Internal Medicine
for Dental
Treatments

Patients with Medical Diseases

Toshimi Chiba

Hiroyuki Yamada
Editors

) Springer



Internal Medicine for Dental Treatments



Toshimi Chiba « Hiroyuki Yamada
Editors

Internal Medicine for
Dental Treatments

Patients with Medical Diseases

@ Springer



Editors

Toshimi Chiba

Division of Internal Medicine of
Dentistry, Department of Oral Medicine
School of Dentistry, Iwate Medical
University, Morioka

Iwate, Japan

Hiroyuki Yamada

Division of Oral and Maxillofacial
Surgery, Department of Oral and
Maxillofacial Reconstructive Surgery
School of Dentistry

Iwate Medical University, Morioka

Iwate, Japan

ISBN 978-981-99-3295-5 ISBN 978-981-99-3296-2  (eBook)
https://doi.org/10.1007/978-981-99-3296-2

Translation from the Japanese language edition: “Shika Ishi no tameno Naikagaku” by Toshimi
Chiba and Hiroyuki Yamada, © Ishiyaku Pub,Inc. 2021. Published by Ishiyaku Pub,Inc.. All
Rights Reserved.

This is a translated version of the book originally published in Japanese language. This has been
facilitated using machine translation (by the service DeepL.com) followed by authors revising,
editing and verifying the translated manuscript.

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature
Singapore Pte Ltd. 2023

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher,
whether the whole or part of the material is concerned, specifically the rights of reprinting, reuse
of illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical
way, and transmission or information storage and retrieval, electronic adaptation, computer
software, or by similar or dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are
exempt from the relevant protective laws and regulations and therefore free for general use.

The publisher, the authors, and the editors are safe to assume that the advice and information in
this book are believed to be true and accurate at the date of publication. Neither the publisher nor
the authors or the editors give a warranty, expressed or implied, with respect to the material
contained herein or for any errors or omissions that may have been made. The publisher remains
neutral with regard to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore
189721, Singapore

Paper in this product is recyclable.


https://doi.org/10.1007/978-981-99-3296-2

Preface for the English Version

It is my great pleasure to publish Internal Medicine for Dental Treatments:
Patients with Medical Diseases from Japan to the world. This is a very valu-
able book that describes diseases from the viewpoints of both physicians and
dentists, and we believe that it will be shared by doctors from many
countries.

While there are many books on internal medicine, not many have been
written with a focus on dental problems. This book is a bidirectional book
that is useful as a guide to deal with dental treatment problems that have
emerged from the medical viewpoint. In Japan’s super-aging society, the
number of patients with various diseases is increasing even in dentistry, and
knowledge of internal medicine is essential for dentists. However, there is a
large gap between the knowledge of internal medicine learned in dental medi-
cal education and the individual events that require immediate judgment in
the clinical dental practice. It is currently left to the dentist’s own study to fill
this gap. This book clearly describes the methods, rationale, and specific
measures for approaching medical problems that arise during dental treat-
ment, and is expected to become a must-have book for dentists to improve
their skills and perform more patient-based dental care.

Currently, dentistry is mainly concerned with therapeutics, but we believe
that diagnostics of lesions will become more useful in the future. In other
words, in addition to early detection and early diagnosis of oral lesions, fur-
ther minimally invasive treatment will be demanded by patients, and we
believe there are already requests for such treatment. In order to respond to
these demands, it will be even more desirable in the future to understand the
pathophysiology of diseases and to proceed with dental treatment with
knowledge of patients’ comorbidities. This book adequately covers these
demands of dental treatments. We are convinced that this book will be a text-
book for dentists, dental students, and related professions, and we believe that
it will also be useful for physicians. In keeping with its status as a specialized
book, the descriptions are more in-depth and technical terms are used
appropriately.

‘We hope you will read this book and make use of it in your daily practice
and in the education of your students.

Morioka, Iwate, Japan Toshimi Chiba
Morioka, Iwate, Japan Hiroyuki Yamada



Preface

This book is written by specialists in internal medicine, surgery, psychiatry,
and obstetrics, and gynecology from all over Japan who are familiar with
dental care, as well as dentists who are promoting cutting-edge dental care,
and provides more practical contents for dental practice. The authors have
been asked to write about typical diseases in each field that are often seen in
actual practice, and to include recent topics that are suitable for medical doc-
tors to read. Dentists, on the other hand, were asked to provide more detailed
descriptions of items to be considered in actual clinical practice, including the
dosages of drugs actually used in practice. We have also asked them to include
as many clinical photographs as possible. The skin manifestations that cor-
relate with visceral diseases are known as dermadrome. Similarly, findings on
the oral mucosa are said to lead to the detection and diagnosis of systemic
diseases, and recently the term “Oradrome” has been proposed, drawing fur-
ther attention to the approach from oral symptoms to systemic diseases. This
is the first book in Japan written by dentists and physicians on a single disease
from this perspective. Another feature of this book is the inclusion of symp-
tomatology. The background and mechanism of symptoms are essential for
understanding the pathophysiology of the disease, so they are included in this
book.

The aging of the population is the backdrop for the need for medical col-
laboration. In fact, it is my strong impression that the percentage of patients
who have comorbidities and take multiple medications is increasing. It is
common in daily medical practice to identify comorbidities and confirm
pathophysiological conditions based on the medications taken. In such cases,
it is necessary to check the patient’s medication notebook, diabetes notebook,
blood pressure notebook, warfarin notebook, osteoporosis-related medica-
tion record notebook, etc., and patients themselves have a wide range of
information. Symptoms and conditions change on a daily basis, so it is always
important to keep this information in mind. In addition, new drugs such as
molecular-targeted drugs via various receptors have recently appeared on the
market, not only for malignant diseases but also for lifestyle-related diseases,
and it is necessary to keep up with medical information.

This book was written by doctors and dentists, so there is some overlap in
content, but it is an important reminder of the importance of the subject mat-
ter. This book is highly recommended not only for dental students who aspire
to become dentists, but also for dentists in clinical training, and dentists and
dental hygienists who are active in the front line of dental care. It is also
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Preface

highly recommended for all doctors involved in dental care, as well as for all
professionals working in medical facilities such as elderly care facilities. We
are pleased to publish the first edition of this book, and we are confident that
it will be of constant use to you. We hope that the contents of this book will
be further developed and enhanced in the future.

Finally, I would like to express my sincere gratitude to the authors of this
book.

Morioka, Iwate, Japan Toshimi Chiba
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Respiratory/Infection Symptoms

Norihiko Funaguchi, Masahito Ogasawara,
Takuji Kiryu, Takeshi Terashima, Yasuhiro Gon,
Tetsuo Shimizu, and Hirofumi Sawai

1 Dyspnea
Norihiko Funaguchi

Dyspnea is a generalized subjective symptom of
discomfort and effort during breathing. Dyspnea
is a subjective sensation, and there are various
expressions of dyspnea such as a feeling of insuf-
ficient air, a feeling of effort in respiratory move-
ments, a feeling of tightness in the chest, and a
feeling of suffocation. Dyspnea is not limited to
respiratory diseases but also includes cardiac dis-
eases, anemia, neurological diseases, metabolic
diseases, and psychogenic diseases. Even healthy
subjects complain of dyspnea during exercise.

N. Funaguchi - T. Kiryu (0<)

Department of Radiology, Asahi University Hospital,
Gifu, Japan

e-mail: kiryu@hosp.asahi-u.ac.jp

M. Ogasawara

Division of Bioregulatory Pharmacology, Department
of Pharmacology, Iwate Medical University, Yahaba,
Iwate, Japan

T. Terashima

Department of Respiratory Medicine, Tokyo Dental
College, Ichikawa General Hospital, Ichikawa, Chiba,
Japan

Y. Gon - T. Shimizu

Division of Respiratory Medicine, Department of
Internal Medicine, Nihon University School of
Medicine, Itabashi-ku, Tokyo, Japan

H. Sawai
Kinki Health Care Center, Yodogawa-ku, Osaka, Japan

Not all respiratory failure patients with hypox-
emia complain of dyspnea, and not all patients
with dyspnea present with hypoxemia.

Dyspnea is a sensation, and the following sen-
sory receptors are thought to be involved in the
development of dyspnea. Central chemoreceptors
in the medulla oblongata are stimulated mainly by
an increase in PaCO, (partial pressure of carbon
dioxide in arterial blood), and excitation of these
receptors stimulates the respiratory center, resulting
in increased respiration. Peripheral chemoreceptors
are located in the carotid and aortic bodies and are
strongly stimulated by a decrease in PaO, (partial
pressure of oxygen in arterial blood). In addition,
there are various receptors in the airways and lungs
that affect respiration, many of which are innervated
by the vagus nerve. When these receptors are stimu-
lated, cough and bronchoconstriction occur, result-
ing in dyspnea. Mechanoreceptors in the chest wall,
especially in respiratory muscles, are also associ-
ated with dyspnea. The presence of mechanorecep-
tors called muscle spindles, which are densely
located in the intercostal muscles, is known among
the respiratory muscles, and these receptors may be
involved in the occurrence of dyspnea. And it is
thought that stimuli from various sensory receptors
are transmitted to the sensory cortex and are
involved in the occurrence of dyspnea.

Dyspnea should be differentiated according to
whether it is chronic or acute in nature, whether it
occurs only on exertion or recurs paroxysmically
at rest, and whether there are abnormal chest
radiographs or not. Chronic obstructive pulmo-
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nary disease (COPD) is characterized by a gradual
progression of dyspnea on exertion over a period
of years. In bronchial asthma, dyspnea with parox-
ysmal cough and wheezing is common. In the case
of heart failure, exertional dyspnea is seen with
cardiac enlargement, but with worsening heart
failure, dyspnea at rest and orthopnea may occur.
Pulmonary thromboembolism and pneumothorax
often present with sudden onset of dyspnea.
Dyspnea and shortness of breath may occur dur-
ing strenuous exercise even in healthy individuals,
but if shortness of breath occurs at rest or with
minor exercise, the condition may be pathological.
In order to determine whether dyspnea is patho-
logical, it is necessary to evaluate the degree of
dyspnea. The modified Medical Research Council
(mMRC) scale (Table 1.1) [1] has been widely
used as an objective measure of dyspnea. The mod-
ified Borg scale (Table 1.2) is a direct method for
subjectively assessing the degree of dyspnea [2].

Table 1.2 Modified Borg Scale. (Created based on [2])

0 Nothing at all
0.5 Very, very weak
1 Very weak

2 Weak

3 _

4 Somewhat strong
5 Strong

6 _

7 Very strong

8 _

9 _

10 Very, very strong

Table 1.1 The modified Medical Research Council
(mMRC) scale [1]

Grade Description of breathlessness

Grade 0 I only get breathless with strenuous
exercise

Grade 1 I get short of breath when hurrying on level
ground or walking up a slight hill

Grade 2 On level ground, I walk slower than people
of the same age because of breathlessness,
or I have to stop for breath when walking at
my own pace on the level

Grade 3 I stop for breath after walking about 100
yards or after a few minutes on level
ground

Grade4 I am too breathless to leave the house or I

am breathless when dressing

2 Shortness of Breath
Masahito Ogasawara

Shortness of breath is a feeling of difficulty in
breathing, which may be a symptom of a serious
illness, or it may be felt even in people without
illness. Even healthy people may feel shortness
of breath during mountain climbing or strenuous
exercise. Shortness of breath is treated almost
synonymously with dyspnea, a condition in
which a person is unable to breathe properly.
Shortness of breath is caused by the integration in
the brain of sensory information from sensory
receptors in the body (chemoreceptors, mechani-
cal receptors in the lungs, pulmonary vascular
receptors, and biochemical information from
skeletal muscles) and the motor output system
from the brain to the respiratory organs. When
one of these pathways is disturbed, it is perceived
as “shortness of breath.” When any one of these
pathways is impaired, we become aware of
“shortness of breath.” To be active without short-
ness of breath, the respiratory, circulatory, and
myo-metabolic systems must work in good bal-
ance. When any one of these systems fails, short-
ness of breath is felt. The nervous system, the
endocrine system, the blood (especially red blood
cells), and the autonomic nervous system, includ-
ing mental problems, are also involved in short-
ness of breath. When patients feel shortness of
breath, they complain in various ways.
Specifically, patients often complain of (1) a
sense of chest or respiratory obstruction, (2) the
need to exert effort to breathe, (3) the desire for
oxygen or to breathe, (4) the inability to take
large breaths, and (5) the rapid and ragged breath-
ing. If the patient complains of shortness of
breath or dyspnea, arterial blood gas measure-
ment, chest X-ray, electrocardiography, and
hematology should be performed immediately.
The Hugh-Jones classification (Table 1.3) is fre-
quently used to evaluate the degree of dyspnea,
and is rated on a 5-point scale [3].

The etiology of shortness of breath and dys-
pnea can be divided into (1) pulmonary diseases
(including pulmonary circulatory disturbances),
(2) cardiac diseases, (3) upper respiratory dis-
eases, (4) psychogenic diseases, (5) hematologic
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Table 1.3 Hugh-Jones classification. (Created based on
(3D

Grade Description

1 Is the patient’s breathing as good as that of
other persons of the same age and build at
work, when walking and climbing hills or
stairs?

I Is the patient able to walk with normal persons

of the same age and build on the level but is
unable to keep up on hills or stairs?

I Is the patient unable to keep up with normal
persons on the level but can walk about 1.6 km

or more at one’s own speed?

v Is the patient unable to walk more than 50 m
on the level without a rest?

v Is the patient feeling short of breath when talking

or dressing and/or undressing or unable to leave
one’s house because of shortness of breath?

diseases (anemia, leukemia, etc.), (6) metabolic
diseases, (7) neuromuscular diseases, and (8) gas
poisoning and oxygen deficiency.

However, the mode of onset and concomitant
symptoms are particularly important in the differ-
ential diagnosis of shortness of breath and dys-
pnea. In the idiopathic and paroxysmal form,
pulmonary embolism, spontaneous pneumotho-
rax, bronchial asthma, aspiration of a foreign body
into the upper airway, inhalation of poisonous
gases, acute myocardial infarction, and hyperven-
tilation syndrome are considered. Acute and pro-
gressive (onset within a few days) cases include
acute pneumonia, pleurisy, acute heart failure,
malignant tumor, diabetic ketoacidosis, metabolic
acidosis due to acute renal failure, and acute exac-
erbation of chronic obstructive pulmonary disease.
In the chronic course, chronic obstructive pulmo-
nary disease, diffuse panbronchiolitis, bronchiec-
tasis, interstitial pneumonia, and psychological
factors are considered. Concomitant symptoms
include (1) presence of fever, (2) edema, (3) blood
sputum, (4) chest pain, (5) sputum, (6) wheezing,
(7) dry cough, and (8) easy fatigability.

3 Wheezing/Stridor
Takuji Kiryu

Wheezing is a ‘“noise” produced when the
airways are narrowed. In general, “Stridor”

means a low, relatively loud, mainly inspira-
tory sound that does not require a stethoscope.
“Wheeze” refers to mainly expiratory, high-
pitched, relatively quiet sounds that require a
stethoscope.

The classification of wheezing is shown in the
following (1-4). Each of these is briefly described
below:

3.1 Wheezing from Narrowing
of the Large Airway

and Wheezing

from Narrowing of the Small

Airway

A large airway is an airway from the upper air-
way, including the nasal cavity, pharynx, and lar-
ynx, to the level of the trachea, and the “noise”
emitted from this airway is almost synonymous
with the “Stridor” described above. On the other
hand, the small airway is the airway at the level
of the lower respiratory tract, including the bron-
chi, bronchioles, and alveolar canal, and the
“noise” emitted from this airway is almost syn-
onymous with the “wheeze.”

3.2 “Stridor” and “Wheeze”

Stridor, as described above, is a lower-pitched
sound that does not require a stethoscope than
wheeze during stenosis of “large airways”;
wheeze is a relatively high-pitched sound that
requires a stethoscope when a “narrow airway”’ is
narrowed. The Nanzando Medical Dictionary
states that “wheeze is specific to patients with
bronchial asthma” [4].

3.3 Transient (Reversible)
and Persistent (Irreversible)

Wheezing

Transient (reversible) wheezing presents as a
reversible, transient symptom when airway con-
striction is caused by sputum or other adherent
materials. On the other hand, persistent (irrevers-
ible) wheezing is caused by “organic changes,”
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such as inflammation or tumors, resulting in a
narrowing of the airway, and presents with irre-
versible persistent symptoms.

34 Inspiratory and Expiratory

Wheezing

Inspiratory wheezing is heard when breathing in,
and expiratory wheezing is heard when breathing
out. Generally, inspiratory wheezing is heard
during narrowing of the central airway from the
upper airway, such as the larynx and pharynx.
Expiratory wheezing is often heard during nar-
rowing of the peripheral airways, such as in bron-
chial asthma.

When “wheezing” is suspected in daily prac-
tice, it should be evaluated according to the fol-
lowing procedure. As mentioned above, “Stridor”
often does not require a stethoscope, while
“wheeze” often requires a stethoscope. Therefore,
if you suspect “wheeze,” use the stethoscope with
attention to the inspiratory and expiratory state. If
irreversible organic disease is suspected, imaging
tests (plain radiograph, CT, MRI, etc.) should be
performed, and if reversible functional disease is
suspected, pulmonary function tests should be
performed.

There are a variety of diseases that cause
wheezing [5]. We divide them into two groups:
diseases that cause “expiratory wheezing” and
diseases that cause “inspiratory wheezing.”

The following is a list of diseases that cause
“inspiratory wheezing.” These include glossoptosis,
enlargement of tonsil, adenoiditis, laryngitis/epi-
glottitis, laryngeal trauma, vocal cord paralysis,
laryngopharynx tumors, croup, foreign bodies, tra-
cheal tuberculosis, rhinoscleroma, sarcoidosis,
amyloidosis, recurrent polychondritis, tracheo-
pathia osteoplastica, and tracheobronchomalacia.

The following is a list of diseases that cause
“expiratory wheezing:”

bronchial asthma, chronic obstructive pulmonary
disease, bronchitis and bronchiolitis, bronchi-
ectasis, lung cancer, congestive heart failure,
pneumoconiosis, eosinophilic granulomatosis
with polyangiitis, etc.

4 Cough
Takeshi Terashima

4.1 Symptoms

Cough is the most common symptom of the
respiratory system, and it is caused by a variety
of diseases, including infectious diseases, aller-
gies, and tumors. Just before coughing, the vocal
cords are temporarily closed, and when the air-
way pressure rises to a certain degree, the vocal
cords are opened at once, and the air is instantly
expelled at high speed and with a strong force,
accompanied by a coughing sound. Coughing is
often initiated reflexively, but it can also be initi-
ated voluntarily.

4.2 Pathogenesis
and Developmental

Mechanism

There are cough receptors in the airway that
respond to mechanical or chemical stimuli. When
cough receptors detect excessive stimuli, they
excite the cough center in the medulla oblongata
via the parasympathetic nervous system, result-
ing in a reflex cough. Irritant gases, sputum, and
aspiration are the causes of irritation. When the
airway epithelium is damaged by airway infec-
tion and the cough receptors are easily stimu-
lated, or when the airway epithelium is
hypersensitive in atopic cough, simple stimuli
such as changes in temperature or humidity cause
cough. The contraction of bronchial smooth mus-
cle also stimulates the cough center. In bronchial
asthma/cough variant asthma, airway
hyperresponsiveness is increased, and changes in
temperature and air pressure stimulate bronchial
smooth muscle contraction, inducing cough.

4.3 Classification and Differential

Diseases

Wet cough (cough with sputum) and dry cough
(cough without sputum) are classified as acute
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Table 1.4 Causative diseases and conditions that cause
cough

Subacute and chronic

Acute cough cough
Wet  Acute bronchitis Chronic bronchitis
cough Bacterial pneumonia Chronic obstructive
pulmonary disease
(COPD)
Pulmonary tuberculosis Bronchiectasis
Lung cancer Postnasal drip
Pulmonary
tuberculosis
Lung cancer
Dry  Common cold Postinfectious cough
cough syndrome

Respiratory infection  Pertussis
(virus, mycoplasma,

chlamydia, pneumonia,

etc.)

Pneumothorax Mycoplasma infection

Pleurisy Chlamydia
pneumoniae infection

Pulmonary Bronchial asthma/

thromboembolism cough variant asthma

Respiratory tract Atopic cough

foreign body

Aspiration Interstitial pneumonia

Gastroesophageal
reflux disease
Drug-induced
(angiotensin-
converting enzyme
(ACE) inhibitor)

and chronic according to their duration. In wet
cough, cough plays an important role in the
removal of secretions from the airways.
According to the duration, there are three types
of cough: acute cough that is mild within 3
weeks, subacute cough that lasts 3-8 weeks, and
chronic cough that lasts more than 8 weeks. The
causative diseases are listed in Table 1.4.

Clinical Examination
and Diagnosis

4.4

In addition to the presence, character, and dura-
tion of sputum, the cause of the cough should be
investigated based on physical examination,
imaging examination, and respiratory function
test, referring to information such as the trigger

of the cough, presence of infectious symptoms,
medical history, medication history, and smoking
history.

4.5 Treatment

Fundamental treatment of the causative disease is
the first priority. In asthma/cough variant asthma,
inhaled steroids and other agents should be used
to reduce airway hyperresponsiveness, and long-
acting beta-2 stimulants should be used to achieve
adequate bronchodilation. In chronic obstructive
pulmonary disease (COPD), smoking cessation
is the first priority. In bacterial infections, appro-
priate antimicrobial therapy is expected to
decrease the volume of sputum and reduce air-
way irritation. Histamine H, receptor antagonists
are effective in atopic cough. Cough has the role
of removing foreign substances and sputum, and
it is not advisable to stop coughing unnecessarily
with antitussive agents. On the other hand,
coughing itself can stimulate the airways and
cause further coughing, and severe coughing can
cause physical exhaustion and muscle pain.

4.6 Cough Reflex and Aspiration

If the cough reflex is impaired, even if saliva,
sputum, etc. enter the respiratory tract from the
oral cavity, there is a risk of pneumonia due to the
inability of the cough to evacuate the airway after
aspiration.

5 Sputum
Yasuhiro Gon, Tetsuo Shimizu

5.1 What Is Sputum?

Sputum is a condition in which the secretions
produced by the mucous membrane of the lower
respiratory tract (the pathway from the trachea to
the bronchi, bronchioles, and alveoli) pathologi-
cally increase and are expectorated outside the
body. Airway secretions are secreted by bron-
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chial glands, goblet cells, Clara cells, type II
alveolar epithelium, and other airway constituent
cells. Physiologically, it protects the respiratory
tract mucosa by removing fine particles (pollen,
dust, etc.) in the air, along with ciliary movement
of the respiratory tract.

Physiologically, it protects the respiratory
tract mucosa by removing fine particles (pollen,
dust, etc.) in the air, along with ciliary movement
of the respiratory tract. Inflammation of the lower
respiratory tract increases the production of air-
way secretions, and sputum is usually expecto-
rated with cough. Sputum contains a glycoprotein
called mucin, and the viscosity of sputum is
affected by the composition of mucin. The color
and viscosity of sputum change depending on the

cause of increased production of airway
secretions.
5.2 Causes of Sputum

Inflammation of the lower respiratory tract
accounts for the majority of sputum production,
although inflammation, tumor, and pulmonary
congestion are common causes. Inflammation is
divided into infectious and noninfectious dis-
eases, and infectious diseases include cold syn-
drome, acute bronchitis, pneumonia, pulmonary
tuberculosis, and pulmonary mycosis, in which
microorganisms such as bacteria, viruses, tuber-
cle bacilli, and fungi infect the lower respiratory
tract, causing inflammation and sputum produc-
tion. The most common noninfectious diseases
are bronchial asthma, chronic obstructive pulmo-
nary disease (COPD), and bronchiectasis.
Bronchial asthma tends to cause cough, sputum,
and wheezing due to allergic chronic airway
inflammation, while COPD causes cough, spu-
tum, and shortness of breath due to chronic air-
way inflammation caused by inhalation of toxic
substances such as tobacco smoke. In COPD,
chronic airway inflammation due to inhalation of
toxic substances such as tobacco smoke causes
cough, sputum, and shortness of breath. In bron-
chiectasis, part of the bronchi is dilated, and the
dilated bronchi are chronically infected with
microorganisms such as bacteria, and cough,

sputum, and bloody sputum are likely to be
observed. In bronchiectasis, part of the bronchi is
dilated, and the dilated bronchi are chronically
infected with microorganisms such as bacteria,
and cough, sputum, and bloody sputum are likely
to be observed.

5.3 Points of Examination

The main point of examining a patient complain-
ing of sputum is to first check whether the expec-
toration of sputum is accompanied by cough. If it
is not accompanied by cough, it is often oral
secretions such as saliva. Next, check the color of
the sputum (Table 1.5, Fig. 1.1). Yellow or green
purulent sputum is a finding suggestive of bacte-
rial infection of the lower respiratory tract, and
acute bronchitis or bacterial pneumonia should
be suspected. The color of sputum from infec-
tions other than bacterial infections and nonin-
fectious diseases is often clear to white. Bloody
sputum is a condition in which blood is mixed
with sputum, and if it is accompanied by bloody
sputum, there is a possibility of pulmonary tuber-
culosis, bronchiectasis, or lung tumor. In addi-
tion, the presence of symptoms associated with
sputum (fever, wheezing, shortness of breath)
should be checked, and the cause of sputum
should be diagnosed by chest X-ray and sputum
examination.

5.4 Sputum Examination

Sputum examination includes bacterial exami-
nation test and cytodiagnosis and is useful for

Table 1.5 Sputum color and diseases

Sputum color  Disease

Purulent Bacterial infection (acute bronchitis,
(yellow, pneumonia)

green)

White, clear ~ Chronic obstructive pulmonary
disease, bronchial asthma, and viral
infection

Pulmonary tuberculosis,

bronchiectasis, and lung tumor

Bloody
sputum
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Fig. 1.1 Color of
sputum. (a) Purulent. (b)
Bloody sputum, white,
clear. (Photo provided
by Dr. Hiroyuki
Nishiyama, Department
of Clinical Laboratory,
Nihon University
Itabashi Hospital)

diagnosis and differentiation of infectious dis-
eases and lung tumors. Bacteriological tests
include standard bacteriological tests to detect
standard bacteria such as Streptococcus pneu-
moniae and mycobacterium test to detect
Mycobacterium tuberculosis and nontubercu-
lous mycobacteria. Bacteriological tests not
only identify the causative microorganism but
also examine the effect of antimicrobial agents
on the causative microorganism by drug suscep-
tibility test. Cytodiagnosis is useful in the diag-
nosis of pulmonary malignant tumor by
examining the presence of malignant cells in
sputum. For bacteriological examination, it is
important to collect good-quality sputum con-
taining a large amount of lower respiratory tract
secretions with little saliva. In the Geckler clas-

Table 1.6 Geckler classification

Squamous
epithelial cells ~ Neutrophils
Number of

Number of cells/ cells/field of

field of view view (100
Geckler (100 times) times) Quality
1 >25 <10 No good
2 >25 10-25 No good
3 >25 >25 No good
4 10-25 >25 Good
5 <10 >25 Good

sification (Table 1.6), the number of squamous
cells and neutrophils in sputum is measured
microscopically, and specimens with less squa-
mous cells and more neutrophils are suitable for
bacteriological examination.
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6 Fever
Hirofumi Sawai

6.1 Body Temperature

Body temperature is measured in the axilla, oral
cavity, and rectum and is 0.3-0.5 °C higher in the
oral cavity and 0.6—1.0 °C higher in the rectum
than in the axilla. The axillary temperature in
normal subjects is usually 36.0-37.0 °C, with a
diurnal variation that is lower in the early morn-
ing and 0.5-1.0 °C higher in the afternoon and
evening. A body temperature of 37.5 °C or higher
is called fever, 38.0 °C or higher is called high
fever, and 37.0-37.5 °C is called slight fever.

6.2 Causes of Fever

Infectious diseases (e.g., bacteria, viruses, myco-
plasma, chlamydia, fungi, tuberculosis) are the
most common causes of fever, but it is caused by
malignant tumors (e.g., cancer, leukemia, malig-
nant lymphoma), collagen diseases (e.g., sys-
temic lupus erythematosus), inflammatory bowel
diseases (e.g., ulcerative colitis, Crohn’s disease),
central nervous system diseases (e.g., brain stem
hemorrhage), hyperthyroidism, heat attack, ane-
mia, pregnancy, drug fever (fever due to adverse
effects of drugs), etc.

6.3 Symptoms of Fever

Heart sensation, general malaise, headache,
anorexia, drowsiness, sweating, myalgia, arthral-
gia, etc. are observed, and high fever causes
chills, shivering, convulsions, delirium, etc.

6.4  Types of Fever

1. Continued Fever (Fig. 1.2)
A sustained high fever with a diurnal varia-
tion of less than 1 °C. It is seen in lobar pneu-

monia, miliary tuberculosis, typhoid fever,
etc.
2. Remittent F(Fig. 1.3)

A persistent fever with a diurnal variation
of more than 1 °C. It is seen in many infec-
tious diseases, malignant tumors, etc.

3. Intermittent Fever (Fig. 1.4)

It is a condition in which the diurnal varia-

tion is more than 1 °C and the temperature

(0
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Fig.1.2 Continued fever
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Fig. 1.3 Remittent fever
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Fig. 1.4 Intermittent fever

drops lower than 37 °C. It is seen in infectious
diseases, drug fever, etc.
4. Periodic Fever (Fig. 1.5)
In vivax malaria or malarial malaria, fever
recurs periodically (every 3 or 4 days).
5. Pel-Ebstein Fever
In Hodgkin’s disease, several days of fever
follow an afebrile period of several days and
return to the afebrile period.

6.5 Fever of Unknown Origin

(FUO)

When fever persists for more than 3 weeks and its
cause cannot be identified after 3 days of hospi-
talization or more than three outpatient examina-
tions, it is called (classical) fever of unknown

O
40.0 —

39.0—-

38.0—

37.0

36.0 | | | |
1 2 3

Fig. 1.5 Periodic fever

origin (FUO). The major causes of FUO are
infectious diseases (tuberculosis, infective endo-
carditis, intra-abdominal abscess, etc.), malig-
nant tumors, and collagen diseases.
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1 Shock [1, 2]
Masashi Watanabe

Shock is a condition in which circulatory distur-
bance leads to systemic tissue perfusion impair-
ment and tissue dysfunction. If it persists, tissue
perfusion impairment leads to irreversible cellu-
lar and organ damage and multiple organ failure,
which is life-threatening. The main symptom is
hypotension, which is caused by a decrease in
cardiac output or a decrease in peripheral vascu-
lar resistance or both.
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In the treatment of shock, it is important to
recognize and intervene early, when the meta-
bolic mechanisms are working effectively
(pre-shock).

The pathophysiology is classified into four
categories according to the cause: (1) hypovole-
mic shock, (2) cardiogenic shock, (3) obstructive
shock, and (4) distributive shock.

1.1 Diagnosis

As mentioned above, shock is a condition in which
circulatory disturbances lead to systemic tissue
perfusion disturbances and organ damage due to
impaired tissue oxygen metabolism. A fall in
blood pressure (systolic blood pressure below
90 mmHg) is one criterion, but a fall in blood pres-
sure is not synonymous with shock. Vital signs
(state of consciousness, blood pressure, pulse rate,
respiratory rate, temperature) and clinical findings
such as urine output, skin pallor, cold sweat, and
peripheral circulation should be combined to make
a comprehensive judgment. If it takes more than
2 s for the capillaries to refill after the nail bed is
compressed and the pressure is released, this sug-
gests a peripheral circulatory disturbance.

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2023 13
T. Chiba, H. Yamada (eds.), Internal Medicine for Dental Treatments,

https://doi.org/10.1007/978-981-99-3296-2_2

2


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-99-3296-2_2&domain=pdf
https://doi.org/10.1007/978-981-99-3296-2_2

14

M. Watanabe et al.

Assessment of Causative
Disease

1.2

1. Hypovolemic Shock.

It is caused by loss of circulating blood or
plasma volume due to trauma, rupture of an
aortic aneurysm, gastrointestinal bleeding,
severe pancreatitis, intestinal obstruction,
severe diarrhea or vomiting, or burns, result-
ing in a decrease in cardiac output. It is asso-
ciated with peripheral vasoconstriction due to
reactive sympathetic tone.

2. Cardiogenic Shock.

It is associated with acute myocardial
infarction, myocarditis, mitral insufficiency
due to papillary muscle rupture, ventricular
septal perforation, cardiac rupture, dilated
cardiomyopathy, reduced cardiac output due
to arrhythmia, and peripheral vasoconstriction
due to reactive sympathetic tone.

3. Obstructive Shock.

It is caused by pulmonary embolism, car-
diac tamponade, tension pneumothorax, and
supine hypotensive syndrome caused by com-
pression of the inferior vena cava by the preg-
nant uterus. Treatment of the causative
obstruction is necessary.

4. Distributive Shock.

It is caused by a decrease in body vascular
resistance, an increase in vascular permeabil-
ity, and a decrease in stroke volume due to a
decrease in preload caused by venous dilation
without any of the above abnormalities.
Causes include anaphylaxis, septicemia, and
neurogenesis.

1.3 Severity and Prognosis
The severity of the disease is assessed by APACHE
II score, SOFA score, and blood lactate level.

1.4 Treatment

Treatment and diagnosis should be performed
simultaneously, since the shock condition needs
to be improved and the cause should be investi-
gated. The main treatment for shock is respira-

tory and circulatory control. The main treatment
for shock is respiratory and circulatory control:
A, airway; B, breathing; C, disability; and D,
consciousness assessment immediately and
treatment initiated. Patients who present with
shock need to be promptly evaluated for ABCD,
and physical examination and treatment per-
form simultaneously. Vital signs should be
assessed repeatedly and evaluate changes over
time to determine response to therapy. Prioritize
tests that can be performed at the bedside
(emergency room or ward), such as blood tests,
electrocardiography, ultrasound, and portable
radiography. If a CT scan or MRI scan is per-
formed in a patient who is not yet out of shock,
it should be performed in an environment where
the patient’s condition can be adequately moni-
tored and immediate action can be taken if
symptoms worsen. After the patient is resusci-
tated and has recovered from the shock, addi-
tional imaging tests need to be performed to
make a final diagnosis. Serum lactate is useful
in assessing the severity of the disease.

2 Edema [3-5]

Hiroshige Ohhashi
2.1 The Pathophysiology
of Edema

Edema is a generalized or localized accumulation
of excess fluid in the tissues between blood ves-
sels and cells. When edema occurs, the eyelids
and lower limbs swell, and in severe cases, pleu-
ral effusion and ascites appear; digital impression
is observed when the swollen area is compressed.
When the edema is localized, it is called local-
ized edema, and when it is seen in the whole
body, it is called generalized edema.

About 60% of the human body is water, and
about 40% is intracellular water (intracellular
fluid), and the remaining 20% is extracellular. Of
the extracellular fluid, about 5% is blood flowing
in blood vessels, and the remaining 15% is intersti-
tial fluid between blood vessels and cells. Edema
appears when interstitial fluid increases dispropor-
tionately. Hydrostatic pressure and colloid osmotic
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Fig. 2.1 Edema occurs Arteriole
due to decreased colloid
osmotic pressure caused
by low albumin levels,
increased venous
pressure, and increased
permeability of
capillaries

45mmHg

Plasma colloid
osmotic pressur

30mmHg

Angiotensinogen

pressure inside and outside the capillary wall play
a major role in the movement of water.

In summary, a decrease in plasma colloid
osmotic pressure, an increase in venous pressure,
an increase in capillary permeability, and an
obstruction of the lymphatic system are the
causes of edema development (Fig. 2.1).

2.2 Differentiation of Edema

Edema can be classified as generalized or local-
ized. Most generalized edema is caused by car-
diac disease, renal disease, liver disease, or
nutritional disorders, and it is necessary to dif-
ferentiate between them by paying attention to
the characteristic findings of each disease.
Localized edema is usually caused by thrombo-
phlebitis or chronic lymphangitis and is due to
obstruction of veins or lymphatic vessels.

Generalized edema is observed in the follow-
ing pathophysiology and differs from localized
edema in its onset mechanisms.

1. Nephrotic Syndrome.

In nephrotic syndrome, hypoproteinemia
and hypoalbuminemia are the main causes of
edema. When a large amount of protein
(>3.5 g/day) leaks into the urine, hypoalbu-
minemia (<3.0 g/dL) occurs, leading to hyper-
lipidemia and edema. Hypoalbuminemia

Capillaries

Lymphatic Vessels

15mmHg

Aldosterone

decreases the colloid osmotic pressure in the
blood, and edema develops due to the transfer
of water to the tissues. In addition, a decrease
in effective arterial blood volume leads to a
decrease in cardiac output and an increase in
renal reabsorption of water and sodium,
resulting in edema (under filling edema).

In some cases of nephrotic syndrome, the
effective arterial blood flow is not decreased,
and in these cases, water and sodium retention
in the distal renal tubules is increased (over
filling edema).

. Renal Failure.

In the oliguric phase of acute renal failure,
a rapid decrease in glomerular filtration rate
(GFR) leads to water and sodium retention
and the appearance of edema.

In chronic renal failure, glomerular sodium
filtration is reduced due to a decrease in GFR,
but the sodium balance per unit nephron is
maintained. However, edema is caused by
excessive sodium and water intake in this
condition.

. Heart Failure.

In heart failure, blood flow to the kidneys is
decreased, the renin-angiotensin system is
increased, reabsorption of sodium and water in
the tubules is increased, and edema appears. In
addition, venous pressure increases in the
periphery, causing water to move into the inter-
stitium, which may contribute to the develop-
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ment of edema. In heart failure, sympathetic
nervous system activity is often increased,
which may contribute to the development of
edema via the renin-angiotensin system.

The presence of findings indicative of car-
diac disease, such as cardiomegaly, together
with findings such as dyspnea, pulmonary
rales, venous distension, and hepatomegaly,
indicates that the edema is due to heart failure.

. Hepatic Edema: A Nutritionally Impaired

Edema.

In liver cirrhosis and nutritional disorders,
albumin synthesis, which maintains plasma
colloid osmotic pressure, is decreased, caus-
ing water to move into the interstitium and
edema to occur. On the other hand, because
the effective circulating blood volume is
decreased, the renin-angiotensin system is
increased, sodium accumulates, and edema is
enhanced. In liver cirrhosis, a large amount of
ascites causes an increase in abdominal pres-
sure and a delay in venous return from the
lower limbs, which contributes to enhanced
edema of the lower limbs.

. Endocrine Edema.

Hypothyroidism, also called myxedema, is
characterized by edema of the face and lower
legs without surface imprint (non-pitting
edema).

. Idiopathic Edema.

Idiopathic edema refers to cases in which
there is no causative disease for edema and the
cause is unknown. The diagnosis is made by
exclusion, but most patients are female in their
20 s—50 s and are characterized by intermittent
edema. It is characterized by a large difference
in body weight between morning and evening
because water excretion changes with body
position. When the difference in body weight
between morning and evening is more than
1.4 kg, it is defined as idiopathic edema.

. Drug-Induced Edema.

Edema can also be induced by drugs.
Shosaikoto containing glycyrrhiza, stronger
neo-minophagen C, and estrogen agonist have
aldosterone-like effects and can cause sodium
retention.Ca antagonists may induce edema
by increasing local vascular permeability.

3 Cyanosis
Tomonori Segawa

3.1 Disease Overview

Cyanosis is a condition in which the skin and
mucous membranes, such as the lips, oral mucosa,
fingertips, nail beds, and earlobes, show a dark
purple color. The concentration of reduced hemo-
globin in the blood of capillaries is 2.0-2.5 g/dL
under normal conditions, but cyanosis appears
when the concentration of reduced hemoglobin in
the blood of these subcutaneous capillaries is 5 g/
dL or higher and in arterial blood 3 g/dL or higher.
It can be caused by abnormal hemoglobinemia,
such as methemoglobinemia, which is seen when
methemoglobin levels are 0.5 g/dL or higher.
However, it should be noted that cyanosis is not
always a symptom of hypoxemia, as it may not be
present in carbon monoxide poisoning or anemia.

3.2 Pathology and Physiology

In normal subjects, arterial blood oxygen satura-
tion is 100%, venous blood oxygen saturation is
70%, and intrapapillary blood oxygen saturation
is 85%. If the hemoglobin concentration is 12.5 g/
dL, the capillary-reduced hemoglobin concentra-
tion is 1.875 g/dL, and cyanosis occurs when cap-
illary oxygen saturation falls below 60%. In the
case of central cyanosis with decreased arterial
oxygen saturation, when arterial oxygen satura-
tion is less than 75%, blood oxygen saturation in
capillaries is less than 60%, and cyanosis appears.
In peripheral cyanosis, in which arterial oxygen
saturation is not decreased, vascular resistance in
the capillaries is increased, blood flow in the cap-
illaries is highly decreased, oxygen saturation
decreases due to increased oxygen release, and
reduced hemoglobin concentration increases.

3.3 Classification

It is classified into central and peripheral based
on the mechanism of onset.
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1. Central cyanosis: It is thought to appear in the
whole body due to a decrease in oxygen satura-
tion of arterial blood. Causes include respira-
tory failure and right-left shunts. In respiratory
failure, cyanosis is caused by inadequate oxy-
genation of pulmonary arterial blood due to
hypoventilation, ventilation perfusion ratio
inequality, and diffusion impairment. Causes
include pulmonary diseases (acute respiratory
distress syndrome, chronic obstructive pulmo-
nary disease, emphysema, etc.) and heart fail-
ure with pulmonary edema. Congenital heart
diseases with a right-left shunt include tetral-
ogy of Fallot, complete transposition of great
vessels, total anomalous pulmonary venous
return, and Eisenmenger’s syndrome.

2. Peripheral cyanosis: It is caused by severe
hypotension and peripheral circulatory fail-
ure. The former includes shock, low cardiac
output syndrome, and severe heart failure
without pulmonary edema. The latter are
caused by vascular spasm (Raynaud’s phe-
nomenon, cold exposure), arterial occlusive
disease (thromboembolism, arteriosclerosis
obliterans), and venous occlusive disease
(thromboembolism, thrombophlebitis).

34 Differential Diagnosis

Central cyanosis is present in both the skin and
mucous membranes. However, in patients with
patent ductus arteriosus, cyanosis is seen only in
the lower extremities, and dissociative cyanosis
is not seen in the upper extremities. In central
cyanosis, the partial pressure of oxygen in the
arterial blood and oxygen saturation are both
decreased, and 100% oxygen inhalation improves
cyanosis in pulmonary disease and ventilation
disorders, but not in cyanotic congenital heart
disease. If the cause of cyanosis due to cardiac or
pulmonary disease is not clear, the presence of
abnormal hemoglobin such as methemoglobin-
emia should be suspected.

Peripheral cyanosis is found mainly in the
superficial layers of the skin, such as the fingertips
and auricles, but not in the mucous membranes,
such as the oral mucosa and ocular conjunctiva.

Arterial oxygen partial pressure and oxygen satu-
ration are normal, but venous oxygen saturation is
highly depressed, making it relatively easy to dis-
tinguish from central cyanosis. Peripheral cyano-
sis does not improve with 100% oxygen inhalation
and is strongly influenced by environmental tem-
perature, so it is generally improved by keeping
the patient warm. Peripheral cyanosis is usually
present in cardiogenic shock, but mixed findings
may occur in patients with pulmonary edema.

4 Palpitation
Masahito Ogasawara

The heart repeats contraction and dilation, which
are transmitted as pulse waves from the heart to
the periphery, and the electrical excitation and
beating of the heart occur regularly in a fixed
rhythm. Everyone has experienced a strong and
rapid heartbeat immediately after running at full
speed or strenuous exercise or a pounding heart-
beat when under stress or anxiety, such as when
speaking in public. These are “normal palpita-
tions” when the heart is working normally.
However, when the heartbeat or pulse is dis-
turbed, it is recognized as an unpleasant symp-
tom and is called “pathological palpitation.”
Individuals differ in whether they feel palpita-
tions or not. A thorough history of the circum-
stances and triggers of palpitations, their onset,
termination, duration, and frequency of occur-
rence is necessary. If possible, the patient should
be interviewed in detail about the characteristics
of palpitations, not just “palpitations.” Subjective
symptoms (chest pain, chest tightness, distur-
bance of consciousness, shortness of breath, dys-
pnea, etc.) and objective symptoms (anemia,
goiter, protruding eyes, edema, hand tremor, etc.)
associated with palpitations should be noted.

The causes of pathological palpitations can be
divided into (1) cardiac causes and (2) noncar-
diac causes. Electrocardiography is indispens-
able in determining the cause of palpitations. A
heart rate of 100 beats per minute or more is
called tachycardia, and a heart rate of less than 60
beats per minute is called bradycardia.
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The pulse can be examined by the patient him-
self, and it is important to note the pulse rate and
the rhythm of the pulse. Three fingers are placed
together parallel to the radial artery, and when
equal force is applied, each finger touches the
pulse on its belly, and the beats per minute are
counted. Abnormalities of the pulse include
tachycardia, bradycardia, and arrhythmia.

Tachycardia is mainly caused by (1) an
increased demand for oxygen in systemic tissues
and (2) a decrease in cardiac output. In the former
case, tachycardia is often caused by, other than
cardiac disease anemia, fever, infection, hypogly-
cemia, hyperthyroidism, pheochromocytoma,
drug-induced (use of beta-receptor-acting drugs in
chronic obstructive pulmonary disease and bron-
chial asthma), and taste (tobacco and alcohol). In
the latter case, a decrease in single cardiac output
is compensated for by increasing the number of
heartbeats. Atrial fibrillation and atrial flutter are
caused by heart rhythm. Cardiovascular disorders
can also cause tachyarrhythmias due to damage to
cardiomyocytes caused by pressure or volume
loading. Other disorders include valvular disease
(aortic stenosis, aortic regurgitation, mitral steno-
sis, mitral regurgitation, etc.), left-right shunt dis-
ease (atrial septal defect, ventricular septal defect),
hypertensive heart disease, and cardiomyopathy.

In athletes, the resting heart rate may be less
than 40 beats per minute, and bradycardia is not
always a pathological condition. When symp-
toms such as fainting, hypotension, and heart
failure are induced, it is considered pathological
bradycardia, and treatment is necessary. In addi-
tion to sick sinus syndrome and atrioventricular
block, which are caused by the heart itself,
drug-induced (digitalis, beta-blockers, acetyl-
cholinesterase inhibitors such as donepezil
hydrochloride used in the treatment of demen-
tia), hyperkalemia, hypothyroidism, hypoadre-
nalism, vagal tone, and hypothermia associated
with systemic diseases have been listed.
Palpitations caused by irregular pulse are often
due to cardiac diseases, such as extrasystoles
(atrial extrasystoles, ventricular extrasystoles)
and tachycardiac atrial fibrillation. In addition
to cardiac and systemic diseases, there are also
arrhythmias caused by psychogenic factors
(panic disorder, anxiety neurosis, hyperventila-
tion syndrome).

5 Chest Pain
Masahito Ogasawara

Chest pain and chest symptoms are one of the
most frequent complaints. There is a wide variety
of conditions, some of which are life-threatening
and urgent and should be treated with caution.
When a patient complains of chest pain, the fol-
lowing points should be considered. (1) whether
it is a first occurrence or recurrent, (2) presence
or absence of triggers, (3) character, (4) location,
radiating pain, (5) time of onset of chest pain, (6)
duration, (7) pattern of onset (suddenness), (8)
accompanying symptoms, and (9) presence or
absence of risk factors.

Chest pain can be caused by a variety of dis-
eases, including chest wall, respiratory, circula-
tory, mediastinal, and extrathoracic (especially
gastrointestinal) tissues, depending on the source.

In chest pain originating from the chest wall,
tender points are observed, and the character of the
pain may change with pressure, suggesting inter-
costal neuralgia, myalgia, herpes zoster, trauma to
the chest wall, fracture, or bone metastasis of
malignancy. Especially in chest pain caused by the
musculoskeletal system of the chest wall, the
intensity of pain changes with body movement
and position. It is not uncommon for patients to
complain that the pain becomes stronger when
they take a deep breath. In herpes zoster, a bullous
eruption along the intercostal nerves may be
accompanied by pain and a sense of itching.

Chest pain originating from the respiratory
organs may be caused by diseases that affect the
pleura, such as pleurisy, pneumothorax, and
malignant tumors of the pleura, since there are no
pain nerves in the lung parenchyma. However,
pleural infiltration of lung cancer and pneumonia
may also be recognized as chest pain when
inflammation reaches the pleura or when the pul-
monary vasculature is suddenly pulled.

Chest pain of cardiovascular origin includes
diseases of life-threatening importance. Chest pain
in ischemic heart disease (angina pectoris, myo-
cardial infarction) covers a relatively large area of
the anterior chest and is unlikely to be indicated by
an index finger. Chest pain in angina pectoris and
myocardial infarction is relatively widespread. In
effort angina, there are many triggers for chest
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pain, including exercise, heavy lifting, cold expo-
sure, and psychological stress. The duration of
pain is in “minutes” and is remitted with rest or
sublingual nitroglycerin. If chest pain recurs
repeatedly or lasts more than 30 min, myocardial
infarction is considered a possibility. In acute
myocardial infarction, it is not uncommon for
patients to complain of referred pain such as tooth-
ache, epigastric pain, and radiating pain to the left
arm. In addition, patients with poorly controlled
diabetes mellitus often have autonomic neuropa-
thy and do not complain of chest pain. It is impor-
tant not to exclude the possibility of myocardial
infarction because of the absence of chest pain.

Aortic dissection is the most important aortic
disease. In this disease, chest pain is sudden and
sharp, with a “tearing” sensation. As the disease
progresses, the extent of the pain shifts or
increases. Other conditions include aortic valve
stenosis, mitral valve prolapse, and epicarditis. In
these diseases, a heart murmur can often be heard
by auscultation, but chest pain is not often the
main symptom.

Gastroesophageal reflux disease (GERD) is a
common cause of chest pain in the digestive sys-
tem. The main symptom of gastroesophageal
reflux disease is “heartburn,” which often begins
within 30 min after eating. However, many

Table 2.1 Main causes of tachycardia and bradycardia

Tachycardia (>100 beats/min)

Tachyarrhythmia:
Sinus tachycardia, paroxysmal supraventricular
tachycardia (PSVT), (tachycardial) atrial fibrillation,
atrial flutter, and ventricular tachycardia

Physical excercise

Excitement

Mental stress

Strong pain stimulation

Heart failure

Respiratory disease

Anemia

Hypoglycemia

Fever

Dehydration

Hyperventilation syndrome

Shock (except neurogenic shock)

Hyperthyroidism

Pheochromocytoma

Panic disorder

Medications (dopamine, adrenaline, isoproterenol,

diltiazem-like Ca nifedipine channel blockers,

antipsychotic drugs)

patients do not complain of typical heartburn
symptoms and present with a variety of symp-
toms, including chest pain, chest discomfort, and
reflux of food.

Among these, acute myocardial infarction,
acute aortic dissection, pulmonary artery throm-
boembolism, and tension pneumothorax are the
most urgent. Chest pain, dyspnea, and gastroin-
testinal symptoms often accompany these dis-
eases, and it is important to refer them to a
specialist as soon as possible.

6 Tachycardia, Bradycardia
Akihiko Hasegawa

6.1 Pulse

The pulse rate (heart rate) is considered to be
60-90 beats per minute in healthy individuals.

Tachycardia is defined as a pulse rate of 100
beats per minute or more.

Bradycardia is defined as a pulse rate of less
than 60 beats per minute (some consider it less
than 50) (Table 2.1).

The pulse is measured by placing the index,
middle, and ring fingers on the radial artery and

Bradycardia (<60 beats/min)

Bradyarrhythmia:
Sinus bradycardia, sick sinus syndrome,
atrioventricular block, and (bradycardiac) atrial
fibrillation

Aging

Intense physical excercise habit

Vasovagal reflex

Neurogenic shock

Hypothyroidism

Medications (p-blockers, antiarrhythmic drugs,

diltiazem, verapamil, digitails)
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palpating the radial artery. If the pulse is regular,
the number of 15-s periods is multiplied by four;
if the pulse is irregular, the number of 1-min peri-
ods is counted. In some cases, the pulse rate and
heart rate do not match (pulse rate < heart rate).
This is because the pulse wave may not be trans-
mitted to the radial artery even if there is a heart-
beat and is often seen in arrhythmias such as
atrial fibrillation and extrasystoles.

Pulse rate (heart rate) fluctuates according to
the balance between sympathetic and parasympa-
thetic nerves, which are autonomic nerves.

In both tachycardia and bradycardia, palpita-
tions (the subjective symptoms of the heartbeat
itself, which is usually unnoticeable, and of irreg-
ularity in the heartbeat) are often noticed.

6.2 Tachycardia

Sinus tachycardia, paroxysmal supraventricular
tachycardia, (tachycardiac) atrial fibrillation,
atrial flutter, and ventricular tachycardia are the
most common arrhythmias that produce
tachycardia.

Physical exercise, excitement, mental stress,
and strong pain stimuli increase sympathetic
nerve activity, resulting in an increase in heart
rate and tachycardia.

In heart failure, respiratory disease, anemia,
hypoglycemia, fever, and dehydration, physio-
logical compensatory mechanisms lead to
increased heart rate and tachycardia.

In hyperventilation syndrome, tachycardia
occurs due to increased sympathetic activity.

In shock (hypovolemic shock, cardiogenic
shock, obstructive shock, distributive shock (sep-
tic shock, anaphylactic shock)), a blood pressure
decrease activates the sympathetic nervous sys-
tem, resulting in tachycardia.

Tachycardia is caused by excessive secretion
of thyroid hormones in hyperthyroidism and cat-
echolamines in pheochromocytoma.

Anxiety disorders, especially panic disorder,
cause sudden onset of severe anxiety and overac-
tivity of the sympathetic nervous system, resulting
in tachycardia, chest discomfort, and sweating.

Dihydropyridine Ca antagonists (especially
nifedipine), which are commonly used as antihy-
pertensive agents, may cause reflex tachycardia
due to a blood pressure decrease caused by
vasodilation.

6.3 Bradycardia

Sinus bradycardia, sick sinus syndrome, atrio-
ventricular block (especially complete atrioven-
tricular block), and (bradycardiac) atrial
fibrillation are the most common arrhythmias
that produce bradycardia.

The pulse rate decreases with age. This is
thought to be due to a decrease in the heart rate
response to catecholamines and a decrease in
coronary artery blood flow that occurs with
aging.

People with intense physical exercise habits,
especially long-distance runners, often have bra-
dycardia at rest. This is the result of the body’s
adaptation to be able to run long distances faster
with less pulse and blood volume.

The vasovagal reflex is caused by a decrease,
in sympathetic tone due to pain, anxiety, or fear
and by an increase in parasympathetic tone,
resulting in hypotension, bradycardia, and
syncope.

Neurogenic shock is one of distributive shock
in which autonomic nervous system dysfunction
due to spinal cord injury results in bradycardia
and hypotension.

In hypothyroidism, bradycardia occurs due to
decreased thyroid hormone action.

Beta-blockers suppress sympathetic nerves,
and non-dihydropyridine Ca antagonists
(diltiazem, verapamil) suppress atrioventricu-
lar (AV) node conduction by inhibiting Ca
current-dependent conduction, which may
result in a decrease in heart rate and bradycar-
dia. Digitalis suppresses AV node conduction
by increasing vagal (parasympathetic) nerve
activity, resulting in a decrease in heart rate.
Severe bradycardia may occur in digitalis
intoxication.
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7 Hypertension
and Hypotension

Shin Inoue
7.1 Blood Pressure Variation

Blood pressure fluctuates constantly, mainly
under the influence of sympathetic and parasym-
pathetic nervous activity. Normally, blood pres-
sure begins to fall after going to bed, reaches its
lowest point around 3—4 am, and then gradually
rises, increasing sharply on awakening and fol-
lowing daytime activity. This is called diurnal
blood pressure variation. In daily life, blood pres-
sure constantly fluctuates due to physical activi-
ties such as work, rest, defecation, urination,
conversation, and walking, and emotions such as
anger and anxiety also affect it. With age, blood
pressure rises due to increased sympathetic nerve
activity during early morning awakening, result-
ing in early morning hypertension, which is
called morning surge and is a risk factor for arte-
riosclerosis. In addition to the autonomic nervous
activity described above, circulating plasma vol-
ume, electrolytes, and the dynamics of various
hormones affect blood pressure fluctuations. The
factors responsible for the rise and fall in blood
pressure will be outlined.

1. Increase in Blood Pressure.

In general, there are no subjective symp-
toms when blood pressure is elevated.
However, with increased sympathetic nerve
activity, patients may complain of headache,
stiffness in the shoulders, nervousness, and
flushing. Furthermore, mucosal bleeding such
as nasal bleeding may occur when blood pres-
sure rises. When abnormalities in blood pres-
sure are observed, multiple measurements
should be taken, and if necessary, the differ-
ence between the right and left sides and
between the upper and lower limbs should be
checked. It is also important to check the heart
rate and the presence of arrhythmia.

In the elderly, blood pressure tends to rise
upon awakening, and early morning hyperten-

sion is more likely to occur in the winter than
in the summer. In addition, elderly patients
tend to have a greater physical burden when
they visit the hospital, and their blood pres-
sure and heart rate tend to increase during the
visit. It is necessary to measure blood pressure
after taking a break in the waiting room.
According to the “Guidelines for the
Management of Hypertension 2019,” hyper-
tension is defined as a systolic blood pressure
of 130 mmHg or higher or a diastolic blood
pressure of 80 mmHg or higher measured sev-
eral times, but please refer to another section
for details [6].

When blood pressure is elevated in an out-
patient dental clinic, it is important to conduct
a thorough interview. In addition to the
patient’s medical history, the presence of daily
blood pressure measurements and their val-
ues, as well as the history and results of physi-
cal examinations, will be helpful for future
treatment. Even if the patient is being treated
for hypertension, if the blood pressure is high
at the time of visit, the prescription and the
blood pressure at the outpatient clinic should
be examined. Furthermore, it is necessary to
confirm that the patient is taking the medica-
tion as directed.

White coat hypertension with normal home
blood pressure generally does not require
medical treatment, but when the blood pres-
sure is markedly elevated at the time of visit,
dental phobia and psychiatric disorders such
as social anxiety disorder may be suggested in
some cases. If the blood pressure is markedly
elevated, dental treatment is difficult, and anx-
iolytics and beta-blockers are administered
beforehand. If control is not good, concomi-
tant use of antidepressants such as selective
serotonin reuptake inhibitors (SSRIs) or treat-
ment under sedation by a dental anesthesiolo-
gist should be considered.

When chest pain, back pain, headache, or
paralysis is observed along with elevated
blood pressure, urgent treatment is necessary
because of the possibility of dissecting aneu-
rysm of the aorta or cerebral hemorrhage. In
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addition, hypertension in patients younger
than 35 years of age should be differentiated
from secondary hypertension such as endo-
crine disorders such as primary aldosteronism,
Cushing’s disease, hyperthyroidism, or renal
vascular hypertension.

Decrease in Blood Pressure.

Hypotension is broadly classified into
orthostatic hypotension, acute hypotension,
and chronic hypotension. Acute hypotension
includes various types of shock. Chronic
hypotension is classified into asymptomatic
constitutional hypotension, essential hypoten-
sion of unknown cause and symptomatic, and
symptomatic hypotension clearly caused by
other diseases. The criteria for hypotension
are often defined as 90/50 mmHg or less, but
no clear criteria have been established for the
indication of treatment. The following subjec-
tive symptoms, physical findings, and the
presence or absence of shock are important.

Dizziness or light-headedness when stand-
ing up are subjective symptoms of decreased
blood pressure. Patients may also complain of
decreased alertness and drowsiness and may
say that they have anemia, which should be
described as cerebral anemia. Younger
patients complain of tachycardia, palpitations,
and cold sweats due to sympathetic reflexes
when blood pressure falls rapidly. If the blood
pressure falls further, syncopal attack may
occur. For shock and fainting, please refer to
another section. In the elderly, transient cere-
bral ischemia may lead to impaired conscious-
ness, dysarthria, hemiplegia, and impaired
vision.

Autonomic nerve function plays a role in
lowering blood pressure, and parasympa-
thetic (vagal) nerve activity is important. In
children and adolescents, orthostatic disorder
(OD), in which blood flow to the body and
brain is decreased during waking, has
received attention as a cause of school absen-
teeism [7]. When moving from the supine to
the standing position, approximately 500—
700 mL of blood descends from the upper

body to the lower body; two autonomic
mechanisms including baroreceptors are
involved in the blood pressure regulation and
cerebral blood flow maintenance. One is
venous baroreceptors in the atria and vena
cava, which monitor changes in blood vol-
ume based on the degree of stretch, and
carotid sinus baroreceptors, which monitor
changes in blood volume based on the degree
of stretch. The other is the arterial barorecep-
tor in the carotid sinus and aorta, which
senses changes in arterial pressure and trans-
mits them to the vasomotor center. The car-
diac vasomotor center in the medulla
oblongata synthesizes these informations and
transmits commands to the centrifugal vagus
and sympathetic nerves. As a result, cardiac
output may be temporarily lowered by about
20% during orthostasis compared with lying
down, but blood pressure is maintained at a
constant level by constricting the venous ves-
sels mainly in the lower body. In the case of
orthostatic dysregulation, it is assumed that
the venous blood vessels in the lower body do
not constrict during waking, suggesting a
malfunction of this regulatory mechanism.
The vasovagal reflex is thought to account
for most of the hypotension that occurs during
dental treatment, but pain and intraoral stab-
bing against a background of anxiety and
stress stimulate the cardiovascular motor cen-
ter in the medulla oblongata via the vagal
afferent branch, resulting in a decrease in
heart rate and blood pressure due to vasodila-
tion. For more information about this, please
refer to the guidelines of the Japanese Dental
Society of Anesthesiology [8]. In general,
patients recover within a few minutes without
any sequelae, but in repeated cases, psychiat-
ric disorders or autonomic abnormalities
should be considered. If anxiety is strong,
dental phobia should be considered and anx-
iolytic agents and beta-blockers should be
administered, but combined use of antidepres-
sants such as SSRIs may be effective.
Adequate sedation and systemic management
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with the cooperation of a dental anesthesiolo-
gist is also recommended.

In the elderly, orthostatic hypotension is
more likely to occur after a meal because of
increased vagal activity and concentration of
blood in the gastrointestinal tract. The pres-
ence or absence of antihypertensive medica-
tion, its type and dosage, and the concomitant
use of calcium channel blockers and grapefruit
juice should be noted. In the summer, dehy-
dration and heat stroke may affect the patient,
but elderly patients are more likely to fall and
suffer fractures as their blood pressure
decreases.

In addition, myocardial infarction and drug
anaphylaxis tend to have a poor prognosis. It
is important to note risk factors such as aller-
gies, obesity, and diabetes. NSAIDs (nonste-
roidal anti-inflammatory drugs) tend to cause
painless gastric ulcers, and hypotension due
to gastrointestinal bleeding should be noted.
Shy-Drager syndrome, amyloid neuropathy,
and Addison’s disease are other conditions
that can cause chronic, intractable hypoten-
sive attacks and should be differentiated.
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1 Weight Loss/Weight Increase
Shogo Ohkoshi

Body mass index (BMI) is calculated by dividing
body weight (kg) by the square of height (m), and
the range of 18.5-25 is considered normal. BMI
of 22 is considered to be the weight least suscep-
tible to disease, and the square of height (m) mul-
tiplied by 22 is the standard weight. However,
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because body weight depends on the skeletal sys-
tem of the individual, the degree of weight loss or
gain is important and often associated with
diseases.

Weight loss occurs when metabolic catabolism
(wasting) continues to exceed food and water
intake. Weight loss may be defined as a loss of 5%
or more of body weight within 6 months without
excessive exercise or dieting, but any subjective
symptoms, regardless of duration or severity,
should be treated with caution because they may
indicate a hidden disease. Age is also an important
factor when considering the cause of weight loss.
Gastrointestinal symptoms such as decreased
appetite, dysphagia sensation, and diarrhea, meta-
bolic and endocrine symptoms such as thirst and
sweating, and psychiatric symptoms such as
insomnia and anxiety should be noted. Diseases
that cause weight loss include the following.

1.1 Malignant Tumor

The most common cancers that cause weight loss
are those of the digestive system, such as pancre-
atic cancer and advanced gastric cancer.
Esophageal cancer causes symptoms of dyspha-
gia, and colorectal cancer causes symptoms of
intestinal obstruction such as abdominal pain,
diarrhea, anemia, and constipation. In general,
patients who experience weight loss can be con-
sidered to be in an advanced stage.
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1.2 Endocrine and Hematologic
Diseases and Chronic

Infectious Diseases

When diabetes mellitus progresses and hypergly-
cemia persists, body catabolism increases, result-
ing in weight loss. Patients often complain of dry
mouth due to hyperglycemia. Diabetes mellitus is
also a common complication of pancreatic cancer.
Hyperthyroidism is also a typical disease causing
weight loss. It is common in young women and is
accompanied by characteristic symptoms such as
swelling of the thyroid gland, protrusion of the
eyes, and sweating. Blood diseases such as malig-
nant lymphoma, chronic diseases such as tubercu-
losis, and hypoadrenalism also cause weight loss.

1.3 Mental lliness

Depression is one of the most frequent and com-
mon disorders that cause weight loss. It is caused
by a decrease in appetite food intake. The pres-
ence or absence of symptoms such as insomnia is
helpful in diagnosis. Anorexia nervosa occurs in
young women. It is associated with an extreme
aversion to weight gain and repeated vomiting. In
alcoholics, weight loss is caused by constant
drinking and reduced nutritional intake. It is
important to interview the patient’s life history as
well as drug addiction.

1.4 Chronic Diarrhea

When diarrhea continues, mainly due to gastroin-
testinal diseases, weight loss occurs due to mal-
absorption. Intestinal diseases such as Crohn’s
disease, ulcerative colitis, and infectious enteritis
are considered. Since the pancreas is an organ
that secretes digestive enzymes, chronic pancre-
atitis also causes weight loss due to diarrhea.

1.5 Diseases of the Elderly

In general, weight loss occurs gradually with age.
However, weight loss becomes more pronounced
with the onset of other diseases. In dementia, physi-
cal activity gradually declines, and the amount of

food eaten also decreases, resulting in weight loss.
Recently, “frailty” has been attracting attention. It
mainly refers to cases in which weight loss, muscle
weakness, and walking speed decrease with aging.
In addition, “sarcopenia” refers to a decrease in
muscle mass. It is important as a precursor to the
transition to “bedridden” in the elderly.

The accumulation of visceral fat causes the
metabolic syndrome. This induces hypertension,
diabetes mellitus, and hyperlipidemia, leading to
the progression of arteriosclerosis and ultimately
to diseases such as myocardial infarction, cere-
bral infarction, and chronic kidney disease. On
the other hand, when weight gain occurs in
patients with chronic heart failure, renal failure,
or ascites due to liver cirrhosis, it indicates exces-
sive accumulation of water in the body, and
diuretics are necessary.

2 Jaundice
Jiro Nishida

Jaundice is a yellowish pigmentation of the skin
and mucous membranes seen when serum biliru-
bin levels are elevated. The standard levels of
total serum bilirubin range from 0.2 to 1.0 mg/
dL, but when the levels are elevated approxi-
mately 2 mg/dL, a yellowish pigmentation can be
confirmed on the examination of the bulbar con-
junctiva. When the levels exceed approximately
4 mg/dL, jaundice can be diagnosed by physical
examination of the skin (Fig. 3.1).

Fig. 3.1 Jaundice observed in the bulbar conjunctiva
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Carotenosis is an orange discoloration of the
palms and soles caused by the excessive con-
sumption of carotene-rich foods such as oranges
and pumpkins and can be distinguished from
jaundice because of the absent of the bulbar con-
junctival pigmentation.

Bilirubin is produced by the release of hemo-
globin from senescent red blood cells. Before
conjugation to glucuronic acid in hepatocytes,
bilirubin is called indirect bilirubin and is non-
soluble. After glucuronic acid conjugation, it is
called direct bilirubin, which is water-soluble and
excreted into bile, and intestinal bacteria convert
the bilirubin to urobilinogen, which is excreted in
stool and urine. Some of urobilinogen is reab-
sorbed from the intestine and transported into the
liver (enterohepatic circulation). Jaundice is
caused by increased

serum bilirubin levels due to various patho-
physiological disorders.

The classification of jaundice is as follows.

2.1 Indirect Type Predominant

Hyperbilirubinemia

In hemolytic anemia, erythrocyte destruction is
increased, and the production of indirect bilirubin
is excessive and cannot be fully conjugated by
hepatocytes. In addition to a decrease in hemoglo-
bin concentration and increased indirect bilirubin,
there is an increased reticulocyte count, decreased
serum haptoglobin, and an increased urinary and
fecal urobilin. In liver failure due to end-stage cir-
rhosis or fulminant hepatitis, indirect type hyper-
bilirubinemia may be observed because of
decreased hepatocyte conjugation capacity.

2.2 Hepatocellular Jaundice

This is typically seen in acute hepatitis A and B,
but it is also seen in various hepatic disorders
such as alcoholic, drug-induced, and autoim-
mune hepatitis. With hepatocyte degeneration
and necrosis, transaminases (AST (aspartate
transaminase) and ALT (alanine transaminase))
increase rapidly, and hyperbilirubinemia appears
due to impaired transport and conjugation of bili-
rubin in the liver. Jaundice observed in end-stage

cirrhosis and fulminant hepatitis is also classified
as hepatocellular in its pathogenesis.

2.3 Intrahepatic Bile Stasis

This is a jaundice caused by impaired bile excre-
tion in the capillary bile ducts between the hepa-
tocytes, without any obvious mechanical
obstruction of the biliary system. The most com-
mon causes of intrahepatic cholestasis are drug-
induced acute cases and, in chronic cases,
primary biliary cholangitis (PBC) and primary
sclerosing cholangitis (PSC).

2.4  Obstructive Jaundice

This is caused by mechanical obstruction of the
biliary system and presents with direct type
hyperbilirubinemia. The obstruction may be
caused by biliary stones (e.g., common bile duct
stones), biliary infections (e.g., cholangitis), or
malignant tumors (e.g., cholangiocarcinoma or
pancreatic head cancer). The diagnosis can be
made by confirming the dilatation of the bile
ducts in and outside the liver by imaging studies.

2.5 Constitutional Jaundice

Inborn errors of bilirubin metabolism in the liver
include Crigler-Najjar syndrome and Gilbert’s syn-
drome, which are characterized by indirect bilirubin
predominance, and Dubin-Johnson syndrome and
Rotor syndrome, which are characterized by direct
bilirubin predominance. Gilbert’s syndrome occurs
in 3-7% of the Japanese population and is fre-
quently encountered in daily practice.

3 Nausea and Vomiting [1, 2]
Takahiko Kudo
3.1 Definitions

Nausea is an urgent, unpleasant feeling of wanting
to vomit up the contents of the stomach. Vomiting
is a vigorous expulsion of gastric contents, which
may or may not be accompanied by nausea.
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3.2 Pathophysiology

Vomiting is thought to be mediated by the vomit-
ing center located in the dorsal nucleus of the
vagus in the medulla oblongata. There are two
main stimulation pathways to the vomiting cen-
ter, and vomiting is thought to be induced by cen-
tral and peripheral stimulation.

1. Central Stimulation
It is caused by direct stimulation of the
vomiting center by mechanical stimuli such as
increased cerebral pressure and stroke, chemi-
cal stimuli such as anticancer drugs, and sen-
sory stimuli such as mental stress and foul
odor.
2. Peripheral Stimulation
Vomiting occurs when the vomiting center
is stimulated by gastrointestinal stimuli such
as dyspepsia, toxins, drugs, and inflammation
or by vagal stimuli from the vestibular nerve

Table 3.1 Diseases that cause nausea and vomiting

Central irritant disorder

of the inner ear and cerebellum caused by
motion sickness and dizziness.

33 Causal Disease

Nausea and vomiting are caused by a variety of
diseases, which can be divided into central and
peripheral disorders (Table 3.1).

How to Proceed
with the Diagnosis

34

Because of the wide variety of diseases that
cause nausea and vomiting, as shown in
Table 3.1, it is often difficult to make a diagno-
sis immediately. When a patient with vomiting
is seen, it is very important to determine the
urgency and severity of the disease by accu-
rately ascertaining vital signs (state of con-

Increased intracranial pressure

Cerebral circulatory disorder
Upper central stimulation

Addiction

Systemic disease
Others

Peripheral irritation disorder
Digestive disorder
* Malignant tumor

» Esophageal
¢ Gastrointestinal diseases

* Biliary and pancreatic diseases
* Liver diseases
Cardiovascular diseases
Urological diseases
Otolaryngological diseases
Eye disease
Gynecological diseases

Brain hypertension, hemorrhage with increased cerebral pressure,
subarachnoid hemorrhage, brain tumor, and meningitis

Shock, hypoxic encephalopathy, cerebral infarction, and encephalitis
Anorexia nervosa, epilepsy, depression, aversion, fear, stress, and visual/
olfactory/gustatory stimulation

Morphine, digitalis, antibacterials, anticancer drugs, antihypertensive drugs,
aminophylline, colchicine, alcohol, etc.

Diabetic ketoacidosis, uremia, and adrenal insufficiency

Morning sickness and pregnancy toxemia

Gastric cancer, colorectal cancer, esophageal cancer, liver cancer, pancreatic
cancer, and small intestinal cancer

Mallory-Weiss syndrome, gastroesophageal reflux disease (GERD), and
esophageal hiatal hernia

Acute gastritis, peptic ulcer, acute enteritis, acute appendicitis, food
poisoning, parasite, peritonitis, intestinal obstruction, and pyloric stenosis
Cholelithiasis, acute cholecystitis, acute cholangitis, and acute pancreatitis
Cirrhosis and acute hepatitis

Congestive heart failure, angina pectoris, and acute myocardial infarction
Ureteral calculus, renal calculus, pyelonephritis

Otitis media, Meniere’s disease, motion sickness, direct pharyngeal irritation
Glaucoma

Uterine adnexitis, menstrual molimen, and climacteric disturbance



3 Digestive Symptoms

29

Table 3.2 Symptoms associated with vomiting and diseases that should be differentiated from the medical history

Sudden severe headache and disturbance of consciousness
Abdominal pain, pediatric, and mucous feces
Chest pain, shortness of breath, and cold sweat

Female, nausea during fasting, and the symptom improves after eating

Fever and pericardial umbilical pain
Binge eating and persistent orbital pain

Persistent upper abdominal pain, abdominal pain after meals, and history of

gallstones

Fever, headache, and disturbance of consciousness
Abdominal pain, deep tachypnea, and disorientation
Abdominal pain, constipation, and full stomach
Anorexia, constipation, thirst, and polyuria

Bacterial gastroenteritis due to ingestion of raw foods and the presence of

others with the same symptoms

Fever and psychiatric symptoms

NSAIDs oral

Cirrhosis of the liver, abdominal pain, and fever

sciousness, temperature, blood pressure, pulse
rate, respiratory rate, presence of shock, and
temperature of the extremities). In some cases,
it is possible to narrow down the differential
from the accompanying symptoms and medical
history (Table 3.2).

3.5 Important Points of Physical

Examination

Vital signs (state of consciousness, tempera-
ture, blood pressure, pulse rate, respiratory rate,
presence of shock, and temperature of extremi-
ties), muscle weakness, body size (lean or
obese), jaundice and rash, and the presence of
seizures and involuntary movements are most
important. Although the physical examination
in the dental office is limited, the following
points should be considered when performing
the physical examination, keeping in mind sys-
temic diseases that may cause nausea and vom-
iting (Table 3.3).

Subarachnoid hemorrhage
Intussusception
Myocardial infarction
Morning sickness
Appendicitis

Acute pancreatitis

Attack of biliary colic

Meningitis

Diabetic ketoacidosis
Intestinal obstruction
Hypercalcemia
Bacterial gastroenteritis

Encephalitis
Gastric ulcer
Idiopathic bacterial peritonitis

Table 3.3 Points to consider when performing a physical
examination

Conjunctiva Anemia and jaundice

Head Bruise and presence of trauma

Eye Difference of ocular pupil and presence
of nystagmus

Exhaled Ammonia odor, acetone odor, and fecal
odor

Cervical Cervical rigidity, thyroid gland, and
presence of enlarged lymph nodes

Chest Cardiopulmonary disease

Abdominal Muscular defenses, presence of ascites,
hepatomegaly, abdominal masses, and
tarry stool

Back Percussive pain

When vomiting occurs, it is important to
observe the vomitus for the presence of indigest-
ible materials, blood, and bile. If vomiting occurs
suddenly during dental treatment, be careful to
avoid aspiration. If the situation is judged to be
urgent, it is important to arrange for emergency
transportation to a higher-order medical institu-
tion immediately.
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Fig. 3.2 The Bristol Stool
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4 Diarrhea

Tatsushi Omatsu

4.1 Overview

Diarrhea is defined as frequent discharge of
muddy to liquid stools with high water content
and a stool weight exceeding 200 g/day. The
composition of stool is 60-70% water, 15-20%
mucosal cells detached from the intestinal tract,
10-15% intestinal bacteria and their carcasses,
and 5-10% indigestible food residues, with very
little food debris and mostly water. When the
water content in stool is 70-80%, it is soft stool;
when 80-90%, it is muddy stool; and when more
than 90%, it is watery stool. The shape of stool is
generally expressed by the Bristol Stool Form
Scale, and diarrhea is classified into type 6 and
type 7 (Fig. 3.2) [3-5].

4.2 Disease [6-8]

About 9 L of water enters the gastrointestinal
tract daily, of which 2 L is from oral intake such
as meals and drinking water, and 7 L is from
secretions such as saliva, gastric juice, bile,
pancreatic juice, and intestinal juice. Ninety-nine
percent of this water is absorbed in the small
intestine (approximately 7.5 L) and large intes-

tine (approximately 1.5 L). Therefore, even a
small decrease in water absorption in the intes-
tine or a small increase in secretions is sufficient
to cause diarrhea. Four mechanisms of diarrhea
are described below.

1. Osmotic Diarrhea

It is caused by water-soluble solutes, which
are not easily absorbed by the intestinal tract,
remaining in the intestine and causing water
retention. Such solutes include magnesium
salts and polyethylene glycol, which are used
as laxatives for constipation. High-fructose
corn syrup is used as a sweetener in place of
sugar, but it is not readily absorbed, and
osmotic diarrhea occurs when a large amount
is ingested. Lactulose, which is used as a laxa-
tive, has a similar mechanism.

2. Secretory Diarrhea

Diarrhea occurs when the secretion of
water and electrolytes into the intestinal tract
exceeds absorption. Infection is the most
common cause of secretory diarrhea, and the
secretion is increased by enterotoxin secreted
by bacteria. Unabsorbed dietary fat and bile
acids stimulate secretion in the colon and
cause diarrhea. Excessive production of hor-
mones that stimulate intestinal secretion, such
as VIP (vasoactive intestinal peptide) and gas-
trin, from endocrine tumors also causes
diarrhea.
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Table 3.4 Main conditions and diseases causing diarrhea

Acute diarrhea
Infectious

Toxic

Drug-induced
Allergic

Others

Chronic diarrhea
Infectious

Functional

Inflammatory bowel disease
Drug-induced
Malabsorption

After surgical

Endocrine tumors

Systemic disease

Viral infections: norovirus, rotavirus

Bacterial infection: Campylobacter, Salmonella, Vibrio parahaemolyticus,
Pathogenic escherichia coli, and Pseudomembranous enteritis

Food poisoning (toxin-producing bacteria): Staphylococcus aureus and Bacillus
cereus

Heavy metals: arsenic and mercury

Massive laxative ingestion, anticancer drugs, and antimicrobial drugs
Eosinophilic gastroenteritis and food allergy

Binge eating, ingestion of indigestible food, ischemic colitis, and psychogenic

Viral infections: Cytomegalovirus

Bacterial infection: Intestinal tuberculosis

Parasites: Entamoeba histolytica and Giardia lamblia

Irritable bowel syndrome

Ulcerative colitis and Crohn’s disease

Collagenous colitis (mainly caused by proton pump inhibitors and NSAIDs)
Celiac disease, chronic pancreatitis, and lactose intolerance

Resection or bypass of the stomach or intestines

VIPoma, Gastrinoma, and carcinoid

Hyperthyroidism and diabetes mellitus

3. Mucosal-Damaging Diarrhea
Inflammatory bowel diseases, such as
ulcerative colitis and Crohn’s disease, and
various bacterial enteritis cause damage to the
intestinal mucosa, resulting in increased per-
meability and the discharge of large amounts
of leachate into the intestinal lumen, as well
as impaired absorption, resulting in diarrhea.
4. Diarrhea Due to Decreased Transit Time and
Surface Area
When the gastrointestinal tract is short and
has a small surface area, such as post gastric
or intestinal resection, or when intestinal
motility is increased due to irritable bowel
syndrome or hyperthyroidism, water absorp-
tion is insufficient, resulting in diarrhea.

Clinically, diarrhea is classified into two
groups: acute diarrhea, which occurs rapidly
and usually resolves in a few days to a week,
and chronic diarrhea, which lasts more than
3—4 weeks (Table 3.4). In terms of frequency,
acute diarrhea is often caused by infectious
enteritis caused by viruses or bacteria, and

chronic diarrhea is often caused by irritable
bowel syndrome.

4.3 Diagnosis and Treatment

The interview should be included detailed infor-
mation about the stool, such as duration, fre-
quency, and characteristics (presence of blood,
pus, or mucus); dietary information for the days
prior to the onset; information about outbreaks,
such as epidemics at home or at work; physical
symptoms, such as nausea, vomiting, abdominal
pain, fever, and changes in weight and appetite;
medication, overseas travel, and history of
abdominal surgery. During the medical exami-
nation, the presence of high fever, bloody stools,
and dehydration should always be checked as
symptoms suggestive of more serious condi-
tions. For dehydration, check for thirst,
decreased urine output, decreased blood pres-
sure, tachycardia, and decreased skin turgor
(when it takes more than 2 s for the skin to
return to its original flat state after being picked
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up and released). If there is blood in the stool,
consultation with a specialist should be
considered.

4.4 Treatment

The basic treatment of diarrhea is to prevent or
correct dehydration by replacing fluids and
electrolytes. If oral intake is possible, oral
rehydration solution containing electrolytes
and carbohydrates should be recommended.
Patients with diarrhea occasionally refrain
from taking fluids because they feel that taking
fluids will increase the frequency of toilet,
therefore the risk of dehydration should be
explained and patients should be advised to
drink small amounts of fluids frequently. If
oral intake is difficult due to frequent vomit-
ing, fluid infusion should be administered.
Most cases of infectious diarrhea resolve with
correction of dehydration alone, and therefore,
easy administration of antibiotics should be
avoided. If specific infectious enterocolitis that
requires antimicrobial therapy is suspected,
consultation with a specialist should be consid-
ered. As for antidiarrheals, diarrhea is a defen-
sive response to expel enterotoxins and
pathogens from the intestinal tract, and there-
fore, easy use of antidiarrheals should be
avoided.

5 Anorexia and Nausea [9, 10]
Shinya Maejima
5.1 Conditions in Which

the Symptoms Appear

Anorexia is a decrease or loss of appetite.

The appetite center is located in the hypo-
thalamus, which balances and regulates feeding
through two mechanisms: facilitation and inhi-
bition. The hypothalamus receives signals from

the periphery, and instinctive appetite is gener-
ated. It is then transmitted to higher centers in
the cerebral cortex, where it is recognized and
integrated into feeding behavior. For example,
elevated blood glucose, as a humoral signal in
the circulating blood, suppresses the facilitatory
mechanism in the hypothalamus and stimulates
the inhibitory mechanism, which is related to
the cessation of feeding behavior. In addition,
gastric wall stretch is transmitted from vagal
afferents to the medulla oblongata as a neural
signal, which is then transmitted to the hypo-
thalamus as a signal in the central nervous sys-
tem, stimulating inhibitory mechanisms.
Because of the complexity of the factors
involved, the etiology of anorexia varies widely
(Table 3.5).

Table 3.5 Diseases that cause anorexia

A. Internal disease
1. Digestive disorders
(a) Oral diseases such as oral hypofunction
(b) Esophageal disease
(c) Gastric and duodenal diseases
(d) Small intestinal and colorectal disease
(e) Liver and biliary tract diseases
(f) Pancreatic disease
(g) Peritoneal disease
2. Diseases other than digestive organs
(a) Cerebral nerve disease
(b) Metabolic and endocrine disorders
(c) Respiratory disease
(d) Cardiovascular disease
(e) Renal disease
(f) Blood disorders
(g) Infectious disease
B. Mental illness
(a) Organic mental disorder (dementia)
(b) Anorexia nervosa
(c) Mood disorder (depression)
(d) Schizophrenia
(e) Neurotic disorders and stress-related disorders
C. Drugs and addiction
(a) Drugs such as anticancer drugs, industrial drugs,
alcohol, etc.
D. Pregnancy
(a) Hyperemesis gravidarum
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Anorexia is a common feature and nonspe-
cific symptom of a variety of organic diseases.
It is often associated with psychological fac-
tors or problems in daily life, or it may be the
result of a serious underlying disease such as
cancer.

Nausea is a subjective symptom of feeling as if
one is about to vomit and is accompanied by a
feeling of discomfort in the pharynx, anterior
chest, and upper abdomen. It may also be accom-
panied by pallor, cold sweats, increased saliva-
tion, and other autonomic nervous system
changes. Nausea is a common precursor to vomit-
ing that is a reflex discharge of gastric contents.

Chemoreceptor Trigger Zone (CTZ) Vomiting center

Humoral signal
+ Abnormal metabolites

Neural signal

* Vagal nerve afferent

- Toxic substances « Inner ear (vestibular nerve)

« Drugs

« Cerebral cortex

Fig. 3.3 Stimulus transmission of nausea

Fig. 3.4 Etiology of
anorexia and nausea

The vomiting center in the medulla oblongata
is involved, and the pathway of transmission dif-
fers depending on the etiology of the nausea.
Abnormalities in the stomach, intestinal tract,
and other internal organs are transmitted to the
vomiting center viathe vagus nerve. Abnormalities
of the vestibular organs in the inner ear also stim-
ulate the vomiting center via the vestibular nerve.
As a humoral signal, the chemoreceptor trigger
zone (CTZ) in the caudal margin of the fourth
ventricle detects toxic substances in the blood or
spinal fluid and stimulates the vomiting center
(Fig. 3.3).

The fact that the CTZ is an anatomical region
that is not protected by the blood-brain barrier
makes it suitable as a defense mechanism against
toxic substances.

5.2 Differentiated Diseases

Persistent nausea often leads to anorexia. The
first step is to thoroughly differentiate between
medical and psychiatric disorders. If medical dis-
ease is suspected, gastroenterological disease
should be diagnosed next. Drugs, poisoning, and,
in women of appropriate age, pregnancy should
also be considered (Fig. 3.4).

Otolaryngological
Disease
Vestibular Disorder

Nausea

Drugs and Addiction

- Pregnancy
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6 Dysphagia[11, 12]
Yukihide Nishimura

Swallowing refers to the process of recognizing
food, taking it into the mouth, chewing it, send-
ing it to the pharynx, and passing it through the
esophagus. In general, the swallowing process is
divided into three phases, oral, pharyngeal, and
esophageal phases, but it is also often referred to
as a five-phase process that includes a preceding
phase during which food is recognized and a
preparation phase during which food is chewed
to form a food mass (Fig. 3.5).

6.1 Causes of Dysphagia

It is classified into two categories: organic causes
such as postoperative pharyngeal cancer of the
oral cavity, pharynx, larynx, and esophagus, and
functional causes such as cerebrovascular disor-
ders and degenerative diseases such as Parkinson’s
disease. As the population ages, the effects of
aging should also be considered. Aging increases
the threshold of saltiness and bitterness in the
sense of taste. The atrophy of salivary glands and
the decrease in the number of remaining teeth
make it difficult to form food masses by mastica-
tion. In addition, the onset of the swallowing
reflex is delayed and the speed of the swallowing
reflex movement decreases. In addition, immo-
bility, lack of use, and unnecessary fasting should
be taken into consideration, as well as incompat-
ibility of tracheal cannulae and dentures, which
can also cause dysphagia.

6.2 Symptoms of Dysphagia

The most common causes of dysphagia are swal-
lowing, coughing, hoarseness, dehydration, low
nutrition, xerostomia, oral contamination, fever,
and pneumonia. Repeated saliva swallowing tests
and water swallowing tests are simple and useful
screening tests for dysphagia. The swallowing
process itself can be visualized and evaluated by
swallowing contrast examination. Swallowing
endoscopy is simple and can be performed at the

bedside, and it can evaluate the movement of the
vocal cords, pyriform sinus, and the presence of
residual material in the epiglottic vallecula.
However, it has several disadvantages, including
the inability to see the moment of swallowing
and the fact that small aspirations may be missed.

6.3 Rehabilitation Treatment
of Feeding and Swallowing

Disorders

Unnecessary fasting management can lead to oral
contamination and a decrease in swallowing
function. Adequate oral care should be actively
provided to prevent aspiration pneumonia and to
facilitate early oral intake.

Swallowing training can be broadly divided
into indirect training without food and direct
training with food.

Indirect training includes ice massage, aper-
ture training, shakia training, blowing training,
and tube swallowing training. As treatment for
the preparatory and oral phases, it is necessary to
strengthen the muscles of the tongue and perioral
muscles and to improve the range of motion.
Chewing gum is also effective. As treatment for
the pharyngeal phase, efforts should be made to
strengthen the neck muscles and improve the
range of motion. It is also important to induce
pharyngeal reflexes and to strengthen the closure
of the nasopharynx and pharynx. Swallowing and
coughing are also effective. Strengthening of the
respiratory muscles, cough training, and vocal
training are also effective. Direct training includes
conscious swallowing, breath-holding swallow-
ing, neck rotation, and bite volume control.
Feeding using positions with neck flexion and
rotation and multiple swallowing are also effec-
tive. Other environmental adjustments include
adjusting the environment, posture, and eating
patterns, thickening liquids, adjusting medica-
tions that may decrease swallowing function, and
adapting dentures. Gastrostomy should be con-
sidered when tube feeding needs to be continued
for more than 1 month. Patients with a gastros-
tomy are often able to take food orally over time,
so it is advisable to reevaluate swallowing func-
tion at appropriate times.
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Pre-oral (anticipatory) phase:

The period of recognition of food. It leads to appetite, saliva secretion, and movement of the
digestive tract.

Oral preparation phase:

The period when food is chewed and mixed with saliva to form a food mass.

Oral phase:
1
O ; Q

This is the period when food masses formed in the oral cavity are delivered to the pharynx by tongue

movement. It is important that the tongue is firmly attached to the anterior part of the palate to
deliver the food mass.

Pharyngeal phase:

The swallowing reflex is the time when the food mass is delivered from the pharynx to the
esophagus. It is usually complete in about 0.5 seconds.

Esophageal phase:

The period during which the food mass passes through the esophageal inlet and is transported to

the stomach. The upper esophageal sphincter prevents reflux into the pharynx, and the lower
esophageal sphincter prevents gastroesophageal reflux.

Fig. 3.5 Five stages of feeding and swallowing
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Patients with dysphagia are at increased risk
for dehydration and undernutrition. Dehydration
and malnutrition can further exacerbate dyspha-
gia and interfere with rehabilitation therapy. It is
important to understand the importance of nutri-
tional management.
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1 Headache
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Headache is one of the most common neurologi-
cal symptoms experienced by most people.
Headache can also be caused by ingestion of cold
confectionery such as shaved ice, and most head-

H. Ooboshi
Department of Internal Medicine, Fukuoka Dental
College, Fukuoka, Japan

K. Otsuka (<)

Department of Neuropsychiatry, Iwate Medical
University School of Medicine, Yahaba, Iwate, Japan
e-mail: kotaro29 @df6.so-net.ne.jp

K. Koizumi
Department of Neurology, Tokyo Dental College,
Ichikawa General Hospital, Ichikawa, Chiba, Japan

M. Fukuhara

Division of General Internal Medicine, Kyushu
Dental University Faculty of Dentistry, Kitakyushu,
Fukuoka, Japan

H. Niwa

Department of Neurology and Head and Neck
Surgery, Nihon University School of Dentistry at
Matsudo, Matsudo, Chiba, Japan

K. Muramatsu
Yokohama Tsurumi Rehabilitation Hospital,
Yokohama, Kanagawa, Japan

T. Chiba

Division of Internal Medicine of Dentistry,
Department of Oral Medicine, Iwate Medical
University, Morioka, Iwate, Japan

e-mail: toschiba@iwate-med.ac.jp

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2023

aches are functional in nature without any lesions.
However, headache can be caused by a wide vari-
ety of causes, and attention should be paid to seri-
ous organic diseases, such as subarachnoid
hemorrhage, that require urgent transport to a
specialist. Many headaches are associated with
the dental field and chronic headache has a sig-
nificant impact on quality of life, so it is impor-
tant to identify the cause of the headache and
provide adequate treatment.

In the brain parenchyma, there are no nocicep-
tors (pain receptors). In the cranium, pain is felt
by stimulation of the meninges and vascular walls
on the surface of the brain and by stimulation of
cranial nerves related to pain perception (trigemi-
nal nerve, glossopharyngeal nerve, and vagus
nerve). Outside the cranium, nociceptive sensory
nerves distributed in the periosteum, fascia, and
scalp that cover the cranium, may detect the noi-
ceptive stimuli sensory as headache.

To understand the pathogenesis of headache, it
is helpful to refer to the international classification
used by the Japanese Headache Society [1]
(Table 4.1). Primary headaches without lesions
(functional headaches), such as migraine, often
recur and are referred to as chronic headaches.
Secondary headache (symptomatic headache)
associated with intracranial or related organ lesions,
such as cerebrovascular disease, brain tumors, and
meningitis, should be discriminated. Other types of
headache include painful cerebral neuropathy.
Headaches directly related to the dental field are
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Table 4.1 Classification of headache [1]

Part 1: The primary headaches
1. Migraine
2. Tension-type headache
3. Trigeminal autonomic cephalalgias
4. Other primary headache disorders
Part 2: The secondary headaches
5. Headache attributed to trauma or injury to the
head and/or neck
6. Headache attributed to cranial and/or cervical
vascular disorder
7. Headache attributed to nonvascular intracranial
disorder
8. Headache attributed to a substance or its
withdrawal
9. Headache attributed to infection
10. Headache attributed to disorder of homeostasis
11. Headache or facial pain attributed to disorders of
the cranium, neck, eyes, ears, nose, sinuses,
teeth, mouth, or other facial or cervical structures
12. Headache attributed to psychiatric disorder
Part 3: Painful cranial neuropathies and other facial
pain and other headaches
13. Painful lesions of the cranial nerves and other
facial pains
14. Other headache disorders

included in “headache or facial pain due to disor-
ders of the skull, neck, eyes, nose, sinuses, teeth,
mouth, or other facial and neck tissues” in the sec-
ondary headache category. The following is an
overview of the most common headaches, featur-
ing points of the differential diagnosis.

1.1 Migraine

Migraine is a representative type of chronic head-
ache and its incidence is relatively high. Classic
migraine is characterized by pulsating headache
following the aura, such as scintillating scotoma
(a darkening of the center of a flickering light) or
paresthesia. However, migraine without aura is
more common. It is often associated with nausea
and is more likely to occur in young women and
those with a family history of migraine. The diag-
nostic criteria in Table 4.2 are used. The mecha-
nism of migraine is still unknown, but it has been
proposed that it may be due to constriction or
dilation of blood vessels in the head or abnormal
neural activity in the brain. Triptans (serotonin
receptor agonists) are often effective in cases of

Table 4.2 Diagnostic criteria of migraine [1]

A. At least five fulfilling B-D
B. Headache attacks lasting 4-72 h
C. Headache has at least two of the following four
characteristics:
1. Unilateral location
2. Pulsating (throbbing) quality
3. Moderate or severe pain intensity (which
interferes with daily life)
4. Aggravation by or causing avoidance of routine
physical activity (e.g., walking or climbing stairs)
D. During headache at least one of the following:
1. Nausea and/or vomiting
2. Photophobia and phonophobia
E. Secondary headache can be ruled out.
In the case of “migraine with aura,” migraine can be
diagnosed if there are two or more scintillating scotoma

moderate or severe attacks that do not improve
with conventional analgesics. Prophylactic treat-
ment (calcium channel blockers, beta-blockers,
antiepileptic drugs, and antidepressants) is rec-
ommended for patients who have more than two
attacks per month.

1.2 Tension-Type Headache
It is the most common chronic headache among
primary headaches. It is caused by tension in the
neck and shoulders and often presents as a persis-
tent, nonpulsatile, dull pain centered in the occipi-
tal to posterior cervical region but may be described
as a tightening of the entire head. It is rarely asso-
ciated with nausea and is not accompanied by
aura. Continued muscle tension causes an inflam-
matory response associated with circulatory insuf-
ficiency and the production of pain-inducing
substances such as prostaglandins. In recent years,
it is often caused by long staring at a monitor in the
same posture during office work or continuing
unnatural postures during sleep, etc. Mental stress
is an important cause as well. According to the fre-
quency, headaches are classified as (1) rare recur-
rent tension-type headache (less than 1 day/
month), (2) frequent recurrent tension-type head-
ache (1-14 days/month), or (3) chronic tension-
type headache (more than 15 days/month).
Non-pharmacological treatments, such as
headache exercises, are recommended to relieve
muscle tension. As for drug therapy, analgesics
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such as NSAIDs (nonsteroidal anti-inflammatory
drugs) are usually effective and useful in the treat-
ment of recurrent tension-type headache attacks.
However, excessive use of these drugs may lead to
drug abuse headache and gastrointestinal prob-
lems. Non-pharmacological treatment and pro-
phylactic agents such as antidepressants are
recommended, especially in chronic headache.

1.3 Cluster Headache

Trigeminal and autonomic headaches are charac-
terized by unilateral headache and ipsilateral head
parasympathetic autonomic symptoms, and clus-
ter headache is a typical example. Cluster head-
ache is characterized by pulsating pain in the back
of the eye or around the eye, which appears sev-
eral times a day. The pain is intense and stabbing
and is accompanied by conjunctival hyperemia on
the same side as the pain, tears, nasal obstruction,
anterior forehead and facial sweating, contracted
pupils, and drooping eyelids. It is most common
in men in their 20s—40s and some are associated
with family history. Once the attack occurs, it
lasts several weeks to several months. Most recur
after a remission period of months to years.

Headache
Due to Cerebrovascular
Disorder

1.4

Subarachnoid hemorrhage is the most common
cerebrovascular disorder that causes headache.
Rupture of an aneurysm in the subarachnoid
space causes bleeding in the subarachnoid space,
which stimulates nociceptors in the meninges,
resulting in headache. The headache is described
as a severe headache with an inexperienced pain
like being hit by a hammer. If the amount of hem-
orrhage is large, the patient will be, from the
beginning, in a state of impaired consciousness
or cardiopulmonary arrest due to increased cere-
bral pressure, but if the amount of hemorrhage is
small, the patient will present with only head-
ache. However, rebleeding from a cerebral aneu-
rysm often occurs within 24 h, and if this occurs,
the condition is severe, so prompt transport to a

neurosurgical specialist is necessary if headache
from subarachnoid hemorrhage is suspected [2].

In the case of cerebral hemorrhage, headache is
also caused by stretching and traction of the brain
surface tissue as the hematoma increases. In the case
of cerebral hemorrhage, headache is rarely the main
symptom because it is accompanied by neurological
symptoms and disturbance of consciousness.

Arterial dissection can occur inside or outside
the cranium. In Japan, vertebral arteries are the
common site of arterial and that causes ischemia
in the posterior inferior cerebellar artery territory
occurring at a young age (dorsolateral infarction
of the medulla oblongata, Wallenberg’s syn-
drome). The vertebral artery ascends through the
transverse process foramen of the cervical verte-
brae and is easily dissected by hyperextension of
the neck. Although symptoms of cerebral infarc-
tion or subarachnoid hemorrhage may occur
from the onset, occipital and posterior neck pain
is often present, making it an important disorder
in the differential diagnosis of headache.

1.5  Headache Due to Infection

The headache is caused by infectious inflamma-
tion of the meninges. In the case of meningitis,
nuchal rigidity is a symptom of meningeal irrita-
tion, but it is often not apparent in the early stages
of infection. Photophobia, the feeling of being
dazzled by light, is another characteristic symp-
tom of meningeal irritation. Since meningitis is an
infectious disease, fever is an important diagnostic
point. In the case of encephalitis, in which the
inflammation is mainly in the brain parenchyma,
headache is not as prominent as in meningitis, and
neurological symptoms and disturbance of con-
sciousness are the main symptoms.

2 Sleep Disorder
Kotaro Otsuka
2.1 About Sleep

Sleep is composed of REM (rapid eye movement)
and non-REM cycles, and the quality of sleep var-
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ies with age. REM sleep is accompanied by rapid
eye movement, brain activity, and dreaming. In
non-REM sleep, 5-wave is related to slow wave
sleep (SWS) and is most dominant in stege IV,
sleep is deep, eye movement is not accompanied
in deep sleep, and memory is reinforced. After
sleep onset, shallow non-REM sleep becomes
deep non-REM sleep, and REM sleep appears
about 90 min after sleep onset. After that, non-
REM sleep and REM sleep appear alternately,
repeating four to five times in a 90-min cycle.

For example, non-REM sleep is reduced and
REM sleep is increased in the elderly. Insomnia
in the elderly is related to various factors such as
body temperature rhythm, melatonin secretion,
autonomic nervous system activity, and mental
health. In addition, it is not uncommon for people
to be active until late at night due to changes in
their living environment. In the treatment of den-
tal patients, it is not uncommon for them to com-
plain of insomnia, to take sleeping pills, and to
experience delirium. In this article, an overview
of sleep disorders and their relationship to dental
treatment are described.

2.2 Sleep Disorders

The International Classification of Sleep
Disorders, third edition (ICSD-3), classifies
sleep-wake disorders into the following groups:
insomnia disorders, sleep-related breathing dis-
orders, central disorders of hypersomnolence,
circadian rhythm sleep-wake disorders, sleep-
related movement disorders, parasomnias, and
other sleep disorders [1].

2.2.1 Insomnia (Insomnia Disorder)

In this article, we mainly focus on insomnia
(insomnia disorder) as a sleep disorder. Insomnia
disorder is defined as the appearance of insomnia
symptoms, social dysfunction during the day-
time, and QOL (quality of life) impairment. The
insomnia symptoms include difficulty falling
asleep, midway awakening, early morning awak-
ening, and disturbance of sound sleep. In insom-
nia, drowsiness, general malaise, hypomotility,
and gastrointestinal symptoms may occur, and
hypertension and hyperglycemia may occur

when sleep duration is shortened. Recently, poly-
somnography has been used for differential diag-
nosis, and insomnia disorders are associated with
shortened total sleep time, decreased slow wave
sleep, and low sleep efficiency.

It has been reported that ICU patients have
fragmented sleep, with an increased proportion
of shallow sleep and loss of REM and deep sleep
[3], and that acute symptoms and hospitalization
can cause sleep deprivation due to various factors
such as environment, respirator, anxiety, pain,
and medication, resulting in short-term delirium,
respiratory failure, cardiovascular instability, and
immunosuppression. In the long term, mental
health problems such as depression and anxiety,
sleep disorders, and increased mortality have
been reported [4].

In addition to medication, non-
pharmacological treatments should be consid-
ered. For example, it is important to identify
lifestyle and physical conditions that may be con-
tributing to insomnia. A wide variety of factors
are associated with sleep, including stress, intake
of stimulants such as caffeine and nicotine,
effects of aging, alcohol consumption, changes in
lifestyle, lack of exercise, effects of physical ill-
ness, effects of medications, and effects of men-
tal disorders. It is important to address these
factors and provide guidance on sleep hygiene.
Other approaches such as cognitive behavioral
therapy may also be considered. In addition,
medication such as sleeping pills should be
administered with attention to the development
of physical dependence such as tolerance and
withdrawal symptoms.

Considerations for the Use
of Sleeping Pills

2.3

1. Tolerance: Tolerance to benzodiazepines is
caused by a decrease in GABA, receptors in
short-term use and by a decrease in the inter-
action between GABA binding sites and ben-
zodiazepine binding sites in long-term use
[5]. Consideration should be given to chang-
ing to a drug with a longer duration of action,
a nonbenzodiazepine, an orexin receptor
antagonist, or a melatonin receptor agonist.
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2. Carryover effect: The effects of sleeping pills
persist after the next morning, resulting in
symptoms such as daytime drowsiness, light-
headedness, weakness/headache, and general
malaise. As a countermeasure, it is advisable
to administer a sleeping pill with a shorter
duration of action, change the sleeping pill, or
reduce the dose [6] or change to a drug with
less muscle relaxant effect.

3. Adverse effects of alcohol: Alcohol intake
causes an increase in midstream awakenings,
a decrease in deep sleep, and an increase in
shallow sleep.

4. Cross-tolerance: The development of toler-
ance to similar drugs by the formation of drug
resistance is called cross-tolerance, and there
is a possibility that cross-tolerance to benzo-
diazepines may emerge.

3 Syncope
Kenzo Koizumi

Syncope is defined as “a transient loss of con-
sciousness resulting from a transient generalized
decrease in cerebral blood flow (global cerebral
ischemia) characterized by a sudden, brief, and
spontaneous complete recovery of conscious-
ness” [7]. Decreased blood pressure (hypotension)
and generalized cerebral hypoperfusion are the
main pathogeneses. When arterial blood pressure
decreases, the baroreceptor reflex system main-
tains arterial pressure by the action of the sympa-
thetic nervous system, but syncope occurs when
this compensatory mechanism does not work
effectively. When cerebral blood flow is suddenly
interrupted, complete loss of consciousness
occurs within 6-8 s, and loss of consciousness
also occurs when systolic blood pressure falls
below 50 and 60 mmHg in the upright position
[8].

3.1 Classification (Table 4.3)

3.1.1 Reflex Syncope

Vasovagal syncope is the most common type of
syncope encountered in daily practice, and a

Table 4.3 Classification of syncope

Reflex (neuromodulatory) syncope
Vasovagal
Orthostatic load
Emotional (fear, pain, use of instruments in dental
procedures, hematophobia)
Situational
Urination
Stimulation of the digestive tract (swallowing,
defecation)
Coughing, sneezing
Post-exercise
Others (laughing, brass band)
Carotid sinus syndrome
Atypical (atypical symptoms without precursors or
obvious triggers)
Syncope due to orthostatic hypotension
Drug-induced
Vasodilators, diuretics, phenothiazines, and
antidepressants
Decreased circulating blood volume
Hemorrhage, diarrhea, vomiting, etc.
Primary dysautonomia
Pure autonomic failure, multiple system atrophy,
Parkinson’s disease, and Lewy body dementia
Secondary dysautonomia
Diabetes mellitus and amyloidosis
Spinal cord injury
Autonomic neuropathy
Paraneoplastic autonomic neuropathy and renal
failure
Cardiac syncope
Arrhythmia
Bradycardiac: Sinus failure, bradycardia-tachycardia
syndrome, and atrioventricular block
Tachycardiac: Supraventricular and ventricular
(WPW syndrome, Brugada syndrome, long QT
syndrome)
Organic heart disease
Aortic stenosis, acute myocardial infarction/
ischemia, and hypertrophic cardiomyopathy
Cardiac tumor (Benign tumors include myxomas and
papillary fibroelastomas, etc., malignant tumors
include sarcomas and mesotheliomas, etc., and
metastatic malignancies.)
Pericardial disease/tamponade, congenital coronary
artery anomalies, and prosthetic valve dysfunction
Cardiopulmonary and macrovascular
Pulmonary embolism, acute aortic dissection, and
pulmonary hypertension

characteristic history is helpful. It tends to occur
during prolonged standing (crowded train, morn-
ing assembly) and is associated with prodromal
symptoms (darkening of the eyes, hyperhidrosis,
nausea, abdominal discomfort, visual and audi-
tory disturbances). It is triggered by sleep depri-
vation, general malaise, alcohol consumption,
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high temperature, pain, and mental stress.
Situational syncope is induced by certain circum-
stances, and micturition syncope is more likely to
occur in middle-aged and older men after drink-
ing. Carotid sinus syndrome is caused by rotation
of the head and compression of the neck.

3.1.2 Syncope Due to Orthostatic
Hypotension

Orthostatic hypotension is diagnosed when the
systolic blood pressure drops by 20 mmHg or
more within 3 min after standing up from the
supine position. A decrease in circulating blood
volume (hemorrhage or dehydration) or an abnor-
mality in any part of the baroreceptor reflex sys-
tem can cause a severe drop in blood pressure
during orthostasis. In particular, the elderly have a
low baroreceptor reflex function, and a history of
lifestyle-related diseases (cardiovascular disease,
diabetes mellitus) or the effects of medications for
these diseases tend to cause hypotension.
Degenerative diseases of the central nervous sys-
tem may be associated with autonomic neuropa-
thy, and syncope may be the trigger for diagnosis.

3.1.3 Cardiac Syncope

Cardiac syncope is associated with a higher risk
of mortality and sudden death than noncardiac
syncope. Attention should be paid to the presence
of syncope that occurs during exercise or in the
supine position, syncope preceded by chest pain
or palpitations, a family history of sudden death,
and a history of cardiac disease. Arrhythmias
cause a decrease in cardiac output, and acute cor-
onary syndromes (myocardial infarction, angina
pectoris) cause syncope due to myocardial pump
failure or arrhythmia. It has been reported that
about 20% of patients with painless acute coro-
nary syndromes present to the clinic complaining
of syncope or presyncope [9].

3.2 Diseases That Can Easily

Be Mistaken for Syncope:
Epilepsy

Epileptic seizures result from excessive discharge
of cerebral neurons and are essentially different
from the pathogenesis of syncope but are often dif-

ficult to differentiate. Symptoms that are highly spe-
cific to epilepsy include tongue bite, head rotation,
urinary incontinence, preictal haze, preictal halluci-
nations, and myalgia [10]. Although convulsive-like
symptoms may also occur in syncope (convulsive
syncope), they can be distinguished from epilepsy
by the fact that syncope precedes convulsions, are
of short duration (several seconds to tens of sec-
onds), and are not followed by dizziness.

4 Disturbance

of Consciousness
Masayo Fukuhara
4.1 Level of Consciousness

In order to provide safe dental care, we should
always pay attention to vital signs. The evaluation
of consciousness is especially important.
Consciousness has two components: level of con-
sciousness (arousal) and recognition function.
When both of them are normal, it is called clear
consciousness, and when one or both of them are
disturbed, it is called disturbance of consciousness.

The absence of any disturbance of conscious-
ness is called clear consciousness, depending on
the severity of the level of consciousness, from
somnolence (awakening by light stimuli but fall-
ing into a sleepy state when the stimuli are
removed) to coma (complete lack of response to
painful stimuli).

The Japan Coma Scale (JCS) is a scale of con-
sciousness level used in Japan (Table 4.4) [11]. The
JCS is also called the 3-3-9 degree scale because
of the way it is classified, and the higher the num-
ber, the more severe the consciousness disorder. A
normal person is described as “0.” At first glance, it
may seem difficult, but in reality, it is better to think
about how to deal with a person who seems to have
a consciousness disorder. If a person is lying in
front of you, the first thing you would do is to call
out to him or her. If the person has opened his or
her eyes before you call out to him or her, ask a
question or speak lightly to him or her. If the person
does not open his or her eyes, we will call out
loudly or shake the person. If the person still does
not respond, we will give a painful stimulus.
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Table 4.4 Japan Coma Scale (JCS) (modified with per-
mission from [11])

I. The patient is awake without any stimulation
(expressed in one digit)

1 Almost fully conscious
2 Unable to recognize time, place, or person
3 Unable to recall name or date of birth

IL. The patient can be aroused (then reverts to previous
state after cessation of stimulation) (expressed in two
digits)

10 Easily by being spoken to (or is responsive
with purposeful movements, phrases, or
word)

20 With loud voice or shaken of shoulders (or is

almost always responsive to very simple
words like yes or no or to movements)
30 Only by repeated mechanical stimuli
II1. The patients cannot be aroused with any applied
mechanical stimuli (expressed in three digits)

100 Responds with movements to avoid the
stimulus

200 Responds with slight movements including
decerebrate and decorticate posture

300 Does not respond at all except for change of

respiratory rate and rhythm

In addition, additional information such as R (restless-
ness), I (incontinence of urine and feces), A (loss of spon-
taneity), etc. is added and indicated as JCS 1-R, 200-I, etc.

Let us understand the word “disorientation.”
Disorientation is the ability to correctly recog-
nize one’s situation, such as date, time, season,
place, and person. In order to check one’s aware-
ness of time and place, you can ask questions
such as “What year and month is today?”

A special disorder of consciousness is delir-
ium. Delirium is a reversible disorder of con-
sciousness in which the disturbance of the level
of consciousness itself is mild but is accompa-
nied by difficulty concentrating attention, cogni-
tive decline, sleep disturbance (insomnia),
excitement (restlessness), and hallucinations
(especially visual hallucinations). Simply put, it
is an agitated disturbance of consciousness. The
onset is acute or subacute, the symptoms are vari-
able, and they tend to increase at night. It can be
caused by brain disease, systemic disease, or
drugs, especially those that affect the central ner-
vous system. One of the triggering factors is sur-
gery, and it often occurs after surgery. Particular
attention should be paid in the elderly.

Table 4.5 AIUEO-TIPS

A Alcoholism and Acute alcoholism and

acidosis metabolic acidosis
I Insurin Hypoglycemia and diabetic
ketoacidosis
U Uremia Uremia
E Endocrine, Endocrine disease and
encephalopathy hepatic encephalopathy

O Oxygen and opiate  Hypoxemia and narcotic
drug

Traumatic injury,
abnormality of body
temperature, and brain
tumor

Infectious disease
(meningitis, encephalitis)
Psychiatric disease,
porphyria, and drug-induced

T Trauma,
temperature, and
tumor

I Infection

P Psychiatric,
porphyria, and
pharmacology

S Syncope, stroke/
SAH, seizure, and
shock

Syncope, cerebral stroke/
subarachnoid hemorrhage,
seizure, and shock

Table 4.5 shows AIUEO-TIPS for major dis-
eases that should be differentiated in disorders of
consciousness. Originally, AEIOU-TIPS was
used in overseas countries as a way to remember
the differential disorders of consciousness in
emergency. The term “tips” means “knack.”
There are various kinds of diseases including
those for neurological diseases, diseases that
cause hypoxia (cardiac diseases, respiratory dis-
eases, asphyxia), shock, hepatic failure, renal
failure, and metabolic (blood glucose and elec-
trolyte abnormalities) and infectious diseases.

When a patient suddenly becomes uncon-
scious during dental treatment, a differential
diagnosis should be made based on other vital
signs (pulse, blood pressure, respiration, temper-
ature), other symptoms (presence of hemiplegia,
neurological signs such as convulsions), transcu-
taneous arterial oxygen saturation (SpO,), and
medical history. If hemiplegia or pupillary abnor-
malities are present, stroke (cerebrovascular dis-
ease) should be considered first. If accompanied
by convulsive seizures, epilepsy should be con-
sidered. If the patient is being treated with anti-
diabetic drugs (oral hypoglycemic agents,
insulin), consider the possibility of hypoglyce-
mia. If a drop in blood pressure accompanies
impaired consciousness, consider the cause of
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shock. Transient loss of consciousness due to
vasovagal reflex (transient bradycardia and
decrease in blood pressure due to pain stimula-
tion against a background of anxiety and tension)
that occurs during dental treatment is frequent
but transient, and if it persists, other diseases
should be considered. Asphyxia causing hypoxia,
cardiac disease, and respiratory disease should
also be considered. Although rare, anaphylactic
shock and poisoning caused by anesthetics and
other drugs should be considered.

4.2 Delirium

Delirium is particularly common in the elderly,
in patients with dementia, and in patients with
severe physical complications. The risk factors
for delirium are known to be dementia, mild
cognitive impairment, history of delirium,
impairment of life function, visual impairment,
hearing impairment, severe physical illness,
depression, transient cerebral ischemia or
stroke, alcohol dependence, and the elderly
[12]. According to the diagnostic criteria of the
American Psychiatric Association [13], delir-
ium (1) impairs attention and consciousness, (2)
tends to occur over a short period of time and
fluctuates in severity over the course of a day,
(3) is associated with disorientation and other
cognitive deficits, (4) does not occur in neuro-
cognitive disorders or coma, (5) is not associ-
ated with other existing, established, or ongoing
neurocognitive disorders and does not occur in
the context of a marked decrease in arousal level
as in coma, and (6) is caused by physical illness
or substance intoxication.

The triggering factors are as follows [14]:

1. Environmental  factors:  hospitalization,
brightness, noise, and ICU admission

2. Physical factors: pain, dehydration, low nutri-
tion, immobilization by intravenous infusion,
and drains or restraints

3. Sensory factors: loss of vision and hearing

. Psychological factors: psychological stress

5. Anxiety, depression, and sleep-related fac-
tors: insomnia, disturbance of day-night
rhythm, and sleep-related disorders

o~

Therefore, preventive interventions include
the following [15, 16]:

1. Cognitive function and disorientation: pro-
vide adequate lighting, clocks, and calen-
dars, and facilitate visitation.

2. Dehydration and constipation:
Recommendations for moderate drinking
and appropriate fluid replacement.

3. Hypoxia: = Management  of
saturation.

4. Limitation of movement: Recommendations
for walking and rehabilitation.

5. Infection: Treatment of infection and removal
of unnecessary catheter.

6. Multidrug combination therapy: Multidrug
combination therapy.

7. Pain: Do not overlook pain when communi-
cation is limited.

8. Low nutrition: Guidance on nutritional sup-
port. Dentures: Appropriate adjustment.

9. Sensory impairment: Provide assistance to
ensure that vision and hearing function
properly.

10. Sleep disorders: Minimize nighttime treat-
ment and maintain quietness.

oxygen

The administration of psychotropic drugs is
also considered  as a symptomatic
pharmacotherapy.

5 Convulsion
Masayo Fukuhara

A convulsion is a seizure in which a muscle con-
tracts involuntarily, that is, independently of the
person’s will. It may occur in the whole body or
in some muscles.

In most cases, short convulsive attacks lasting a
few seconds to a few minutes occur. Along with
convulsions, abnormal body sensation, unrespon-
siveness (behavioral arrest), and disturbance of
consciousness may be observed. Vomiting and uri-
nary and fecal incontinence may also occur with
loss of consciousness. Headache, general malaise,
clouding of consciousness, and weakness of the
extremities may also occur after the seizure.
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Table 4.6 Causes of convulsions (diseases and
conditions)
1. Central Epilepsy, cerebrovascular disease
nervous (stroke)/encephalitis,
system meningoencephalitis/trauma/brain tumor
disease
2. Other Metabolic abnormalities: Electrolyte
than abnormalities (Na, Ca) and blood
central glucose abnormalities (hyperglycemia,
disease hypoglycemia)

Hypoxia

Hepatic failure: Hepatic encephalopathy
Renal failure: Uremia

Drug addiction

Febrile convulsion

There are various causes of convulsions.
Table 4.6 shows the diseases and conditions that
can cause convulsions. The order is not necessar-
ily the most common, but they are the ones that
need to be differentiated.

Repeated convulsions caused by repetitive
hyperexcitability of cortical neurons (epileptic
firing) are included in epilepsy. For more infor-
mation on epilepsy, please refer to “Epilepsy” in
Chap. 16.

Convulsions may occur as an acute symptom of
stroke (cerebrovascular disease), and examination
of hemiplegia and other neurological symptoms is
necessary. Regarding blood glucose abnormali-
ties, both hyperglycemia and hypoglycemia can
cause convulsions. If the patient has underlying
diabetes mellitus, it is important to check the blood
glucose control status. In addition, hypoglycemia
may occur in patients who are taking diabetes
medication (oral diabetes medication, insulin).
Furthermore, when diabetes mellitus is compli-
cated by infection, blood glucose may rise sud-
denly and hyperglycemia may occur. Hypoxia can
cause convulsions, and it is necessary to differenti-
ate between the diseases that cause them.

The following is an explanation of febrile con-
vulsions. Febrile convulsions are the most com-
mon cause of childhood convulsions. Its
characteristics are shown in Table 4.7. A tonic-
clonic seizure is a seizure in which the whole
body becomes stiff, the hands and feet stick out
strongly, and there is a repetition of a tonic phase
with fine convulsions and a clonic phase with
rhythmic movements.

Table 4.7 Concept and characteristics of febrile convul-
sions (especially simple febrile convulsions)

Concept Convulsive seizures occurring in
infancy associated with fever (usually
>38 °C)

A clear cause of seizure, such as
central nervous system infection or
metabolic disease, should be excluded

Susceptible 6 months to 6 years

age

Duration Mostly 20 min or less

Seizure Symmetric tonic-clonic seizure

Associated Often at the onset of fever

with fever

Frequency Majority is less than four times a year

EEG Normal

Prognosis Simple type has a good prognosis

In addition, it should be remembered that ana-
phylactic shock and poisoning caused by anes-
thetics and other drugs occur rarely.

In case of convulsions, it is important to
check the vital signs and to secure the airway.
Consider the cause of the convulsions and
respond accordingly. If convulsions persist for a
long time or occur many times in a short time, it
is called “status epilepticus,” which is prone to
hypoxic conditions and requires immediate
treatment.

Physiological abnormalities of muscle tone,
such as cramp in the leg or temporary twitching
of the eyelids, are also called “cramps,” but these
do not require treatment in most cases.

6 Dizziness: Vertigo
Hideo Niwa

There is a wide range of vertigo symptoms.
Some of the terms to describe vertigo represent
dizziness, presyncope, disequilibrium, and
light headedness. The diagnosis of vertigo can
be difficult because patients may not be able to
accurately describe their vertigo symptoms.
However, a detailed interview is important
because vertigo can be diagnosed to some
extent by interviewing the patient. In this sec-
tion, we describe vertigo diseases that dentists
should pay attention to.
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6.1 Benign Paroxysmal Positional

Vertigo

Benign paroxysmal positional vertigo (BPPV) is
the most frequent form of peripheral vertigo and
is more common in patients over 50 years of age
[17]. It is believed that floating otoliths in the
semicircular canal cause vertigo Symptoms.
Vertigo occurs with head movement (turning
over, sitting upright). The onset is sudden and the
duration of vertigo is usually less than 1 min. The
Dix-Hallpike maneuver shows characteristic
downwardly and torsionally beating nystagmus,
and the direction of nystagmus observed in the
supine position is opposite to that observed on
sitting upright. There are no cochlear symptoms
(hearing loss, tinnitus) associated with vertigo,
although nausea and vomiting may occur.
Treatment is mainly medication, but in the case
of otoliths suspended from the semicircular
canal, the Epley method is used to return the oto-
lith to its original location. If nausea and vomit-
ing are severe, anti-dizziness drugs and
antiemetics should be used. The patient may
recover autonomously and wait-and-see approach
may be taken.

6.2  Vestibular Neuritis

Vestibular neuritis is a disorder of peripheral ver-
tigo in which vertigo symptoms occur suddenly,
most commonly in patients in their 30s—50s, with
no difference in gender. It is thought to be caused
by a viral infection of the vestibular nerve and
has been reported to occur after upper respiratory
tract infections [18]. The onset of rotatory vertigo
accompanied by sudden severe nausea and vom-
iting may last for several days. It is a disorder of
the vestibular system without cochlear symp-
toms. Vertigo gradually resolves from a few days
to a few weeks, but a feeling of light headedness
may persist for several months. In most cases, the
lateral semicircular canal is affected, and rotatory
nystagmus toward the healthy side and a ten-
dency to fall to the affected side are observed.
The Dix-Hallpike maneuver does not show any

characteristic nystagmus. Drug therapy consists
of anti-dizziness drugs and antiemetics.
Antianxiety drugs may also be used.

6.3 Meniere’s Disease

Meniere’s disease is characterized by repeated
symptoms of vertigo, hearing loss, and tinnitus.
Meniere’s disease occurs in a wide range of age
groups, from 20 to 60 years old, and tends to be
more common in women. Meniere’s disease is
mainly thought to be endolymphatic hydrops,
which a clear fluid can be found to increase in the
membranous labyrinth of the inner ear.
Treatments focused on sedation of vertigo and
improvement of hearing loss in the paroxysmal
phase. Osmotic diuretics, antivertigo drugs, and
anxiolytic drugs are used, and surgical treatment
such as injection of gentamicin into the middle
ear or endolymphatic sac decompression may be
performed in patients who do not respond to
pharmacotherapy. During the interictal period,
patients should improve their lifestyle to prevent
the onset of seizures. In Europe and the United
States, patients are advised to limit salt, water,
caffeine, and alcohol intake [19].

6.4 Central Vertigo

About a quarter of patients with cerebellar or
brainstem abnormalities complain of vertigo
symptoms [20]. Central vertigo includes cerebral
hemorrhage, cerebral infarction, and vestibular
system tumors, and dizziness and gait ataxia
appear more frequently than vertigo. Vertical
nystagmus appears in central vertigo, and down-
beat nystagmus is associated with cerebellar and
brainstem disorders, while upbeat nystagmus is
associated with medullary lesions. However, it
should be noted that brainstem infarction in the
vertebrobasilar artery region and vestibular nerve
system tumors may cause nystagmus as well as
peripheral vertigo. Central tumors include
auditory nerve tumors, which are schwannomas
derived from the vestibular nerve. The tumor pro-
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gresses slowly, and symptoms such as tinnitus,
hearing loss, and facial nerve palsy appear as the
tumor grows. Surgical treatment should be taken
into consideration and when the tumor is small,
stereotactic radiotherapy (gamma knife) is used.

6.5 Cardiovascular System-

Related Dizziness

Although cardiovascular system-related dizzi-
ness is infrequent, when floating sensation per-
sists for several months, or intermittent or short
dizziness symptoms appear during physical
movement, abnormal blood pressure, orthostatic
hypotension, bradyarrhythmia, and cerebrovas-
cular disease should be considered, and cardio-
vascular system examination is necessary [21].

Eventually if a patient complains of dizziness
or vertigo, it is important to consult a specialist
(otolaryngology or neurology) to improve the
patient’s QOL.

7 Higher Brain Dysfunction
[22, 23]

Kazuhiro Muramatsu

The human brain has three main functions: (1)
motor functions to move limbs and face, (2) per-
ceptual functions to sense sounds, smells, and
touch; and (3) higher brain functions to control
memory, cognition, emotion, and language. In
other words, damage to function (3) results in
higher brain dysfunction.

The brain is responsible for higher functions,
with the cerebrum and thalamus playing a par-
ticularly important role. Brain damage can be
partial (localized) or generalized (diffuse) and
occur in various regions. Depending on the loca-
tion, extent, and severity of the damage, higher
brain dysfunction has qualitatively and quantita-
tively different aspects, including language,
action, recognition, and memory.

In the examination of higher brain functions,
patients are asked to perform various tasks, but

none of the tasks can be performed using only
one psychological process. If an MRI or CT scan
has already been taken, it is practical to use the
images to predict possible symptoms and to focus
on them during the examination. If the patient’s
level of consciousness or attention is impaired, he
or she may not be able to follow many of the
instructions given in the examination of higher
brain dysfunction, and the correct evaluation may
not be possible.

7.1 Aphasia

Aphasia is a loss of language ability due to brain
damage. The aspects of language that are
impaired in aphasia can be roughly divided into
four categories: speech, comprehension, calling,
and recitation.

The center of brain regions related to lan-
guage is thought to be located mainly around
the Sylvian fissure in the left cerebral hemi-
sphere (peri-Sylvian fissure language area). In
the majority of right-handed people, and in
more than 70% of left-handed people, the lan-
guage area is located in the left hemisphere.
The posterior part of the inferior frontal gyrus
is called Broca’s area, and the posterior part of
the superior temporal gyrus is called Wernicke’s
area. Broca’s aphasia is characterized by slurred
speech (nonfluent), word distortion (dysar-
thria), mild comprehension impairment, and
poor recitation. Wernicke’s aphasia is smooth
(fluent) speech, no dysarthria, severe compre-
hension impairment, and poor recitation
(Fig. 4.1).

The terms alexia and agraphia are used to refer
to conditions in which the ability to read and
write is an acquired impairment as a result of
brain injury.

7.2 Apraxia

There are three main types of apraxia: ideomotor
apraxia, ideational apraxia, and limb Kkinetic
apraxia.
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Table 4.8 Tests of ideational apraxia

1. Wave goodbye

2. Come on in

3. Do the soldier’s salute

4. Imitate brushing your teeth as if you were holding a
toothbrush

5. Imitate combing your hair as if you were holding a
comb

6. Imitate locking the door

7. Imitate hitting a nail as if you were holding a
hammer

First of all, it is carried out by verbal command, and

when it is not done well, the examiner shows the act

and makes it imitate

7.2.1 Ideomotor Apraxia

It is an impairment of the ability to perform a
learned intentional action. It occurs in right-
handed people with left hemispheric damage and
affects the left and right upper limbs. The actions
are impaired (Table 4.8).

In the case of ideational apraxia, the patient is
unable to perform the serial manipulation of mul-
tiple objects in daily life. For example, a candle,
a candleholder, and a match are prepared, and a
person is instructed, “Please light the candle
using these items.”

7.2.2 Limb Kinetic Apraxia

Itis a condition in which the performance of actions,
mainly with the hands and fingers, is incomplete,
coarse, or interrupted. Patients have difficulties in
using chopsticks or fastening buttons.

Center
Occipital lobe|

Vision

7.2.3 Oral-Facial Apraxia

Intentional execution of movements using the
muscles of the lower face, tongue, larynx, and
pharynx is impaired. In severe cases, patients are
unable to open their mouths when asked to do so
but can open their mouth in natural situations
such as eating or in reflexes such as yawning.
This symptom is caused by damage to the left
hemisphere.

7.2.4 Dressing Apraxia

It is a symptom of an inability to put on individ-
ual clothes or to put them on in the wrong way. It
occurs in right hemisphere injuries.

7.3 Agnosia

We know what an object is when we see it, and
we know who a person is when we see their face.
We can also hear sounds and spoken words and
understand their source and meaning. These eas-
ily and immediately recognizable abilities can be
impaired despite the fact that we can see and
hear.

7.3.1 Visual Agnosia

It is a cognitive impairment of visually presented
objects, and recognition through other senses
(e.g., touch) is well maintained. Although the
visual acuity and field of vision are sufficient to
recognize the object, the patient is unable to rec-
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ognize the object. It is caused by damage to the
bilateral occipital lobes.

7.3.2 Prosopagnosia

You see a familiar face, and you do not know who
it is. On the other hand, you can recognize some-
one by listening to his or her voice. Not only can
they not say the name of a person they knew
before their illness, but they also cannot tell what
kind of person the person is, such as their
occupation.

7.3.3 Cortical Deafness

It is a condition of deafness caused mainly by
lesions of the bilateral temporal lobes. The patient
is said to be deaf and unresponsive to loud
sounds, whether pure tones, speech sounds, or
environmental sounds.

7.3.4 Tactile Agnosia

Inability to recognize objects by touch, despite
the absence of somatosensory disturbance. It
appears on the hand contralateral to the cerebral
hemispheric lesion (mainly in the parietal lobe).

7.4 Memory Disorder

The inability to remember new things and the dif-
ficulty in recalling old experiences and knowl-
edge are disorders of declarative memory. The
term “declaration” refers to the ability to con-
sciously express memory information regardless
of its verbal nature. Procedural memory is a
memory that can be preserved in clinical amnesic
patients, and it can be preserved in movements,
actions, and behaviors.

8 General Malaise
Toshimi Chiba
8.1 Concept

General malaise is a subjective symptom of
feeling tired or languid. It is synonymous with
easy fatigability and fatigue. Even healthy peo-
ple feel general malaise due to physical or men-
tal overwork, stress, lack of sleep, etc., and it is

called physiological overwork. However, patho-
logical malaise is considered when the patient
does not recover even after rest or when the
workload is not so heavy as to make the patient
feel tired.

8.2 Pathophysiology

Physical fatigue is caused by hypotension,
chronic inflammation, hormone secretion abnor-
malities, low nutrition, electrolyte abnormalities,
and drugs, while mental fatigue is caused by
depression and neurosis.

8.3 Differentiated Diseases

1. Psychoneurotic diseases: neurosis, psychoso-
matic disorders, depression, and schizophre-
nia are considered as mental fatigue.

2. Infectious diseases: General malaise is often
observed in patients with slight fever due to
infectious diseases. In elderly patients, only
malaise may be present without noticing
slight fever. In addition, anorexia may lead to
low nutrition. Bacterial infections such as
endocarditis, tuberculosis, and abscesses, fun-
gal infections, parasitic infections, and viral
infections such as AIDS are common causes.

3. Chronic inflammatory diseases: General mal-
aise may be observed in sarcoidosis and col-
lagen diseases.

4. Neuromuscular diseases: General malaise
may be observed in myasthenia gravis, multi-
ple sclerosis, etc.

5. Endocrine and metabolic diseases: Endocrine
diseases include Addison’s disease, hypothy-
roidism, and anterior hypopituitarism, which
cause hypotension. Diabetes mellitus is a
representative metabolic disease, and vitamin
B, deficiency also causes malaise mainly in
the lower limbs.

6. Drugs: Alcohol, narcotics, organic solvents,
heavy metals, and pesticides may cause gen-
eral malaise.

7. Water-electrolyte imbalance: Hyponatremia
associated with vomiting and diarrhea, and
other symptoms such as hypopotassemia,
hyperpotassemia, hypocalcemia, hypercalce-
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mia, hypophosphatemia, and hypermagnese-
mia may cause general malaise.
8. Chronic diseases of each organ

(a) Hematologic diseases: Persistent malaise
may be observed in iron-deficiency ane-
mia. Pallor of the skin and mucous mem-
branes may occur.

(b) Respiratory disease: Respiratory tract
infection may cause general malaise with
cough and sputum.

(c) Cardiac disease: Heart failure, valvular
heart disease, arrhythmia, etc. may cause
general malaise, accompanied by heart
murmur and hypertension.

(d) Gastrointestinal diseases: Anemia due to
peptic ulcer or chronic gastritis may cause
general malaise.

(e) Liver disease: General malaise and jaun-
dice may be observed due to liver
dysfunction.

(f) Renal disease: Edema and hypoprotein-
emia may be accompanied by general
malaise.

9. Malignancy: General malaise due to latent
malignancy may occur.

8.4 Diagnosis and Examination
On physical examination, fever is suspicious for
infection, yellowing of the ocular conjunctiva for
liver disease, edema for renal disease, eyelid con-
junctiva for anemia, and protruding eyeballs and
the presence of a neck mass for thyroid disease.
In screening tests, positive urine protein indi-
cates renal disease, and positive urine sugar indi-
cates diabetes mellitus. In blood tests, decreased
hemoglobin (Hb) concentration is considered to
be anemia; abnormal of white blood counts
(WBC) or leukocyte fraction indicates leukemia.
In blood biochemistry tests, elevated CRP is sus-
pected to be infectious disease, and elevated AST
(aspartate transaminase) and ALT (alanine trans-
aminase) indicate liver disease. BUN (blood urea
nitrogen) and creatinine (Cr) are useful in screen-
ing for renal disease, serum Na, K, and Cl for
electrolyte abnormalities and T3, T4, and TSH
for thyroid disease. Chest radiography should be

performed when cardiac or pulmonary disease is
suspected, and electrocardiogram should be per-
formed when cardiac disease is suspected.
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1 Dehydration
Yoshiharu Yajima

1.1 Introduction

Dehydration is caused by the loss of body fluid
either external environment or internal biophysio-
logical factors. Because the amount of body fluid
volume depends on the balance between extracel-
lular water and serum sodium concentration, dehy-
dration is classified according to serum sodium
concentration. Severe dehydration can lead to life-
threatening conditions. Moreover, inappropriate
treatment can elicit serious complications.
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1.2 Symptoms

Typical symptoms appeared in dehydration sta-
tus, such as dry mouth, weakness, lightheaded-
ness, indifference, anorexia, nausea and vomiting,
headache, dizziness, hypotension, convulsion
(seizure), somnolence, coma, etc.

1.3 Physical Findings to Be Confirmed

Basic vital signs informations such as body tem-
perature, blood pressure, pulse rate, frequency of
respiration, and level of consciousness would be
confirmed as soon as possible. Also skin condi-
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tion or turgor and local moisture level in the
tongue, oral mucosa, and axilla, and enophthal-
mos can reflect the severity of dehydration.

1.4 Causes

1.4.1 Poor Intake of Water and Salt

Oral diseases, anorexia and malnutrition due to
gastrointestinal diseases, intake difficulties due
to living and working environment, cranial nerve
diseases with oral intake difficulties, some eating
disorders, and malabsorption due to gastrointesti-
nal edema caused by hypoproteinemia.

1.4.2 Loss of Water and Salt

1. Loss from urine: osmotic diuresis due to dis-
ease, salt-losing nephropathy, and diuretic use

2. Loss from the gastrointestinal tract: Leakage
into the interstitium due to vomiting, diarrhea,
intestinal obstruction, or peritonitis

3. Loss from the skin: Leakage into the intersti-
tium due to sweating by exercise, work, high
temperature environment, or burns

1.5 Disease Classification

1.5.1 Hypertonic Dehydration

A state in which the serum Na concentration is
high. Both extracellular and intracellular fluid are
decreased. Water is lost, and intracellular dehy-
dration increases, resulting in a strong complaint
of thirst. It is seen in children and elderly patients
with high fever.

1.5.2 Isotonic Dehydration

A state in which the serum sodium concentration
is maintained. Extracellular fluid is decreased,
but intracellular fluid is maintained. It is seen in
large amounts of diarrhea, vomiting, and burns.

1.5.3 Hypotonic Dehydration

A state in which the serum sodium concentration
is low. The extracellular fluid is decreased, but
the intracellular fluid is maintained. Peripheral
circulatory insufficiency is likely to occur
because salts are lost in larger amounts. Although

infrequent, it is seen in adrenal insufficiency, salt-
losing nephropathy, and inappropriate correction
of dehydration.

1.6 Dehydration in Children

In childhood, the balance of the body is main-
tained with a high level of extracellular fluid, but
the kidney concentrating ability is immature and
the body is small, so there is little extracellular
fluid in reserve. Therefore, the loss of water and
salt can easily lead to dehydration. When dehy-
dration is evident, it is important to consider the
possibility that the patient may already be
severely dehydrated. In addition, the patient may
not be able to report his or her symptoms appro-
priately; sufficient consideration is required.

1.7 Dehydration in Elderly

Elderly patients are often receiving medications
for underlying diseases. For example, concomi-
tant use of diuretics, laxatives, and some diabetic
agents may predispose them to dehydration due
to polyuria and diarrhea. The elderly have a rela-
tively low extracellular fluid volume and, as in
children, can easily become dehydrated due to
changes in physical condition. Dehydration and
heat stroke can easily occur in elderly patients
with reduced ability to adapt to the environment,
especially if they have poor appetite and diffi-
culty in fluid and salt intake.

1.8 Heat Attach and Dehydration

Heat attach is a general term for conditions
caused by impaired body adaptation to hot envi-
ronments; dehydration in hot environments is
particularly referred to as heat attach. High tem-
perature, high humidity, strong solar and radiant
heat, and light or no wind under high temperature
conditions all interfere with the body’s ability to
dissipate heat. Heat attach develops when the bal-
ance between heat production and dissipation in
the body is disturbed due to these environmental
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factors, and the body temperature rises signifi-
cantly. The heat release response to adapt to the
environment is controlled by the sweating
response and skin blood flow response, which are
controlled by the heat regulatory center; it
depends on the individual’s ability to regulate
body temperature, the presence or absence of
underlying illness, and even the physical condi-
tion. Therefore, even healthy subjects are at risk
of severe hypertonic or hypotonic dehydration
when heat dissipation is not appropriate due to
poor physical condition in a hot environment.
According to a survey of heat attach in Japan,
electrolyte abnormalities were observed in about
6% of emergency cases [1]. Hypertonic dehydra-
tion and hypotonic dehydration are also observed
in a low frequency, so it is important to take
appropriate treatments at an early stage. In par-
ticular, events related to dental care, such as sleep
deprivation induced by dental pain, decreased
fluid intake due to oral diseases, and malnutri-
tion, can be assumed. In order to provide safe
treatment, it is important to consider environ-
mental factors, the physical condition of each
patient, and the ability to regulate body tempera-
ture and to provide appropriate guidance to pre-
vent dehydration before and after treatment.

2 Hypoglycemia
Keiko Naruse
2.1

Conditions in Which
the Symptom Appears

Hypoglycemia is defined as autonomic and cen-
tral nervous system symptoms associated with
low blood glucose levels. Clinical symptoms usu-
ally occur when the blood glucose level falls
below 60 mg/dL, but the level of blood glucose
that leads to the appearance of symptoms may
vary depending on the underlying disease or con-
dition of the patient.

Glucose is the most important substance in
energy production, which is taken up by cells to
produce ATP through the glycolytic system and
TCA (tricarboxylic acid) cycle. In particular, the

brain depends on glucose for most of the energy
production under physiological conditions, and a
decrease in blood glucose is a crisis on the basis of
life support. Insulin is the only hormone that low-
ers blood glucose in the human body. On the other
hand, there are several hormones that increase
blood glucose (counter regulatory hormones) such
as glucagon, catecholamine, glucocorticoids, and
growth hormone. In healthy subjects, insulin
secretion is first suppressed in response to a
decrease in blood glucose, followed by an increase
in secretion of counter regulatory hormones,
which increases blood glucose by increasing gly-
cogenolysis and gluconeogenesis in the liver
(Fig. 5.1). Under normal conditions, hypoglyce-
mia is usually avoided by this function.

Diabetes patients taking insulin or oral hypo-
glycemic agents may experience hypoglycemia
due to failure of this regulation. In addition to
insulin, sulfonylureas (SU) and fast-acting insu-
lin secretagogues (glinides) are diabetic drugs
that are likely to cause hypoglycemia.

2.2 Symptoms

Autonomic nerve symptoms usually appear as
subjective symptoms when the blood glucose
level is below 60 mg/dL, but the blood glucose
threshold at which subjective symptoms appear
varies from patient to patient. Catecholamine
secretion by hypoglycemic stimuli induces
tremor, tachycardia (palpitations), and anxiety,
while acetylcholine secretion from sympathetic
preganglionic neurons induces hunger and sweat-
ing (cold sweats). In spite of the secretion of
counter regulatory hormones, if blood glucose
decreases further, glucose deficiency in neurons
causes a variety of central nervous system symp-
toms, such as malaise, drowsiness, dizziness,
diplopia, headache, cognitive decline, and abnor-
mal behavior, eventually leading to life-
threatening conditions such as convulsions
(seizures) and coma (Fig. 5.1). In diabetic patients
with severe autonomic neuropathy, or when
blood glucose levels fall slowly, central nervous
system symptoms may appear without autonomic
symptoms.
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23 Differential Diagnosis

The most common cause of hypoglycemia is
drug-induced hypoglycemia in diabetic patients,
and the use of antidiabetic agents should be con-
firmed. If drug-induced hypoglycemia is ruled
out, differential diagnosis is proceeded by simul-
taneous measurement of serum insulin and
C-peptide during hypoglycemia.

2.3.1 Drug-Induced Hypoglycemia
During Treatment of Diabetes
Mellitus

Hypoglycemia is more likely to occur in diabetic
patients undergoing treatment with insulin or
insulin secretagogues (sulfonylurea and glinide)
when the amount of food intake is reduced or
when excessive exercise is involved. In particu-
lar, elderly diabetic patients with impaired renal
function, decreased metabolism, and/or excretion
of drugs should be carefully monitored for
hypoglycemia.

2.3.2 Insulinoma

It is a type of pancreatic endocrine tumor in
which pancreatic beta cells are tumorized.
Insulinoma autonomously oversecretes insulin,
resulting in hypoglycemia. Some tumors are
associated with multiple endocrine neoplasia
type 1. Although most of the tumors are benign,
less than 10% of them are malignant.

2.3.3 Insulin Autoimmune Syndrome
and Insulin Receptor
Dysregulation

Insulin autoimmune syndrome is a condition in
which insulin autoantibodies are produced in the

1~

absence of prior insulin therapy. Hypoglycemia
is likely to occur when insulin and autoantibodies
dissociate. In type B insulin resistance syndrome,
autoantibodies against the insulin receptor are
produced in an acquired state.

2.3.4 Hypoglycemia Associated

with Endocrine Disorders
In adrenocortical insufficiency and anterior hypo-
pituitarism (ACTH deficiency), hypoglycemia
may result from reduced hepatic gluconeogenesis
due to inadequate cortisol secretion.

2.3.5 Postgastrectomy Syndrome

After gastrectomy (especially when the pylorus
is removed), food reaches the small intestine
quickly and causes a rapid increase in blood glu-
cose, resulting in a time lag between the insulin
secretory response and hypoglycemia 2—3 h after
eating (late dumping syndrome).

3 Anemia
Kimihiro Matsumoto

The supply of oxygen to systemic tissues in
response to their oxygen demand is achieved by
the transport of mature erythrocytes produced by
the hematopoietic system to each organ and tissue
and by the dissociation of oxygen at peripheral
hypoxic sites due to the unique properties of
hemoglobin. Anemia as a symptom is defined as a
decrease in the number of red blood cells or hemo-
globin concentration that can cause tissue hypoxia,
in contrast to the commonly used “anemia” such
as dizziness, lightheadedness, and transient loss of
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consciousness. A hemoglobin concentration of
less than 13.0 g/dL in adult males, less than 12.0 g/
dL in adult females and children, and less than
11.0 g/dL in the elderly and pregnant women,
according to the World Health Organization
(WHO) criteria, is widely used.

3.1 Conditions in Which
the Symptom Appears
3.1.1 Iron Deficiency Anemia: IDA

About one-third of women of reproductive age
have ferritin deficiency due to menstruation,
while gastric ulcer, hemorrhoids, and malignant
tumors of the gastrointestinal tract such as gastric
and colorectal cancer are the main causes of
IDA. Chronic hemorrhage causes iron loss,
resulting in low iron stores and low ferritin levels
in the body. The mean corpuscular volume
(MCYV) of red blood cells is low.

3.1.2 Anemia of Chronic
Disease: ACD

It refers to microcytic anemia caused by impaired
iron utilization associated with chronic inflam-
mation such as rheumatoid arthritis, tuberculosis,
and bedsore infection, for which iron therapy is
ineffective. Recently, the hepcidin-mediated
pathogenesis of this disease has been clarified.

3.1.3 Hereditary Anemia

Hemolysis due to hereditary quantitative and/or
qualitative hemoglobin abnormalities, which
leads to microcytic anemia.

3.1.4 Megaloblastic Anemia

It is caused by atrophic gastritis, loss of vitamin
B,, after several years of gastrectomy, or folate
deficiency due to vegetarianism, ileocecal
lesions, or folate metabolism antagonists such as
methotrexate. It is often complicated by pancyto-
penia and/or neuropathy.

3.1.5 Hemolytic Anemia

This anemia is caused by severe valvular heart
disease, march, or DIC (disseminated intravascu-
lar coagulation) and TTP (thrombotic thrombocy-

topenic purpura) which is from intravascular
mechanical hemolysis when passing through nar-
rower intravalvular spaces or microvascular
thrombi. In addition, autoimmune hemolytic ane-
mia (AIHA) due to production of red cell autoan-
tibodies or extravascular hemolysis due to
allogeneic antibody reaction after blood transfu-
sion (in the spleen) is also prevalent. It is increased
indirect bilirubin, LDH (lactate dehydrogenase),
and reticulocytes. In intravascular hemolysis, free
hemoglobin causes hypertension, renal dysfunc-
tion, and a marked decrease in haptoglobin.

3.1.6 Renal Anemia

Erythropoietin, an erythropoietic hormone
secreted by the kidneys, is markedly reduced in
patients with chronic renal failure. Erythropoiesis-
stimulating agents (ESAs) are effective.

3.1.7 Aplastic Anemia: AA

It is caused by autoimmune hematopoietic stem
cell damage caused by T cells. In addition to
immunosuppressive therapy (IST), the efficacy
of thrombopoietin (TPO) derivatives has recently
been demonstrated.

3.1.8 Myelodysplastic Syndrome
(MDS)

It was refractory to iron and was called refractory
anemia. Recently, epigenomic mutations in
hematopoietic stem cells have been identified. In
addition, blood transfusion therapy is indicated
for low-risk type, which defines without increased
blasts. Concomitant use of blood transfusion
therapy and azacitidine, a hypomethylating agent
(HMA), or bone marrow transplantation are indi-
cated for the high-risk form, which progresses to
leukemia (acute myelogenous leukemia) in a rel-
atively short time.

3.1.9 Hematopoietic Tumor
Hematopoietic failure is caused by loss of normal
hematopoiesis due to leukemia and myeloma,
which are tumors that have infiltrated the bone
marrow. A decrease in platelets and leukocytes,
which have a short half-life, is followed by a
delayed decrease in erythrocytes, which have a
long half-life.
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Decrease P i 3 Microcytic ISTS, TPOS derivatives, blood
urpura and other complications in ACD' q 2 ,
@rurp o Mil . Bone marrow examination transfusion, and bone marrow
o’ ld macrocytic megakaryocytopenia transplantation, protein
anabolic hormone
o - Plasma exchange
Vitamin B, and folc acid supplementation
@ Megaloblastic Marked § 2 #
Marked HMAS, blood transfusion, bone marrow
@vps? wansplantation
Anemia
(I ow Hb) — |Platelet count, —» @Hereditary Microcytic Fanmily history. Blood transfusion/iron removal, etc.
@renal Normocytic Markedly decreased reticulocyte, increased Cr ESA™
Normal o —— Normocytic Marked decrease in reiculocyte ST, blood transfusion
.H o Mild macrocytic Increased reticulocyte +/- Jaundice Bl e
lemorrhagic Il i
gl Mild macrocytic Increased reticulocyte, increased LDH Blood transfusion, steroids
@Hemolytic Mild macrocytic Peripheral blood and bone marrow haematopoiesis HMA®, blood transfusion, bone
@os? Mild macrocytic Increased by LDH marrow transplantation
Normocytic Peripheral blood and bone marrow blasts ENE T e ———
@ Vegaloblastic anemia . "
Blood transfusion, anticancer agent
@ Hematopoietic tumor
. @A Microcytic Iron and fenitin decreased significantly T T T
ncrease '
Oy Microcytic Elevated CRP Blood transfusion, antinflammatory therapy

1 immune thrombocytopenic purpura: ITP, 2 intravenous immunoglobulin replacement: IVIG,
3 anemia of chronic disease: ACD, 4 aplastic anemia: AA, 5 immunosuppressive therapy: IST,
6 thrombopoietin: TPO, 7 thrombotic thrombocytopenic purpura: TTP, 8 myelodysplastic
syndrome: MDS, 9 hypomethylating agents: HMA, 10 erythropoiesis stimulating agents: ESA,

11 iron deficiency anemia: IDA

*MCV: Mean red blood cell volume (fl)

Microcytic: 80 or less, Normocytic: 81-99, Macrocytic: 100 or more

Fig. 5.2 Differentiation and treatment of anemia

3.2 Differential Diagnosis

(Fig. 5.2)

In order to differentiate the above anemia conditions,
among the erythrocyte indices calculated by the
combination of erythrocyte count, hemoglobin, and
hematocrit, MCV indicating the size of erythrocytes
and reticulocyte count, an indicator of hematopoie-
sis WBC (white blood cells), PLT (platelet count),
LDH, CRP (C-reactive protein), renal function, bili-
rubin levels, etc. are used for differentiation. Various
confirmatory tests are performed to confirm the
diagnosis, and specific treatment is given.

4 Bleeding Tendency
Masahiro Ieko

Conditions in Which
the Symptom Appears

4.1

Hemorrhagic tendency is a general term for sub-
cutaneous hemorrhage or organ hemorrhage

without a clear trigger such as trauma or a situa-
tion in which normal hemostasis is not achieved
[2]. Bleeding symptoms include (1) subcutane-
ous hemorrhage such as petechial hemorrhage,
(2) mucosal hemorrhage such as nasal hemor-
rhage, (3) organ and intra-articular hemorrhage,
and (4) hematoma formation and hemostasis dif-
ficulties [2]. The pathogenesis of bleeding ten-
dency can often be inferred from clinical
symptoms, and even small bleeding spots should
not be overlooked.

The mechanism of bleeding tendency is rec-
ognized when some or more of the normal hemo-
static mechanisms are disturbed. These include
(1) abnormalities in platelets (number or func-
tion), (2) abnormalities in coagulation factors,
(3) abnormalities in the vessel wall or capillar-
ies, and (4) abnormalities in the fibrinolytic sys-
tem [2]. The patient’s medical history should
also be noted. Hepatic disorders may lead to
thrombocytopenia and decreased coagulation
factors, and cerebrovascular disorders may be
due to antiplatelet medication. Major hemor-
rhagic disorders are listed in Table 5.1 [2].
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Table 5.1 Symptoms of bleeding tendency and represen-
tative diseases

Thrombocytopenia: petechial hemorrhage and
subcutaneous and mucosal hemorrhage are the
main symptoms

Idiopathic thrombocytopenic purpura (ITP)

Thrombotic thrombocytopenic purpura (TTP)

Other thrombocytopenia (pancytopenia, leukemia)
Abnormal platelet function: subcutaneous and
mucosal bleeding are the main symptoms

Glanzmann’s thrombasthenia

Bernard-Soulier syndrome

Other platelet dysfunctions (platelet release disorder,

essential thrombocythemia)
Blood coagulation disorders: visceral bleeding and
hematoma formation are the main symptoms
(subcutaneous and mucosal bleeding and difficulty
in stopping bleeding are the main symptoms in von
Willebrand disease)

Hemophilia

von Willebrand disease

Other coagulation factor abnormalities (hepatic

disorder, afibrinogenemia, factor XIII deficiency)
Vascular wall and capillary abnormalities:
subcutaneous bleeding is the main symptom

Hereditary hemorrhagic telangiectasia (Osler

disease)

IgA vasculitis (Henoch-Schonlein purpura)

Other vascular wall and capillary abnormalities

(purpura simplex, senile purpura, scurvy, Cushing's

syndrome)
Abnormalities of the fibrinolytic system: various
bleeding symptoms

a,-Plasmin inhibitor deficiency

Disseminated intravascular coagulation (DIC)

4.2 Hemorrhagic Diseases
Differentiated by Symptoms
4.2.1 Hemorrhagic Tendency, Mainly

Subcutaneous and Mucosal

Bleeding
Purpura is a general term for subcutaneous and
submucosal hemorrhage, which is divided into
(1) petechiae (1-5 mm in diameter), (2) ecchy-
mosis (within 1 cm in diameter), and (3) suggilla-
tion (relatively large subcutaneous hemorrhage)
according to size [3]. It is important to differenti-
ate subcutaneous hemorrhage from erythema and
telangiectasia. If the reddish purple color does
not disappear when a transparent glass plate is
pressed, it is considered to be subcutaneous hem-

orrhage [2], whereas if it disappears, it is consid-
ered to be erythema, telangiectasia, and
pigmentation.

Purpura is often due to platelet abnormalities
or abnormalities of the vascular wall or capillar-
ies, and idiopathic thrombocytopenic purpura
(ITP), von Willebrand disease, or thrombasthenia
should be considered. If there are abnormalities
in the number of red or white blood cells, aplastic
anemia should be suspected, and if there are
abnormalities in the morphology of white blood
cells or enlarged lymph nodes, acute leukemia
should be suspected. If there is renal dysfunction,
abdominal pain, or arthralgia, consider IgA vas-
culitis (Henoch-Schonlein purpura), and if there
is joint swelling or joint changes, consider throm-
bocytopenia associated with autoimmune dis-
ease. If telangiectasias are present, consider
hepatic disorders such as cirrhosis and Osler dis-
ease. Thrombotic thrombocytopenic purpura
(TTP) associated with renal or psychiatric disor-
ders is not associated with severe hemorrhage
symptoms. Although extremely rare, autoim-
mune hemorrhagic disease caused by autoanti-
bodies against coagulation factors, such as
acquired hemophilia A caused by coagulation
factor VIII autoantibodies, should also be
considered.

Senile purpura is characterized by well-
defined planar subcutaneous hemorrhagic spots
on the extensor side of the forearms and the dor-
sal surfaces of the hands, and simple purpura,
which is more common in young women, is char-
acterized by round, pale purpura, but no strong
bleeding tendency.

4.2.2 Hemorrhagic Tendency Mainly
Due to Organ Bleeding
and Difficulty in Stopping
Bleeding
Organ hemorrhage includes (1) intracranial hem-
orrhage (cerebral hemorrhage, epidural hema-
toma, etc.), (2) gastrointestinal hemorrhage
(gastric hemorrhage, intestinal hemorrhage, etc.),
(3) urinary hemorrhage (renal hemorrhage, blad-
der hemorrhage, etc.), (4) respiratory hemorrhage
(pharyngeal hemorrhage, bronchial hemorrhage,
etc.), and (5) others (intra-articular hemorrhage,
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ocular hemorrhage, etc.). In case of organ bleed-
ing or hematoma formation, abnormalities in
coagulation factors should be considered first,
followed by abnormalities in fibrinolytic activity
(ap-plasmin inhibitor (PI) deficiency or dissemi-
nated intravascular coagulation (DIC).

Hemophilia (congenital coagulation factor
VIII or IX deficiency) is often associated with
intramuscular or intra-articular  bleeding.
Congenital coagulation factor XIII deficiency is
considered for bleeding tendency from the neo-
natal period to early infancy, and hemophilia is
considered after infancy. Alpha,-PI deficiency is
associated with posterior bleeding (rebleeding
from the hemostatic site). Difficulty in hemosta-
sis during surgery can be caused by any bleeding
mechanism, and von Willebrand disease is the
most frequent cause of hemostasis during tooth
extraction. Gastrointestinal hemorrhage and
postoperative hematoma are also observed in
liver diseases due to thrombocytopenia and
decreased coagulation factors. Organ hemor-
rhage, hematoma formation, and purpura associ-
ated with solid cancer and sepsis are considered
to be DIC.

5 Rash/Eruption [4-6]
Yoshihiro Matsukawa, Natsumi Ikumi

We can visually obtain medical information
(visual examination) at a first visit of patients.

In other words, valuable information can be
obtained from the skin at the beginning of medi-
cal examination, and this alone could establish a
differential diagnosis.

A rash is a change on the skin, and an appro-
priate evaluation with palpation and visual exam-
ination is fundamental in dermatologic
treatment.

Rashes are classified according to the mecha-
nism of occurrence into (1) primary eruptions
(eruptions on the healthy skin) (Fig. 5.3a) and (2)
secondary eruptions (eruptions sequel to other
eruptions). In addition, there is (3) a rash associ-
ated with specific skin lesions, and these three
types cover almost all rashes (Fig. 5.3b, c).

Table 5.2 shows the classification of rashes
and brief explanations.

Apart from these rashes, a rash associated
with a specific disease is called a specific rash

Fig. 5.3 Diseases recognized in dental disease. (a) Oral leukoplakia (primary eruption). (b) Pemphigoid (specific skin
rash). (¢) Bullous pemphigoid (primary eruption + specific skin rash)
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Table 5.2 Classification of rash

2. Secondary
1. Primary eruption eruption 3. Specific
(Notes 1 and 2) (Note 3) rash
Macule Excoriation  Erythrodermal
Erythema Erosion# Melanosis
Purpura? Ulcer" Livedo*
Pigmented macule® Scar Poikiloderma
Leukoderma Fissure Lichen'
Telangiectasia Lichenification
Papule® Callus'! Papilloma
Nodule? Atrophy Condyloma
Tumor® Scale Plaque™
Bulla vesicle Crust Acne”
Pustule Abscess Comedo"
Cyst (Note 3) The Sycosis"
Wheal" first five Herpes
(Note 1) A rash that rashes show  Pemphigus®

does not rise from the  skin defects ~ Impetigo
skin is called a macule, Pityriasis
whereas other primary Xerosis
eruptions do rise from Ichthyosis
the skin. Sclerosis
(Note 2) Erythema Aphthar
fades with pressure, but Leukoplakia

purpura does not fade
because it is
hemorrhage. Erythema
and purpura can be
distinguished by glass
compression (glass
compression method).

Explanation of *? in the table

* Caused by hemorrhage

® Melanin, hemosiderin, etc.

¢ Less than 10 mm in diameter

410-30 mm in diameter

¢ More than 30 mm in diameter

f Disappearance within 24 h

¢ Defects involving the basal layer of the epidermis

" Defects involving the dermis and subcutaneous tissue

i Localized proliferation and thickening of the epidermal
keratin (corn)

I More than 80% of the body is erythematous and desqua-
mated (exfoliative dermatitis)

k Livedo reticularis

! Clustered papules that persist and do not change into
other eruptions

™ Raised lesions 20-30 mm in diameter (e.g., Xerosis)

" Lesions of hair follicles

° Autoimmune disease presenting as bullae

P Erosion/ulcer with round halation

and is important in the diagnosis of infectious
diseases and rheumatic diseases (Table 5.3).

To understand rash is useful not only in the
diagnosis of skin lesions but also in the compre-
hensive treatment of systemic diseases.

Table 5.3 Examples of specific rashes

Koplik spot — Measles or rubella

Rosacea (Rose — Syphilis

rash)

Heliotrope rash ~ — Dermatomyositis

Malar rash — Systemic lupus erythematosus:
(butterfly rash) SLE

Discoid rash — SLE

Salmon-colored  — Adult-onset still disease: AOS

rash

Erythema — Sjogren’s syndrome, Lyme
annulare disease, rheumatic fever, etc.
6 Inspection/Palpation/

Percussion/Auscultation
Toshimi Chiba
6.1

How to Proceed
with the Examination

As soon as the patient enters the examination
room, pay attention to the patient’s gait, facial
expression, and movements, and begin the exam-
ination. The same attention should be paid to
facial features, facial expressions, and conversa-
tion when obtaining information about the
patient’s medical history during the medical
interview.

1. Physical examination: To confirm vital signs,
respiratory rate, blood pressure, pulse rate,
and body temperature should be checked. It is
important to check the head and neck, chest,
abdomen, extremities, and neurological find-
ings to ascertain the general condition of the
patient and to detect negative findings (no
abnormal findings) as well as positive
findings.

2. Present status: These are the objective find-
ings and physical findings obtained from
inspection, palpation, percussion, ausculta-
tion, and neurological examination. The med-
ical record should be accurate, detailed, and to
the point. It should be written in such a way
that the patient’s condition can be ascertained
by reviewing the medical record.

3. Inspection: A method of medical examination
in which findings are obtained by observing
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the external appearance of the patient.
Compare the left and right to observe the
movements of the trunk and limbs and skin
abnormalities. The extent and size of abnor-
mal findings should be noted.

4. Palpation: A method of medical examination
by touching parts of the body with the hands
and fingers. It is mainly useful for the exami-
nation of the abdomen, and in the head and
neck region, it is also useful for determining
the character of masses such as enlarged
lymph nodes and thyroid glands.

5. Percussion: The size and position of internal
organs and the presence or absence of patho-
logical conditions are determined from the
character of the sound produced by tapping
the body surface with the fingers and the
echoes transmitted to the fingers. Tympanic
sound is a high-pitched, reverberant sound
and is found in pneumothorax with a large air
content and emphysema. It is also useful for
percussion of the stomach bubble and dilated
intestine due to intestinal obstruction.

6. Auscultation: It is useful for diagnosis of
lesions in especially lungs, heart, abdominal
organs, and blood vessels; there are two types
of stethoscopes: the membrane type for listen-
ing to high tone sounds and the bell type for
listening to low tone sounds.

Based on the information obtained during
the above physical examination, reconfirm the
problems and points to be noted. List the dif-
ferential diagnosis by considering expected
diagnosis.

6.2 Head and Neck Examination
6.2.1 Skin and Nail Examination

The skin is the largest organ in the body and can
often be examined by visual inspection of the
exposed skin. Changes in the skin and nails
reflect the status of the disease, with cyanosis
suggestive of cardiac or pulmonary disease, jaun-

dice suggestive of liver disease, and hyperpig-
mentation suggestive of hormonal secretion
abnormalities such as Addison’s disease or hemo-
chromatosis due to hemosiderin deposition. The
dorsum of the hands is a predominant region of
basal cell carcinoma and keratosis, as well as
findings in the ala of the nose, orbital region, and
auricle. Malignant melanoma often presents with
dark black pigmentation with induration.
Petechiae or ecchymosis suggests hematologic
disease or cachexia.

In addition, edema is seen systemically in
cardiac disease, renal disease, liver cirrhosis,
malnutrition, severe anemia, and endocrine dis-
ease, and angioneurotic edema (Quincke’s
edema) may appear transiently on the face and
extremities due to increased vascular permeabil-
ity. Turgor reduction is observed in dehydration.
The rash may be a skin symptom of a systemic
disease; butterfly rash is an erythematous rash
that appears as a butterfly spreading its wings
over the nose and cheeks, which systemic lupus
erythematosus or dermatomyositis is observed.
Erythema nodosum is found mainly on the
lower legs and forearms and is associated with
hemolytic streptococcal infection, Behcet’s dis-
ease, ulcerative colitis, and Crohn’s disease.
Heliotrope erythema is a characteristic of der-
matomyositis with purplish-red erythema and
swelling of the upper eyelids. Palmar erythema
is a reddish lesion on the thenar eminence, the
hypothenar eminence, and the proximal of the
fingers and is seen in chronic liver dysfunction
such as cirrhosis. Other characteristic eruptions
include Raynaud’s phenomenon, which causes
inadequate peripheral blood circulation in the
extremities when exposed to cold, and spider
angioma of the face and anterior chest seen in
liver cirrhosis.

Changes in fingernails are often seen due to
chronic diseases, such as cardiopulmonary dis-
ease in the case of clubbed finger, liver cirrhosis
in the case of white changes, and linear nail hem-
orrhage in the case of infective endocarditis.
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6.2.2 Head Examination

1. Inspection: The size, symmetry, and presence
of skin lesions should be observed. Hair
removal varies widely among individuals; pay
attention to localized or age-inappropriate
hair removal.

2. Palpation: Check for tenderness of the scalp.

6.2.3 Facial Examination

After observing the entire face, the eyes, nose,
ears, and mouth should be examined in this order.
Inspection of the face is the mainstay of the
examination. The morphology and asymmetry of
the face suggest various syndromes and patho-
logical abnormalities. The facial expressions
include anguish-like face, febrile face,
abnegation-like face, masked face, Hippocratic
face, moon face, myxedema-like face, and acro-
megaly face. Cushing’s syndrome of moon face
and hemiplegia of the face in Bell’s palsy are
observed, and in acromegaly, the forehead, espe-
cially the brow arch, cheekbones, and mandible
are prominent, and the skin is dry and rough.

6.2.4 Eye Examination

The eyes can be an indicator of systemic disease
and should be examined carefully. If the patients
wear glasses, remove them before examining the
head and neck. Bilateral ocular proptosis is seen
in hyperthyroidism, and unilateral ocular propto-
sis is seen in orbital inflammation, tumors, cyst,
and vascular lesions and often in paranasal inflam-
mation. Ptosis is caused by partial myopathy or
oculomotor paralysis. Palpebral xanthoma is
associated with dyslipidemia, yellow coloring of
the bulbar conjunctiva suggests liver disease, and
redness suggests allergy or dry eye. The palpebral
conjunctiva becomes pale and less red in anemia,
and hyperemia of the palpebral conjunctiva and
bulbar conjunctiva is seen in inflammation.

6.2.5 Ear Examination
The position, size, and shape of the auricle should
be examined. The auricular and surrounding skin

should be examined for the presence of pigmen-
tation and precancerous lesions. In patients with
gout, gouty nodes are suspected to be associated
with atherosclerosis of the ear lobe crease.

6.2.6 Nasal Examination

The shape of the nose and the skin should be
observed. In patients with liver cirrhosis and
heavy drinkers of alcohol, dilatation of small
veins at the nasal apex is observed.

6.2.7 Examination of the Lips

Examine the shape and coloration. The cleft lip
should be examined for congenital diseases, and
swelling and thickening should be seen in acro-
megaly, nephrotic syndrome, etc. Pallor should
be seen in anemia, and dark red should be seen in
polycythemia, and check for cyanosis of the lip.

6.2.8 Neck Examination

1. Inspection: Examine the neck for swelling
and asymmetry. The trachea and thyroid carti-
lage should be positioned in the midline. If
there is goiter, the neck appears swollen. The
sternocleidomastoid muscle should be
checked for left-right difference, contour, red-
ness, and swelling.

2. Palpation: The lymph nodes, thyroid gland,
and salivary glands should be palpated. The
position of the thyroid cartilage, cricoid carti-
lage, and sternocleidomastoid muscle should
also be confirmed. It is common to palpate
with the second to fourth finger pulp, and the
findings are evaluated by checking the site,
number, size, shape, hardness, surface irregu-
larity, and presence or absence of tenderness,
mobility, pulsation, and conglomerate.

Palpation of the bilateral thyroid glands is
useful in detecting enlarged thyroid glands,
nodules, and infection. In addition, lymphade-
nopathy is also useful for diagnosing malig-
nant tumors; the left supraclavicular lymph
node, called the Virchow’s node, is swollen
due to metastasis of abdominal malignant
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tumor, often metastasis of gastric cancer.
Supraclavicular nodes may become swollen
due to metastasis of malignant tumors from
the breast, lung, etc. Malignant lymphoma,
lymphocytic leukemia, lymph node tubercu-
losis, and infectious mononucleosis caused by
Epstein-Barr virus (EBV) may also cause
lymphadenopathy of the neck.

3. Auscultation: If there is swelling of thyroid,
check for a vascular murmur.

7 Interpretation of Chest
Radiograph

Ryoichi Tanaka

7.1 Introduction

The chest radiograph is a basic examination with
a lot of information. Therefore, obtaining an
accurate finding is difficult without a thorough
knowledge of the composition of the chest radio-
graph. In this article, we describe the basics of
reading plain chest radiographs and their use.

Basics of Plain Chest
Radiographs

7.2

“Plain” is the basic imaging method without con-
trast media such as barium (conventionally used
to confirm atrial dilatation and to identify esoph-
ageal hiatal hernia).

The first thing to do when interpreting an
image is to be aware of its orientation and posi-
tion. There are three basic orientations such as
“frontal,” “lateral,” or “oblique.” Also there are
three basic positions such as “upright,” “sitting,”
or “lying.” In “lying” position, “supine,” “prone,”
and “lateral decubitus” are included. It is impor-
tant to properly select the orientation of the image
according to the patient’s condition and the pur-
pose of the examination. Also, the appearance of
the images will differ depending on the orienta-
tion, so careful interpretation is required.

The significance of each orientation is as
follows:

1. Standing position: The basic body position.
Gravity is applied toward the feet.

Because pulmonary blood flow increases
on the bottom side of the lung, the pulmonary
vascular shadow is narrower in the upper lung
fields and thicker in the lower lung fields.
When stomach bubble is seen, the lower part
of the bubble is often composed of gastric
juice, which is characterized by the formation
of a horizontal plane. In the sitting or supine
position, elevation of the diaphragm, changes
in the distribution of pulmonary vascular
shadows (the difference between the upper
and lower lung fields disappears), and changes
in cardiac shadows (enlargement due to eleva-
tion of the diaphragm and dorsal deviation by
gravity) are seen.

2. Frontal: The basic direction. Normally, the
film and detector are placed just in front of the
chest wall, and the X-ray enters from the dor-
sal (posterior) side and exits from the ventral
(anterior) side. This is the posterior-anterior
view (PA view). To determine the correct
frontal view, the vertebral bodies should be
located between the sternoclavicular joints on
both sides, and the sternoclavicular joints
should be located in the fourth posterior inter-
costal space. If the sternoclavicular joints are
misaligned, mediastinal shadows and lung
field density may be modified. Recently
because computed tomography (CT) has
replaced the role of lateral and oblique chest
radiographs, the lateral and oblique chest
radiographs are less frequently performed.
The lateral decubitus position is useful in the
diagnosis of pleural effusion, but it has also
been largely replaced by CT.

3. Deep inspiratory position: This is the basic
respiratory position for imaging. However, a
stable maximum inspiratory position may not
be obtained in the elderly, children, or patients
with disabilities. Inadequate inspiration can
cause elevation of the diaphragm, increased
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lung field density, enlarged cardiac shadow,
and enhanced pulmonary vascular shadow.
Therefore, it is important to know the degree
of insufflation. In the deep inspiratory posi-
tion, the right diaphragm is usually located in
the sixth or seventh anterior intercostal space,
and the left diaphragm is located 1-1.5 inter-
costal spaces below it.

7.3 Basics of Image Reading

It is important to confirm that the images are
taken in the correct position and orientation.
When reading images, it is advisable to deter-
mine the order of observation to avoid over-
sight. In general, the images should be read
from the outside to the inside. It is advisable to
compare the densities of the lung fields at the
same height on both sides to avoid the effects of
gravity.

The key points are the cardiothoracic ratio, the
pulmonary blood flow distribution, and the pres-
ence of enlarged mediastinal shadow.

Although pneumonia is often seen as a com-
mon disease, in the supine position, pleural effu-
sions may be mistaken for pneumonia because of
increased radiopacity of lung field due to over-

;

Fig. 5.4 Bacterial
pneumonia. The bilateral
middle lung fields show
an increase in density
(infiltrative shadow)
with indistinct margins.
In the same area, the
border of the pulmonary
vascular shadow is
unclear, indicating
intrapulmonary
involvement

lapping. In pneumonia, the contrast of the pulmo-
nary blood vessels is lost, and the contrast of the
bronchi appears as a translucent tract because of
the accumulation of exudate in the alveoli around
the blood vessels (Fig. 5.4). Aspiration pneumo-
nia occurs more frequently on the dorsal side of
the lower lobe of the right lung, because the right
main bronchial bifurcation is shallower and aspi-
rated contents tend to move to the “right,”
“lower,” and ‘“dorsal” side due to the effect of
gravity in the upright or supine position. In aspi-
ration pneumonia, a high opacity is often seen
close to the right heart border. However, because
the lesion located dorsal, normal lung tissue is
present near the right heart border, and the right
heart (right atrium) border remains clear. The
depth of the lesion can be inferred from the fron-
tal view alone (Fig. 5.5).

For the dentists, it is necessary to note the fol-
lowing: aspiration and accidental ingestion of
foreign bodies, subcutaneous emphysema mainly
in the neck caused by air tools, anaphylaxis
caused by dental anesthetics, and pulmonary
edema secondary to anaphylaxis. In general, for-
eign bodies can be identified by plain radiographs
because many of them are high absorbers of
X-rays, but it should be noted that some materials
may be difficult to identify by X-rays (Fig. 5.6).
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Fig. 5.5 Aspiration pneumonia. An infiltrative shadow
with air bronchogram is seen on the dorsal aspect of the
right lower lobe. The bronchial translucency is an indica-
tion of an intrapulmonary lesion, as is the blurring of pul-
monary vascular margins. In this case, the right atrium

Fig. 5.6 Foreign body
in esophagus (accidental
ingestion of foreign
body). This is a case of
accidental ingestion of a
healing abutment. A
dense foreign body was
found in the lower
esophagus. Since there
is no lung structure in
this part, it can be
judged as accidental
ingestion rather than
aspiration

In addition, acute pulmonary edema associated
with acute respiratory distress syndrome (ARDS),
a condition related to anaphylaxis, should be
noted. A bilateral infiltrating shadow at the lung
hilum is a typical finding, and butterfly pulmo-

\

was clearly contoured, indicating that the lesion was not
adjacent to the right atrium and was therefore located dor-
sally. Based on this information, the aspiration pneumonia
is strongly suspected

D,

nary opacities or a batwing sign can be seen
(Fig. 5.7). If a patient complains of respiratory
symptoms after dental treatment, it is important
to keep this syndrome in mind and not to over-
look the imaging findings.
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Fig.5.7 Acute pulmonary edema. A typical butterfly pul-
monary opacities is that an infiltrative shadow that extends
around the bilateral hilum is shown. Acute pulmonary
edema can be caused by a variety of factors, but when it is
caused by anaphylaxis, it is more likely to have an acute
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Acronyms

AIDS Acquired immunodeficiency
syndrome

CAP Community-acquired pneumonia

CRP C-reactive protein

HAP Hospital-acquired pneumonia

HIV Human immunodeficiency virus

NHCAP Nursing and healthcare-associated
pneumonia

1 Pneumonia [1]

Norihiko Funaguchi

1.1 Concept

Pneumonia is an acute inflammation of the lung
parenchyma (alveolus) caused by infection with
a variety of pathogenic microorganisms. Bacterial
pneumonia is the most frequent.

1.2 Epidemiology

Since 2011, pneumonia has been the third lead-
ing cause of death in Japan, but since pneumo-
nia and aspiration pneumonia have been

classified separately since 2017, pneumonia has
been ranked fifth and aspiration pneumonia
sixth in 2019 statistics. More than 95% of pneu-
monia deaths were among people aged 65 years
or older.

1.3  Cause and Classification

There are three types of pneumonia: community-
acquired pneumonia (CAP), which occurs in peo-
ple with no or minimal underlying disease;
hospital-acquired pneumonia (HAP), which occurs
in patients hospitalized for any disease (after 48 h
of hospitalization); and healthcare-associated
pneumonia (NHCAP), which occurs mainly in
elderly people receiving medical care or nursing
care. Streptococcus pneumoniae, Haemophilus
influenzae, Moraxella catarrhalis, and Legionella
are the causative organisms of bacterial pneumonia
in CAP. The most important causative organisms of
atypical pneumonia in CAP are Mycoplasma pneu-
moniae and Chlamydophila pneumonia (chla-
mydia). It is important to differentiate between
bacterial pneumonia and atypical pneumonia, since
the effective antimicrobial agents are different for
each pneumonia (Fig. 6.1). The frequency of
Staphylococcus aureus and Pseudomonas aerugi-
nosa, including MRSA, is higher in HAP.

Fig. 6.1 Differentiation
between bacterial
pneumonia and atypical
pneumonia

1. under 60 years of age

2. no or mild underlying disease

3. have a persistent cough

4. lack of findings on chest auscultation

5. no sputum or no causative organism proved by rapid diagnostic method

6. white blood cell count of less than 10,000 pL

Out of 5 items from 1 to 5

3 or more items Less than 2 items

Out of 6 items from 1 to 6

4 or more items Less than 3 items
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In NHCAP, aspiration pneumonia is more fre-
quent, and oral Streptococcus and anaerobic bac-
teria should be considered. For Legionella, it is
important to ask about the history of travel to hot
springs and use of circulatory bathtubs. If there is
a history of long-term use of steroids or immuno-
suppressive drugs, it is necessary to differentiate
between fungus, Mycobacterium tuberculosis,
and cytomegalovirus as opportunistic infections.

1.4 Symptoms

Symptoms such as fever, cough, sputum, chest
pain, and dyspnea are often observed. Bacterial
pneumonia is often accompanied by purulent
sputum. Mycoplasma pneumonia is character-
ized by a persistent dry cough without sputum. In
addition, malaise, anorexia, and disturbance of
consciousness may be observed.

1.5 Clinical Examination

The number of leukocytes in the peripheral blood
is increased in pneumonia caused by general bac-
teria, but in atypical pneumonia such as myco-
plasma pneumonia, the number of leukocytes is
often not increased. Sputum Gram’s stain and
culture and blood culture should be performed
before starting treatment with antimicrobial
agents. The urine antigen test for Streptococcus

pneumoniae and Legionella pneumophila and the
mycoplasma antigen test using pharyngeal swabs
are useful for rapid diagnosis.

Chest roentgenogram shows infiltrative shad-
ows, slit-glass shadows, and other shadows.
Chest CT findings are broadly divided into alve-
olar pneumonia (lobar pneumonia) and bron-
chopneumonia. In the former, non-distracting
infiltrative shadows and slit-glass shadows with
bronchial translucency are seen (Fig. 6.2a), and
Streptococcus pneumoniae and Legionella
pneumophila are the most common causative
organisms that induce severe pneumonia. In the
latter case, infiltrative shadows with regional
distribution, lobular central granular shadows,
branched shadows, and bronchial wall thicken-
ing are seen (Fig. 6.2b), and most bacterial
pneumonias including atypical pathogens such
as Mycoplasma and Haemophilus influenzae
show this pattern.

1.6 Treatment

It is evaluated that the presence of sepsis and
severity of CAP determines the method of treat-
ment (Fig. 6.3); the NHCAP and HAP determine
the risk of aspiration pneumonia and whether the
patient is terminal stage of disease or senility and
further evaluate the presence of sepsis and sever-
ity of pneumonia and the risk of bacterial
resistance.

Fig. 6.2 (a) Alveolar pneumonia (lobar pneumonia)
caused by Streptococcus pneumoniae. An infiltrative
shadow with bronchopleural translucent area is seen in the
right lower lobe. An infiltrative shadow is also seen in a

part of the right upper lobe. (b) Bronchopneumonia
caused by Haemophilus influenzae. Regional granular
shadow in the right upper lobe, light infiltrative shadow,
and bronchial wall thickening are seen
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Fig. 6.3 Classification
of severity of
community-acquired
pneumonia. (Created
based on [1])

* Male: 70 years old and over, Female: 75 years old and over
« BUN over 21mg/dL or dehydration

© SpO2 90% or less (PaO2 60 torr or less)

« There is a change in consciousness.

 Blood pressure (systolic) 90 mmHg or less

v

: Applicable number of items above*. ﬁ

0 1or2 3 4 o0r5
Minor illness Moderate disease Serious illness Very Critical
Outpatient treatment Outpatient or inpatient treatment Inpatient treatment ICU Admission

*But if there’s shock, even one item is very serious.

Empiric therapy is used to identify the caus-
ative organism based on the patient’s age, underly-
ing medical condition, symptoms, and laboratory
findings and to select an antimicrobial agent. It is
important to administer sufficient doses of antimi-
crobial agents at an early stage. When the caus-
ative organism and drug susceptibility are
determined by sputum culture, targeted therapy is
used to select a more appropriate antimicrobial
agent. For bacterial pneumonia, #-lactams such as
penicillins and cephems are effective. For atypical
pneumonia and  Legionella  pneumophila,
p-lactams are not effective, and macrolides, quino-
lones, and tetracyclines are effective.

1.7 Aspiration Pneumonia

1.7.1 Concept

Aspiration pneumonia is a general term for pneu-
monia caused by aspiration of oral and pharyn-
geal contents such as saliva containing bacteria,
food, and vomit containing gastric juice into the
respiratory tract. Aspiration pneumonia accounts
for more than 70% of pneumonia in the elderly.

1.7.2 Causes and Classification

Aspiration is caused by a decrease in the swal-
lowing and coughing reflexes due to aging or dis-
ease. There are two types of aspiration: overt
aspiration (aspiration of food or vomit) and silent
aspiration (aspiration of small amounts of saliva

during sleep or when unconscious). Many elderly
patients with recurrent pneumonia are suspected
of having aspiration pneumonia caused by silent
aspiration.

Risk factors for aspiration pneumonia include
cerebrovascular disease, neuromuscular disease
that may cause dysphagia, consciousness disor-
der, severe dementia, gastroesophageal reflux,
and multiple antipsychotic medications.

1.7.3 Clinical Examination

Hypoxemia, increased peripheral blood leuko-
cyte count, and elevated C-reactive protein are
observed. Chest CT shows a predominantly dor-
sal inferior lung field with ground glass appear-
ance or infiltrative shadows.

1.7.4 Treatment

In the acute phase of severe aspiration pneumo-
nia, patients are often forced to stop eating and
drinking, and fluid replacement and tube feeding
are performed. When the patient’s condition
improves with treatment, swallowing function is
assessed and oral intake is considered. Evaluation
of swallowing function includes repeated saliva
swallowing tests, revised water swallowing tests,
swallowing contrast examination, and swallow-
ing endoscopy. Bacteria that cause aspiration
pneumonia include anaerobes such as
Peptostreptococcus, Prevotella, and
Fusobacterium, as well as Staphylococcus aureus
and Gram-negative enteric bacteria.
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Antibacterial agents such as penicillins con-
taining f-lactamase inhibitors, carbapenems, and
clindamycin are used for treatment.

To prevent aspiration, oral care and swallow-
ing rehabilitation should be performed. It is
important to maintain a mildly elevated head
position after eating and at bedtime. To raise the
level of consciousness, sedative drugs and sleep-
promoting drugs should be reduced or discontin-
ued. ACE (angiotensin-converting enzyme)
inhibitors and cilostazol should be considered to
improve swallowing function. Patients with
severe dysphagia or repeated aspirations may
require a gastrostomy; however, gastrostomy
alone does not prevent silent aspiration, and aspi-
ration pneumonia cannot be completely pre-
vented, so it is important to take measures to
prevent aspiration.

1.8 Pneumonia
as an Opportunistic Infection
1.8.1 Pneumocystis Pneumonia

1. Etiology: The pathogen is Pneumocystis jir-
ovecii, a fungus, and it is an opportunistic
infection that occurs mainly when cellular
immunity is markedly impaired.

It is one of the most common AIDS-related
opportunistic infections, and HIV-positive
individuals are at increased risk if their periph-
eral blood CD4 lymphocyte count is less than
200/pL. In non-HIV-positive individuals, risk
factors include long-term use of steroids and
immunosuppressive drugs, use of biological
agents such as anti-TNF-alpha antibodies, and
various immunocompromised states such as
after bone marrow or organ transplantation.

2. Symptoms: Dry cough, fever, progressive
dyspnea, and general malaise.

3. Laboratory tests: Elevated LDH and CRP,
hypoxemia, and elevated (-D-glucan and
KL-6.

Chest X-rays show bilateral diffuse ground
glass appearances. In chest CT, bilateral dif-
fuse ground glass appearances with shading
are typical. A normal area just below the
pleura is seen as a characteristic image.

The diagnosis is made by direct detection
of the organism in sputum examination or
bronchial lavage fluid by bacterioscopy with
Giemsa or Grocott staining or by detection by
PCR.

4. Treatment: Sulfamethoxazole and trime-
thoprim combination is the first choice, and
pentamidine and atovaquone are the other
therapeutic agents.

1.9 Notes from Dentistry

Perspective
Yoshimasa Kitagawa, Noritaka Ohga
Oral Diseases and Prevention

of Pneumonia and Aspiration
Pneumonia

1.9.1

Etiology and Pathophysiology

When dysphagia occurs, nutritional disorder due
to impaired food intake and pneumonia due to
aspiration (inflow of food into the respiratory tract)
become problems. The swallowing and coughing
reflexes of healthy elderly people are similar to
those of young people in their 20s, but the swal-
lowing and coughing reflexes of elderly people
with aspiration pneumonia are clearly blunted.

The causes of aspiration pneumonia due to dys-
phagia are as follows: cerebral vascular disease
causing bulbar paralysis or pseudobulbar paraly-
sis, postoperative oral cancer (with reconstructive
surgery using a pedicled or free flap at the resec-
tion site), heavy drinking of alcohol, admission to
a nursing home (bedridden state), total parenteral
nutrition due to inability of oral ingestion, abnor-
mal occlusion due to denture incompatibility, oral
dryness, and poor oral hygiene.

Silent aspiration of saliva or regurgitated gas-
tric contents into the respiratory tract while the
patient is asleep is one of the most common
causes of aspiration pneumonia. It is said that
most pneumonia in the elderly is caused by
aspiration due to the decline in swallowing
function caused by aging, and it is an urgent
need for measures of this problem in this super-
aged society.
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Clinical Symptoms

Bacterial aspiration pneumonia generally devel-
ops over a period of days or weeks rather than
hours. After a few days, the patient becomes sick
and often presents with a fever of 37.5 °C or
higher, malaise, and sputum production. Blood
tests often show abnormally high levels of
C-reactive protein (CRP) and peripheral blood
leukocyte counts of 9,000/puL or higher, even
though there are no obvious infection focuses in
the oral cavity. Some patients also show weight
loss and anemia, reflecting a more chronic course.
Sputum often does not have a stench if the course
of the disease is at least 1 week or less. Gram’s
stain of the sputum shows polymorphic leuko-
cytes and multiple bacterial species. Sputum is
often unsuitable as a specimen for anaerobic cul-
ture, because it cannot be avoided to be contami-
nated by oral indigenous bacteria.

Diagnostic Imaging

On chest X-ray, consolidation is seen in the
inferior lung segment due to the effect of grav-
ity. Consolidation may be seen in the basal seg-
ment of the inferior lobe if the patient aspirates
in the upright position and in the posterior seg-
ment of the superior lobe (usually right side) or
the segment of inferior lobe if the patient aspi-
rates supine position. The diagnosis of alveolar
infiltrates on CT imaging is also very important
(Fig. 6.4). In this case, the patient should be
treated in collaboration with a respiratory physi-
cian. Aspiration pneumonia may be complicated
by necrotizing pneumonia and pyothorax.

Fig. 6.4 CT image of aspiration pneumonia

Prevention of Aspiration Pneumonia

and Oral Care

The importance of oral care in the prevention of
aspiration pneumonia has been recognized in clin-
ical practice over the past 20 years and is becom-
ing common knowledge among healthcare staffs.
To prevent aspiration pneumonia, it is important to
reduce the number of oral bacteria by continuous
oral care. Detailed oral care procedures are the
subject of a separate article, but the basic principle
is the mechanical cleaning of the teeth and oral
soft tissues with toothbrushes, sponge brushes,
and interdental brushes, combined with chemical
cleaning methods such as gargling agents to ensure
the prevention of oral infections.

Here, we would like to introduce a study con-
ducted by Yoneyama et al. in Japan that pioneered
the evidence for the prevention of aspiration
pneumonia by oral care. In this study, the effects
of oral care on the prevention of pneumonia were
investigated over a 2-year period in 11 facilities
throughout Japan. Three-hundred sixty-six resi-
dents of the facilities were randomly divided into
two groups: an oral care group and a non-oral
care group. Of the 366 residents, 184 received
professional oral care over a 2-year period as the
oral care group, whereas 182 did not receive any
additional professional oral care. Of the 182
patients in the non-oral care group, 34 (19%)
developed new pneumonia, compared with 21
(11%) in the oral care group. Furthermore, 30
patients (16%) in the non-oral care group died of
pneumonia, compared with 14 patients (7%) in
the oral care group (Fig. 6.5). This study of oral
care for the prevention of aspiration pneumonia

20 —

19%
11%
Non-oral Care Group Oral care group

Fig. 6.5 Comparison of the incidence of pneumonia
between the non-oral care group and the oral care group
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in elderly people requiring nursing care was pub-
lished in the Lancet [2] and has received high
praise both in Japan and overseas.

Thus, comprehensive oral care, including self-
care performed daily by the patient and profes-
sional care performed by dentists, dental
hygienists, and other specialists, is recognized as
one of the top priorities in the prevention of aspi-
ration pneumonia in the multidisciplinary coop-
eration among dentists, dental hygienists,
physicians, nurses, speech therapists, physical
therapists, and dietitians.

2 Chronic Obstructive
Pulmonary Disease (COPD)

Takuji Kiryu

2.1 Concept

Chronic obstructive pulmonary disease (COPD)
is a pulmonary disease caused by prolonged

Fig. 6.6 Respiratory
function test. (Courtesy

of CHEST M.L, INC.) &
r

N

i!

inhalation of tobacco smoke and other toxic
substances. Respiratory function tests (Fig. 6.6)
show airflow obstruction. Airflow obstruction is
caused by a combination of peripheral airway
lesions and emphysematous lesions in various
proportions. Clinically, it presents with slowly
progressive dyspnea on exertion and chronic
cough and sputum, but these symptoms may be
absent. The Japanese Respiratory Society
Committee for the Preparation of the Fifth
Edition of the COPD Guidelines define it as [3].

2.2 Epidemiology

COPD is mostly caused by smoking, and the prev-
alence of COPD in Japan is 8.6%, and the esti-
mated number of patients is more than five million,
but the number of people actually receiving medi-
cal care is several hundred thousand. According to
the 2015 WHO report, COPD is the fourth leading
cause of death. In Japan, it has been the tenth lead-
ing cause of death since 2014.
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23 Pathogenesis

Risk factors for COPD include exogenous factors
such as tobacco smoke, air pollution, respiratory
infections, and occupational factors and endoge-
nous factors such as genetic predisposition.
Cigarette smoking is the most important risk fac-
tor for COPD. About 90% of COPD patients
have a history of smoking, and mortality from
COPD is about ten times higher in smokers than
in nonsmokers.

Except for a-antitrypsin deficiency, no
endogenous factor has been identified as the
responsible gene for COPD. In addition to the
normal a;-antitrypsin gene (M-type), there are
dysfunctional «;-antitrypsin genes (S-type and
Z-type). In patients homozygous for ZZ or het-
erozygous for SZ, which are more common in
Europeans and Americans, the level of o-
antitrypsin in the blood is severely reduced and
emphysema develops. In Japanese, however, ;-
antitrypsin deficiency is very rare.

24 Diagnosis
The diagnostic criteria for COPD are the follow-
ing three items:

1. The presence of exposure factors such as a
history of long-term smoking.

2. Respiratory function test after bronchodilator
inhalation: the ratio of forced expiratory volume
in 1 s to forced vital capacity less than 70%.

3. Exclude other diseases that may cause airflow
obstruction.

There are two types of COPD: emphysematous
COPD and non-emphysematous COPD. In
emphysematous COPD, emphysematous lesions
predominate and emphysematous shadows are
seen predominantly on plain chest X-ray (Fig. 6.7)
and computed tomography of the chest (chest CT)
(Fig. 6.8), whereas in non-emphysematous COPD,
peripheral airway lesions predominate and emphy-
sematous shadows are absent or mild on the above
imaging findings.

The staging of COPD is classified into stage I
(mild), stage IT (moderate), stage III (severe), and
stage IV (very severe) according to the degree of
decline in the ratio of forced expiratory volume
in 1 s to forced vital capacity (FEV1/FVC%).

Fig. 6.7 Chest X-ray. An 8l-year-old man. Heavy
smoker. Chronic obstructive pulmonary disease/stage 111
(severe). Increased pulmonary field permeability, dia-
phragmatic flatness, and drop heart are observed

Fig. 6.8 Chest CT. Seventy three years old. Female.
Heavy smoker. Nodular hypoabsorbed areas are scattered
or fused together
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25 Clinical Findings

Clinical findings in COPD include shortness of
breath, chronic cough, sputum, wheezing, weight
loss, and anorexia. Physical examinations include
prolonged expiration, pursed mouth breathing,
barrel-shaped rib cage, hypertrophy of the sterno-
cleidomastoid muscle, cyanosis, clubbed fingers,
and diminished breath sounds on auscultation. A
plain chest X-ray (Fig. 6.7) shows increased lung
field lucency and a flattened diaphragm, and a
chest CT (Fig. 6.8) shows emphysematous changes
and airway wall thickening. Respiratory function
tests show obstructive ventilatory impairment.

2.6 Treatment

The goal of COPD management is to improve the
current situation and reduce future risk.
Specifically, the severity of COPD should be
assessed, smoking cessation should be strictly
adhered to, and drug therapy should be combined
with nondrug therapies such as respiratory reha-
bilitation and oxygen therapy.

The mainstay of pharmacotherapy is broncho-
dilators. There are three classes of bronchodila-
tors:  anticholinergics, f-stimulants, and
methylxanthines. When the effect of a single
agent is insufficient, multiple agents should be
used in combination. Inhalants are recommended
because of the balance of action and side effects.

2.7 Notes from Dentistry

Perspective
Tadahide Noguchi, Yoshiyuki Mori
2.7.1

The Relationship Between
Smoking and the Oral Cavity

Effect on Periodontal Disease

The risk factors for periodontal disease are bacte-
rial, environmental, and host factors. Smoking is
the greatest environmental risk factor, and smok-
ers have a higher incidence of periodontal disease
than nonsmokers, and periodontal disease pro-
gresses more rapidly over time. The major effects

of nicotine are vasoconstriction and damage to
fibroblasts. The vasoconstrictor effect of nicotine
causes a decrease in blood flow in the gingival
subepithelial vascular network and oxygen desat-
uration and increases the number and chemotaxis
of neutrophils but decreases phagocytosis and
collagen production, which exacerbates peri-
odontal disease and reduces the ability to repair
periodontal tissues. In addition, it suppresses the
antigen-presenting function of macrophages and
thus has a suppressive effect on immune func-
tion. These effects have been shown in many epi-
demiological studies [4, 5].

Effects on the Oral Mucosa
Direct effects on the oral mucosa also play a
major role in the development and progression
of mucosal diseases and oral cancer. In the case
of oral mucosal diseases, there are reports of
increased gingival melanin pigmentation caused
by nicotine and increased mucosal keratosis and
leukoplakia caused by tobacco chemicals,
smoke, and thermal stimulation. Nicotinic kera-
tosis occurs frequently in cigarette and pipe
tobacco users and is characterized by extensive
white patches on the mucous membrane of the
palate with a relatively uniform color tone and
petechial erythema coincident with the opening
of the minor salivary glands [6] (Fig. 6.9).
Smoking is the greatest risk factor for oral can-
cer, and it has been shown that initiators and pro-
moters of carcinogenesis are present among the
approximately 4,000 chemicals in tobacco smoke.

Fig. 6.9 Nicotinic keratosis. Widespread white patches
on the mucous membrane of the palate with petechial ery-
thema coincident with the opening of the minor salivary
glands
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New Types of Cigarettes (Noncombustible/
Heated Cigarettes, Electronic Cigarettes)
Noncombustible/heated cigarettes and electronic
cigarettes are new tobacco products, which are
inhaled by heating leaf tobacco to produce a
nicotine-containing aerosol (noncombustible/
heated cigarettes) or by heating liquid (with or
without nicotine) to produce an aerosol
(e-cigarettes). However, heated cigarettes, like
conventional cigarettes, are addictive due to nic-
otine and contain toxic substances including car-
cinogens. In addition, it has been pointed out
that the mechanism of generating aerosol by
heating decomposes liquid components other
than nicotine to generate a complex mixture,
which can change into carcinogenic substances
[7].

We believe that it will take a considerable
amount of time to obtain chemical evidence for
the effects of new tobacco products on the oral
mucosa.

2.7.2 Dental Treatment of Patients
with COPD

Pretreatment Evaluation

Contact the patient’s physician and provide infor-
mation in advance about the patient’s activities of
daily living and the degree of dyspnea according
to the Hugh-Jones classification (Table 6.1) [8].
Evaluate for the presence of fever, cough, or
worsening of the underlying disease, such as
respiratory distress.

Table 6.1 Fletcher, Hugh-Jones classification [8]

I. The patient is able to perform most of the same
exertions as a normal person of the same age and can
walk and climb stairs as well as a normal person

II. The patient is able to perform most of the same

exertions as a normal person of the same age but
cannot climb hills or stairs as well as a normal
person

III. Cannot walk as well as an able-bodied person even

on level ground but can walk more than 1 mile
(1.6 km) at his own pace
IV. You cannot walk 50 yards (46 m) without resting
V. The patient is aware of breathlessness in
conversation and in dressing and undressing. Cannot
go out due to shortness of breath

Preparation
Transcutaneous arterial blood oxygen saturation
(Sp0O,) is measured using a pulse oximeter.

The patient puts on the device during treatment
and compares the status before, during, and after
treatment. If there is an obvious decrease in SpO,
from the normal value before treatment, we sus-
pect that the patient’s condition is worsening and
consult with the attending physician or a special-
ist to determine whether to continue treatment. In
addition, prepare for oxygen administration in
case of hypoxemia, and prepare a suction catheter
for sputum aspiration. In addition, because of the
possibility of oxygen administration, pay atten-
tion to the location of combustible materials such
as gas burners and alcohol torches.

Treatment Position

Deal with the patient in a sitting position. Raise
the chair to a comfortable position. In the supine
position, the pressure of the abdominal organs
interferes with the movement of the diaphragm.

Treatment Time
The treatment time should be short, and care should
be taken to avoid aspiration during treatment.

Management by Intravenous Sedation
It is recommended that intravenous sedation be
performed in contact with the patient’s physician.
Consideration of the above positions and cau-
tion against hypoxemia. Administer oxygen at
low flow rates. Prolonged administration of high
oxygen concentrations may suppress hypoxic
ventilatory stimulation and exacerbate alveolar
hypoventilation, resulting in CO, narcosis.

3 Bronchial Asthma

Takeshi Terashima

3.1 Concept

Bronchial asthma is a chronic inflammatory dis-
ease of the airways, characterized by spontane-
ous or remission with treatment of symptoms
such as wheezing and dyspnea.
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3.2 Pathophysiology

Airway inflammation involves eosinophils,
lymphocytes (mainly Th2 lymphocytes), infil-
trating cells (mainly mast cells), airway epithe-
lium, nerves, airway smooth muscle, and
secretory glands. Mast cells stimulated by anti-
gens release chemical transmitters such as leu-
kotrienes and histamine, which cause airway
edema and bronchial smooth muscle contrac-
tion. Eosinophils release granule proteins and
detach the airway epithelium, exposing sensory
nerve endings and causing increased airway
hypersensitivity (narrowing of the airway lumen
at the slightest stimulus). When chronic inflam-
mation persists, the airway lumen is narrowed
by various stimuli, causing symptoms of airflow
limitation.

3.3 Epidemiology

The prevalence of bronchial asthma is on the
increase, especially in children. The prevalence
of asthma in adults in Japan is about 5%.

34 Categories

There are various clinical phenotypes of bron-
chial asthma, especially severe bronchial asthma,
and the conventionally used phenotypes include
atopic asthma, which is an allergic disease,
asthma in the elderly, and aspirin-induced
asthma. Type II inflammation centered on Th2
lymphocytes is involved in atopic asthma,
whereas elderly asthma and obese asthma are
more common in nonatopic asthma, and mecha-
nisms other than type II inflammation are thought
to be involved.

3.5 Symptoms

Symptoms include wheeze, cough, dyspnea,
chest tightness, and sputum production.
Symptoms appear paroxysmal and recurrent and
resolve spontaneously or with treatment.

Symptoms tend to appear at night and in the early
morning.

3.6 Mechanism of Pathogenesis
Genetic predisposition as individual risk factors,
childhood viral infection, exposure to allergens
such as mites and fungi, air pollution, and smok-
ing as environmental factors have been estimated
for the development of bronchial asthma. On the
other hand, factors that cause exacerbation of
symptoms and acute attacks in patients who have
already developed bronchial asthma include
exposure to allergens, air pollution, respiratory
infection, changes in weather (temperature,
humidity, air pressure), food, alcohol, exercise,
and irritants (smoke, odor).

3.7 Clinical Examination
and Diagnosis
Symptoms are important for diagnosis.

Repeated episodes of paroxysmal dyspnea,
wheezing, and cough, as well as spontaneous
or remission of symptoms with treatment, sup-
port the diagnosis. The characteristic whistle-
like sound wheeze is useful on auscultation
during exacerbations, but it is not always heard
during non-exacerbations. The presence of
obstructive ventilatory impairment (forced
expiratory volume in 1 s/forced vital capacity
<70%) on spirometry is also helpful. The
reversibility of airflow limitation is important,
and inhalation of a f,-stimulant is considered
reversible if the forced expiratory volume in
1 s increases by more than 12% and more than
200 mL. An increase in expiratory nitric oxide
concentration and eosinophil count in sputum
and peripheral blood also suggests the pres-
ence of airway inflammation and bronchial
asthma. In the atopic form, serum IgE is high,
antigen-specific IgE is positive, and the inhala-
tion test using antigen is positive. Imaging
tests, such as chest X-ray and CT, are useful
not for diagnosing bronchial asthma but for
differentiating other diseases with similar
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symptoms, such as COPD (chronic obstructive
pulmonary disease), heart failure, pneumonia,
and lung cancer.

3.8 Severity

The severity of the chronic phase is classified
according to the frequency and intensity of
asthma exacerbations, impact on daily life, and
nocturnal symptoms. The severity of exacerba-
tions is assessed by the ability to talk and walk,
the ability to lie down, the state of consciousness,
and the degree of hypoxemia estimated from
transcutaneous arterial blood oxygen saturation
(SpO,) [9].

3.9 Treatment

There are two types of treatment: one for long-
term management in the chronic phase and the
other for exacerbations. In the long-term man-
agement, it is important to avoid or eliminate risk
factors that cause exacerbations and to maintain
sufficient bronchodilation by reducing airway
inflammation with drug therapy. The goal is to
keep respiratory function as normal as possible
and to be able to lead a normal life without
restrictions. Inhalants with few side effects and
localized airway effects are the mainstay of
pharmacotherapy.

3.9.1 ChronicPhase

Inhaled corticosteroids with anti-inflammatory
properties are used as first-line agents and
depending on the severity of the disease, long-
acting bronchodilators, tiotropium soft mist
preparations, and leukotriene receptor antago-
nists are used in combination [9]. In Step 1, low-
dose inhaled corticosteroids are used, and in
Step 2, low to moderate doses of inhaled cortico-
steroids are used, sometimes in combination
with long-acting f3,-stimulants or tiotropium soft
mist preparations. In Step 3, a long-acting f,-
stimulant is added to a moderate- to high-dose
inhaled corticosteroids, and if symptoms are
uncontrolled, a tiotropium soft mist, leukotriene
receptor antagonist, or sustained-release theoph-

ylline is added. In Step 4, even with high-dose
inhaled corticosteroids and the above concomi-
tant medications, symptoms often worsen and
daily life is restricted. Add-on treatment options
that may be considered include anti-immuno-
globulin-E (IgE), anti-interleukin (IL)-5 anti-
body, anti-IL-5 receptor a-antibody, or oral
corticosteroids. Short-acting f},-stimulants are
used for exacerbations [9].

3.9.2 During an Acute Attack

For mild exacerbations, inhaled short-acting f3,-
stimulants should be administered. Patients with
more than moderate exacerbations should be
treated in the emergency room or hospitalized. In
such cases, inhalation of short-acting f-
stimulants, intravenous corticosteroids, and oxy-
gen inhalation are used [9].

3.10 Complications

Asthma is often associated with other allergic
diseases such as allergic rhinitis, eosinophilic
sinusitis, nasal polyps, and atopic dermatitis. The
combination of bronchial asthma and COPD is
known as asthma-COPD overlap (ACO).

A severe asthma attack may occur 30 min to
2 h after taking acidic nonsteroidal anti-
inflammatory drugs (NSAIDs) such as aspirin,
and called aspirin-induced asthma. 5-10% of
adult-onset asthma cases are observed, and nasal
polyps and sinusitis are often associated. Because
NSAIDs other than aspirin can cause asthma,
administration of indomethacin, ibuprofen,
naproxen, diclofenac sodium, ketoprofen, piroxi-
cam, and mefenamic acid is contraindicated. In
addition to oral medications, injections, supposi-
tories, and transdermal patch containing similar
ingredients may also cause this condition.

3.11 The Latest Therapeutic Drugs

A series of biologic agents have been introduced
for the treatment of refractory/severe asthma:
omalizumab, an anti-IgE antibody, was approved
in 2009, followed by mepolizumab, an anti-IL-5
antibody, in 2016, and benralizumab, an anti-
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IL-5 receptor alpha antibody, in 2018, and dupil-
umab, an anti-IL-4 receptor alpha antibody, was
added in 2019. They provide exacerbation con-
trol, improved quality of life, and a reduction in
the need for oral corticosteroids, expanding the
range of options for the treatment of severe
asthma, which has been difficult to treat.

Type II inflammation is an inflammation of
the respiratory tract in which Th2 cells and type 2
innate lymphocytes (ILC2) are involved.
Cytokines such as IL-4, IL-5, and IL-13 are
secreted by Th2 cells and ILC2 upon antigen
stimulation; IL-4 and IL-13 stimulate IgE pro-
duction from B cells, and IL-5 induces eosino-
philic inflammation.

3.12 Notes from Dentistry
Perspective [9-14]

Hitoshi Miyashita, Tetsu Takahashi

3.12.1 Bronchial Asthma and Dentistry
Bronchial asthma is defined as “a disease charac-
terized by chronic airway inflammation with
variable symptoms of airway narrowing (wheez-
ing, dyspnea) and cough.”

In this section, we describe (essential) consid-
erations and managements of bronchial asthma in
dental treatment.

3.12.2 At the Time of Initial
Examination

Interview and Examination

When patients with characteristic symptoms of
bronchial asthma (Table 6.2) come to the hospi-
tal, you need to take medical history about the
time of onset, symptoms, and treatment.

Prevention

The prevention of bronchial asthma is described
in terms of “high risk of the disease and primary
prevention,” “risk factors of asthma attack and
secondary prevention,” and “risk factors for exac-
erbations and tertiary prevention.” Tertiary pre-
vention includes preventing exacerbations after
developing asthma and avoiding allergens and

Table 6.2 Typical symptoms of asthma (created based
on [9])

e The recurrence of paroxysmal dyspnea, wheezing,
and cough

* Exacerbations may be induced by a viral infection,
exercise, allergen exposure, climate change, cold
air, or cigarette smoking

* Asthma symptoms often vary with seasons and even
with the time of the day; they may occur at night or
early in the morning

nonspecific factors for exacerbations. In addition
to drug therapy, we need to recognize the impor-
tance of environmental improvement for avoid-
ance of allergens and antigen removal.

Triggers for Asthma Attacks
(1) Allergens, (2) air pollution, (3) smoking, (4)
weather changes, (5) food and food additives, (6)
irritancy (odors, etc.), and (7) respiratory tract
infections are considered as the environmental
factors related to asthma and induced factors for
attack.

Identify and understand every factor for each
patient.

Aspirin-Induced Asthma (AIA)

Patients with AIA has been reported to be approx-
imately 10% of those with adult asthma. It is
more common in cases with severe asthma. The
acute attack rapidly affects airways and total
body. This disease is induced by oral administra-
tion of NSAIDs such as loxoprofen sodium,
which is widely used. People who develop AIA
likely have nasal polyps, sinusitis, olfactory dys-
function, recurring nasal congestion, and sensi-
tivity to NSAIDs. It is important to check the
history of developing drug-induced asthma attack
and consult attending physicians to identify drugs
available for each patient with AIA.

Severity
The severity of bronchial asthma should be
assessed according to tables in [9].

Treatment

In addition to various long-term maintenance
treatments, including inhaled corticosteroids,
inhalation of inhalation of short-acting f3,-
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stimulants is often prescribed to treat an acute
attack. Refer to “9. Treatment” in 3. Bronchial
Asthma section. Check these prescription drugs.

Management of Asthma Attacks

It is required to understand primary care manage-
ment of asthma attacks. In cases with intermittent
or mild asthma, short-acting bronchodilator,
which is commonly called “relievers” or “rescue
medications,” provides fast relief of the attacks.
However, in moderate or severe cases, patients
should be treated at emergency hospitals
immediately.

Consultation with Attending Physicians

It is important to get the information for taking
asthma medications, severity, and control status
and to make sure how we manage asthma attacks.

3.12.3 Dental Considerations
in Patients with Bronchial
Asthma

Before Starting Dental Treatment
Close cooperation with attending physicians is
essential.

* In unstable cases or cases with moderate to
severe disease, you should ask specialists of
general or university hospital for their
treatment.

e In intermittent or mild cases, if patients are
appropriately treated and symptoms are well
controlled, you should treat them with care.

e Asa general rule, it is better to cancel or post-
pone the treatment if patients have symptoms
such as wheezing or cough.

e There is a risk of another asthma attack in
patients presenting attacks within a month.

e It is always necessary to prepare for oxygen
therapy and check medical monitors.

Preventing Asthma Exacerbations

e Treat when the patient’s condition is well.

e Be aware that asthma attacks commonly tend
to occur in the early morning, at night, or dur-
ing seasonal changes.

e Remove dust and clean the room.

e Make sure of the asthma control status, and
confirm the patient has “a reliever” or “a res-
cue medication” when you treat.

During Treatment

e [t is better to instruct patients that if they are
aware of asthma symptoms, tell us as soon as
possible.

e The treatment should be kept as short as
possible.

* You should care of the patients’ condition
under treatments and take a break and gargle.

e Pay attention to the patient’s position during
treatment so that it is comfortable for the
patient. Breathing may become difficult in the
horizontal position. In this case, the patient
should be examined in a semi-sitting
position.

e Suction of cuttings during dental treatment
should be performed, and dental laboratory
operations should be avoided around the
patient; also, be careful not to inhale irritating
odors into the respiratory tract. Since many
dental chemicals have a characteristic odor, it
is necessary to prevent attacks. Extraoral suc-
tion systems can be effective for these.

e It is advisable to always use a pulse oximeter
for monitoring SpO,.

* You have to prepare for oxygen therapy.

e Try to avoid giving pain and to reduce stress
as much as possible.

e Sedation may be effective if you are skilled.
Unless you are a sedation expert, you should
not administer sedation. Laughing gas may
induce attacks, especially if airway hypersen-
sitivity is increased.

Local Anesthetics in Dentistry

e Methyl parahydroxybenzoate, which is con-
tained as antiseptics in some dental local anes-
thetics and surface ones, have been reported to
impact asthma development. Use methyl para-
hydroxybenzoate acid-free local anesthetics.

e If patients use f,-stimulants as bronchodila-
tors, concomitant use with epinephrine con-
tained in local anesthetics may cause
arrhythmia because of the increasing adrener-
gic stimulation.
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3.12.4 How to Manage Asthma Attacks
The management is needed in accordance with
“Table in [9]. Severity and treatment of acute
bronchial asthma attacks.”

First, discontinue treatment immediately, and
check the level of consciousness and respiratory
status of the patient.

Next are the following:

1. Place the patient in a sitting position to relieve
dyspnea, loosen their clothes, and instruct
them to take a deep breath.

2. Use “areliever” or “a rescue medication.”

3. Administer oxygen to them, and measure
SpO, and other vital signs.

4. In intermittent or mild asthma, these proce-
dures may be able to provide relief of the
attacks.

5. In moderate to severe or refractory asthma,
the patient should be treated at emergency
hospitals immediately.

6. Subcutaneous injection of 0.1-0.3 mg (0.1-
0.3 mL) of Bosmin® (0.1% adrenaline) is rec-
ommended as an emergency treatment for
patients with moderate disease or more. You
can administer repeated doses every
20-30 min.! You should keep their pulse rate
below 130 bpm.

3.12.5 How to Manage Patients

with AIA
AIA is more common in patients with severe
asthma.

1. Oral administration of acetaminophen is con-
sidered to be safer than regular NSAIDs. It
has been reported that the administration of
less than 500 mg, or preferably even less than
300 mg of acetaminophen, is relatively safe.

2. Selective COX-2 inhibitor, celecoxib, has
been reported to be a safety profile.

! Administration is contraindicated in patients receiving
some antipsychotic drugs, a-blockers, and catecholamine
preparations and in patients with elevated intraocular
pressure such as glaucoma. In addition, it is contraindi-
cated in patients with arteriosclerosis, hyperthyroidism,
diabetes, severe arrhythmia, and neuropsychiatric
disorders.

3. Intramuscular injection of Bosmin® (0.1%
adrenaline) is the first-choice treatment for
symptoms induced by NSAIDs. Administering
repeated doses of 0.1-0.2 mg Bosmin® always
with oxygen administration is recommended.

4. Rapid injection of intravenous steroids is con-
sidered an absolute contraindication, as
attacks tend to exacerbate and become severe.
Administer a phosphate-type steroid prepara-
tion (Rinderon®, Decadron®, etc.) over 1-2 h
or longer.

3.12.6 In Patients Taking Oral Steroids

for aLong Time

e In such cases, asthma control
inadequate.

e The adrenal glands may not secrete sufficient
cortisol against the stress because of its dys-
function. Therefore, in cases needing invasive
procedures such as oral surgical approach, it is
important to consult with attending physicians
about the dosage of steroids.

e Such patients are immune-compromised and
already at risk of infectious complications. We
have to work for preventing and controlling
infections.

is often

3.12.7 Bronchial Asthma Medications
and the Oral Environment

e Oral symptoms sometimes occur as a side
effect of bronchial asthma medications (e.g.,
po-stimulants and steroids). Inhaled f,-
stimulants are reported to decrease saliva
secretion by 20-35%, and this leads to caus-
ing making dry mouth, dental caries, and peri-
odontitis. In addition, patients using inhaled
steroids may develop oral candidiasis.
Therefore, the regular care for oral hygiene
and dental treatment is necessary.

3.12.8 Summary

1. In general, it is important to build a good
(trustful) relationship with patients and to pro-
vide careful treatment.

2. Always prepare for oxygen therapy and check
medical monitors.

3. Understand asthma triggers and the details of
the treatment. You need to beware of AIA.
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4. Understand how to manage asthma attacks.
5. The first step is to prevent asthma attacks. So

it is essential to take all necessary
precautions.

6. Manage oral hygiene regularly.

4 Pulmonary Tuberculosis

Yasuhiro Gon, Tetsuo Shimizu

4.1 Epidemiology

In the past, there were many patients with pulmo-
nary tuberculosis in Japan, but the number of
patients decreased with postwar economic
growth. However, about 20,000 cases of tubercu-
losis still occur every year, and it is a disease that
always requires differentiation among respiratory
infections. Tuberculosis (TB) is more prevalent
in developing countries and less prevalent in
developed countries, but the incidence rate is
high in Japan among developed countries. The
incidence of tuberculosis (TB) varies widely
among regions, with higher incidence in urban
areas. The risk factors include the elderly, diabe-
tes mellitus, chronic kidney disease, steroid ther-
apy, and low nutrition, but the disease can also
occur in relatively healthy young people; if cough

and sputum persist, suspect pulmonary
tuberculosis.
4.2 Mycobacterium tuberculosis

Mycobacterium tuberculosis cannot be detected
by conventional staining methods for bacteria
and is classified as a mycobacteria using Ziehl-
Neelsen stain. Mycobacterium tuberculosis can
be transmitted from person to person, but myco-
bacteria other than Mycobacterium tuberculosis
(nontuberculous mycobacteria) cannot be trans-
mitted from person to person. The route of infec-
tion is airborne infection, and the lungs are
infected by inhalation of Mycobacterium tuber-
culosis spewed with cough. Patients with pulmo-
nary  tuberculosis (TB) who  detected
Mycobacterium tuberculosis in their sputum are
infectious, so they are usually admitted to a ward

isolated from the general public (TB ward), and
medical personnel who deal with them use N95
masks as a measure to prevent infection.
Mycobacterium tuberculosis (TB) invades blood
vessels and lymph vessels from the lungs and can
infect cervical lymph nodes, larynx, intestines,
urinary tract, bones, etc. as extrapulmonary TB.

4.3 Symptoms

Symptoms of pulmonary tuberculosis include
low fever, cough, sputum, blood sputum,
decreased appetite, and weight loss. If cough,
sputum, or blood sputum persists for more than
2 weeks, a chest X-ray should be performed to
confirm pulmonary tuberculosis.

4.4 Diagnostic Imaging

Because pulmonary tuberculosis forms foci in
the lung, chest imaging such as chest X-ray and
chest CT is important. Pathologically, pulmo-
nary tuberculosis causes caseous necrosis inside
the lesion, and cavity lesions are formed when
the necrotic material is expelled from the bron-
chi. The cavity is a typical chest X-ray finding
(Fig. 6.10) and the upper lung field is the most
common site. If a cavity is found on chest X-ray,
pulmonary tuberculosis must be differentiated.
A chest computed tomography (CT) scan
(Fig. 6.11) can reveal the nature of the shadows
in more detail than a chest X-ray. Because
Mycobacterium tuberculosis is spread through
the respiratory tract, small nodules around the
cavity and granular shadows along the bronchi
are seen.

4.5 Examination of Sputum
Bacteriological examination of sputum includes
general bacteriological examination and myco-
bacterium examination. Pulmonary tuberculosis
belongs to mycobacteria, and therefore, myco-
bacterium test is performed. There are three types
of mycobacterium tests: smear test, culture test,
and PCR test (Table 6.3).
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Fig. 6.10 Chest X-ray. Chest X-ray showing a cavity in
the right upper lung field is present

Fig. 6.11 Chest CT. Chest CT showing a cavity in the
right upper lobe with a small nodular and granular shadow
around it

Table 6.3 Methods of antimicrobial testing

Antiacid

bacteria test Features

Short time, positive for non-tuberculosis
antimicrobial bacilli

Time consuming, differentiation between
viable and dead bacteria, and drug
resistance test

Differentiation of Mycobacterium
tuberculosis and non-tuberculous
mycobacteria

Smear test

Culture test

PCR test

A combination of smear test, culture test, and
PCR test is used to diagnose pulmonary tubercu-
losis and to determine the effect of treatment
after initiation. The smear test is rapid and gives
results within a few hours, but it cannot diagnose
pulmonary tuberculosis by smear test alone,
because nontuberculous mycobacteria are also
positive. Although it takes at least a week or more
to obtain the results of the culture test, it is pos-
sible to determine whether the bacteria are viable
or dead and to test for microbial sensitivity test.
PCR test can be performed in 2-3 days and can
differentiate between Mycobacterium tuberculo-
sis and nontuberculous mycobacteria. Clinically,
pulmonary tuberculosis is diagnosed when the
smear test is positive and the PCR test is positive
for Mycobacterium tuberculosis. During treat-
ment with anti-tuberculosis drugs, sputum exam-
ination (smear test and culture test) should be
performed periodically. If there are no symptoms
of sputum and sputum examination cannot be
performed, gastric juice examination (mycobac-
terium test in gastric juice) or bronchoscopy
should be performed.

4.6 Treatment

Antituberculosis drugs such as isoniazid, rifam-
picin, ethambutol, streptomycin, and pyrazin-
amide are administered for treatment. Because
single-agent antituberculosis drugs tend to
develop resistance, the principle of TB treatment
is multidrug therapy with antituberculosis drugs.
Among antituberculosis drugs, isoniazid and
rifampicin are the two main drugs, and the stan-
dard treatment for pulmonary tuberculosis is a
combination of three to four antituberculosis
drugs including these two drugs for more than
6 months (Fig. 6.12). Patients are discharged
from the tuberculosis ward when sputum exami-
nation shows no evidence of Mycobacterium
tuberculosis after treatment, and subsequent
treatment is provided on an outpatient basis.
After completion of the standard treatment, the
patient should continue to visit the hospital for
2 years to check for recurrence of pulmonary
tuberculosis by chest X-ray. Since each antituber-
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Table 6.4 Side effects of antituberculosis drugs

Anti-tuberculosis

drugs Side effect

Isoniazid Peripheral neuropathy
Rifampicin Liver dysfunction and skin rash
Ethambutol Optic neuritis

Streptomycin Hearing impairment
Pyrazinamide Hyperuricemia and liver

dysfunction

culosis drug has its own characteristic side
effects, it is important to check the side effects by
periodic blood tests (Table 6.4).

It is necessary to instruct patients to take anti-
tuberculosis drugs for a specified period of time
even after symptoms disappear, because interrup-
tion of medication and irregular medication may
cause Mycobacterium tuberculosis to become
drug resistance.

4.7 Contact Medical Examination
When a case of infectious tuberculosis (TB)
occurs, a contact examination is performed on
family members and other contacts who live with
the patient, mainly to determine the presence of
TB infection. The interferon gamma release
assay (IGRA), which is unaffected by BCG vac-
cination, is currently used to diagnose tuberculo-
sis infection. IGRA includes QFT-3G, which
measures interferon gamma in whole blood, and
T-SPOT, which measures the number of inter-
feron gamma-producing mononuclear cells.

Latent tuberculosis infection is a condition in
which a person is infected with Mycobacterium
tuberculosis but has not yet developed the disease.
If a person is found to have latent tuberculosis
infection during a contact examination, prophy-
lactic medication should be considered to prevent
the development of tuberculosis. Prophylaxis usu-
ally consists of isoniazid for 6 months.

and Dental Treatment

Tuberculosis (TB) is an infectious disease
caused by Mycobacterium tuberculosis and
spread by inhalation of droplet nuclei produced
during coughing, sneezing, and talking [15].
Droplet nuclei can remain suspended in the air
for several hours [16], so adequate infection
controls are necessary when dental treatment is
performed in patients with active Mycobacterium
tuberculosis infection. Pulmonary and laryngeal
tuberculosis are airborne, so care must be taken
to avoid infection [17]. If symptoms such as
prolonged coughing, general malaise, anorexia,
weight loss, night sweats, bloody sputum, and
low-grade fever are observed, pulmonary tuber-
culosis should be suspected, and the patient
should be referred to a respiratory specialist or
infectious disease specialist immediately. When
a patient suspected of being infected with tuber-
culosis visits a dental clinic, the patient should
be isolated from other patients in time and space
and should wear a surgical mask, except when
receiving treatment. Individuals at high risk for
tuberculosis include older adults; those in pre-
carious employment; civil engineering and con-
struction workers; the homeless; short-term
foreign residents from Southeast Asia and South
America; refugees; those with HIV infection,
diabetes mellitus, and collagen diseases; and
regular users of steroids and immunosuppres-
sive drugs [18]. Nonurgent dental treatment
should be postponed until the specialist con-
firms that the patient does not have infectious
tuberculosis or that the patient is no longer
infectious with active tuberculosis. However, if
urgent dental treatment is required for a patient
with active TB, the healthcare worker should
wear an N95-type mask and treat the patient in a
negative pressure room or in a facility that puri-
fies indoor air with a high efficiency particulate
air (HEPA) filter [19].

There are many antituberculosis drugs avail-
able in Japan, but rifampicin, isoniazid, pyrazin-
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amide, ethambutol, and streptomycin are most
frequently used. These antituberculosis drugs are
used in the initial standard treatment for tubercu-
losis [20]. Although the frequency is unknown,
rifampicin, isoniazid, and pyrazinamide are
likely to cause hepatic damage, and ethambutol
may cause visual impairment in addition to
hepatic damage. In addition, streptomycin is
associated with deafness, tinnitus, and vertigo in
the eighth cerebral nerve and numbness and tin-
gling of the lips.

4.8.2 Extrapulmonary Tuberculosis
in Dentistry

Tuberculosis that develops outside the lungs,
trachea, and bronchi is called extrapulmonary
tuberculosis. In general, extrapulmonary tuber-
culosis can occur throughout the whole body
and includes tuberculous pleurisy, lymph node
tuberculosis, miliary tuberculosis, intestinal
tuberculosis, spinal tuberculosis, tuberculous
meningitis, renal and urinary tract tuberculo-
sis, skin tuberculosis, tuberculous peritonitis,
pharyngeal tuberculosis, laryngeal tuberculo-
sis, genital tuberculosis, and ocular tuberculo-
sis. In the dental and maxillofacial regions,
tuberculous cervical lymphadenitis and oral
tuberculosis may be encountered and require
attention. In 2017, the total number of newly
registered TB patients was 16,789, while the
number of extrapulmonary TB patients was
3,599, of which 779 patients developed lymph
nodes outside the hilar and mediastinal regions,
including tuberculous cervical lymphadenitis.
Because there is no category for oral tubercu-
losis, the number of cases is unknown [21].
Most extrapulmonary tuberculosis is caused by
Mycobacterium  tuberculosis  disseminated
hematogenously or lymphogenously from the
lungs, when immunocompetence is impaired if
Mycobacterium tuberculosis remain unsteril-
ized by immune cells [22]. Tuberculous cervi-
cal lymphadenitis is staged by Jones and
Campbell classification as the following:

Stage 1: enlarged, firm, mobile, discrete nodes
showing nonspecific reactive hyperplasia

Stage 2: large rubbery nodes fixed to surrounding
tissues owing to periadenitis

Stage 3: central softening due to abscess
formation

Stage 4: collar-stud abscess formation

Stage 5: sinus tract formation

The diagnostic criteria are (1) presence of a
cervical mass, (2) positive tuberculin reaction,
(3) presence of caseous granuloma in pathologi-
cal tissue, (4) evidence of mycobacteria in
biopsy material, (5) evidence of Mycobacterium
tuberculosis in culture from biopsy material, and
(6) response to chemotherapy with antitubercu-
losis drugs [23]. In recent years, the usefulness
of diagnostic methods such as T-SPOT® TB,
which counts the number of interferon gamma-
producing cells produced by isolating peripheral
blood lymphocytes by blood sampling and cul-
turing them with specific antigens (ESAT-6,
CFP-10), has been recognized [24]. Oral tuber-
culosis causes ulcers on the oral mucosa, most of
which are secondary infections from pulmonary
tuberculosis foci. This is called ulcerative tuber-
culosis, and the symptoms are irregular, superfi-
cial, and perforated ulcers, with ulcer bases that
are granular and covered with grayish-yellow
coat, accompanied by marked contact pain, and
no induration. Diagnosis is made by detection of
Mycobacterium tuberculosis in cultures from
sputum, saliva, or smears from local lesions and
pathological examination by biopsy [25]. The
treatment of extrapulmonary tuberculosis is the
same as that of pulmonary tuberculosis and
mainly consists of drug therapy by a respiratory
specialist or an infectious disease specialist [26].

5 Sleep Apnea Syndrome

Shigeru Sakurai, Keisuke Hosokawa

5.1 Disease Overview (Definition)
Sleep apnea syndrome (SAS) is a chronic and
persistent condition that causes repeated respira-
tory depression and cessation during sleep and
sleep disturbance due to hypoxemia and frequent
arousals (awakening).

At the time of the report in 1976 [27], hypop-
nea was defined as “more than 30 apneas lasting



90

N. Funaguchi et al.

more than 10 s during 7 h of sleep, or more than
5 apneas per hour of sleep, with apneas also
present during non-REM sleep.” However, it was
later added to the definition of hypopnea as “a
phenomenon in which the respiratory airflow
decreases by 30% or more from the baseline dur-
ing wakefulness, and the oxygen saturation
decreases by 3% or more, or is accompanied by
an arousal response” (American Sleep
Association, 1999) and is now called sleep
apnea-hypopnea syndrome. Apnea and hypop-
nea during sleep are both described as respira-
tory events, and in adults, the apnea-hypopnea
index (AHI), which is the total number of respi-
ratory events divided by the sleep time based on
the all-night electroencephalography (EGGQG), is
defined as “the number of respiratory events per
hour of sleep is 5 or more,” as well as the number
of sleep apnea and hypopnea. The latest
International Classification of Sleep Disorders
(ISDS) defines SAS as “a number of respiratory
events per hour of sleep greater than or equal to
5” and daytime symptoms such as drowsiness
and hypertension. In the latest International
Classification of Sleep Disorders (ICSD-III),
SAS is included in sleep-related breathing disor-
der (SRBD).

5.2 Pathophysiology

SAS is a syndrome and includes multiple patho-
physiologies. However, both conditions are char-
acterized by repeated respiratory depression and
cessation during sleep and can be divided into
two major groups: obstructive sleep apnea (OSA)
and central sleep apnea (CSA) [28].

In OSA, the upper airway repeatedly collapses
due to sleep-induced muscle tone loss, resulting
in narrowing and complete obstruction. During
the cessation of airflow, movement of the thora-
coabdominal wall with respiratory effort is seen,
and there is strong snoring when breathing
resumes. Obesity is the most important factor
associated with the onset of OSA, but maxillofa-
cial morphology and otorhinolaryngological fac-
tors (e.g., enlarged tonsils) are also important,

and many cases do not have obesity, especially
Asian population. OSA is frequently complicated
by glucose intolerance, hypertension, cardiovas-
cular disorders (myocardial infarction), cerebro-
vascular disorders (cerebral infarction, cerebral
hemorrhage), etc. Frequent awakenings during
sleep disturb sound sleep, resulting in excessive
daytime sleepiness and fatigue. In recent years,
the relationship between sleep disorders and traf-
fic accidents has become a social problem [29],
and the Road Traffic Law has been revised in
Japan, so that sleep-related disorders with drows-
iness can be grounds for disqualification from
driving.

In CSA, respiratory effort itself is lost due to
dysfunction of the respiratory center. No move-
ment of the thoracoabdominal wall is observed
during airflow cessation, and snoring does not
occur. There are several causes of CSA, includ-
ing organic brain diseases, drug-induced dis-
eases, and primary (idiopathic) CSA.

In addition, Cheyne-Stokes respiration (CSR),
a type of CSA, is more common in patients with
circulatory dysfunction such as congestive heart
failure.

CSR is caused by hyperresponsiveness to par-
tial pressure of carbon dioxide (PaCO,), which
leads to hyperventilation by some stimulus, fol-
lowed by apnea due to the resulting PaCO,
decrease. A gradual increase in respiration is
followed by a gradual decrease and cessation of
respiration. It is thought to be due to a delay in
blood circulation time from the lungs to the che-
moreceptors in the neck.

5.3 Epidemiology

In a large US survey [30], an AHI of 5 or more
was reported in 24% of men and 9% of women,
and an AHI of 5 or more with sleepiness was
reported in 4% of men and 2% of women. In a
subsequent survey report, an AHI of 15 or more
was reported in 10% of men aged 30-49 years
and 17% of those aged 50-70 years and in 3% of
women aged 3049 years and 9% of those aged
50-70 years [31].
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5.4 Categories

In addition to the abovementioned classification
of clinical classifications such as OSA and CSA,
there is a severity classification by AHI obtained
by polysomnography (PSG). The AASM
(American Academy of Sleep Medicine) classi-
fies AHI less than five times/hour as normal,
5-15 as mild, 15-30 as moderate, and 30 or more
as severe [32].

However, diagnostic criteria may vary from
country to country due to health insurance system,
for example, in Japan 5 to less than 20 is classified
as mild disease, 20 to less than 40 as moderate dis-
ease, and 40 or more as severe disease and 20 or
more as subject to health insurance.

5.5 Symptoms

In many cases, patients are referred to a medical
institution after being pointed out by others as
having strong snoring, apnea, or gasping breath-
ing. In some cases, patients fall asleep on the
dental table and show symptoms of apnea and/or
snoring or fall asleep in the waiting room while
waiting for treatment. Subjective symptoms
include midnight awakening, daytime drowsi-
ness, headache and lightheadedness on waking,
lack of sound sleep, and fatigue. Other symptoms
include heartburn, cough, and nocturia. In addi-
tion, clinical symptoms and social problems vary
with age.

In children, associations with cognitive-
behavioral abnormalities such as attention defi-
cits, hyperactivity, problem behaviors [33],
learning disabilities [34], and developmental
effects [35] have been reported, and the effects are
severe even when the AHI is lower. In the elderly,
cases of cognitive dysfunction and confusion with
depression, as well as an association with verbal
memory, have also been reported [36].

5.6 Clinical Examinations

For the definitive diagnosis of SAS based on the
definition, it is essential to perform PSG, which
can identify the sleep time on EEG, but a simpler

diagnostic test is the out-of-center sleep test
(OCST) using a portable monitor (PM).

PSG is the gold standard of sleep studies
because it simultaneously records electroenceph-
alography (EEG), electroretinography (EOG),
nasal airflow, otogeal electromyography (EMG),
snoring sounds, chest and abdominal wall move-
ments, electrocardiography (ECG), oxygen satu-
ration, and electromyography of the lower
extremities. However, the number of facilities
that can perform this test is limited because it
requires a dedicated laboratory, testing equip-
ment, and specialized technicians.

PM can be performed at home and can be
worn by patients themselves in their usual sleep-
ing environment. However, PM does not include
electroencephalography (EEG), so it is difficult
to evaluate sleep in terms of both quantity and
quality. The results are expressed as the
Respiratory Event Index (REI), which is the
number of respiratory events divided by the time
of the test, and may underestimate the severity of
the disease compared with the AHI by PSG.

The Epworth Sleepiness Scale (ESS) is com-
monly used to evaluate daytime sleepiness, and
the ESS scores the degree of sleepiness in
situations where sleepiness is likely to occur. If
daytime sleepiness is suspected based on the
score, it is recommended to refer the patient to a
medical institution that can perform an objective
sleep test.

5.7 Treatment

The first-line treatment for OSA is continuous
positive airway pressure (CPAP) therapy. This
therapy maintains the patency of the upper air-
way, which tries to close during sleep, by adding
positive pressure to the airway through a nasal
mask and keeping it higher than atmospheric
pressure. The therapeutic effect is high, and the
suppression of complications and improvement
of life prognosis have been confirmed. However,
it requires a power supply and is not easy to carry.
In Japan, the health insurance benefit standard
(insurance coverage) is an AHI of at least 20
times/hour for PSG and an REI of at least 40
times/hour for PM.
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Fig. 6.13 An example of an oral appliance (OA).
Separate upper and lower jaw OA

In some cases, however, it is difficult to con-
trol apnea, and adjunctive ventilation such as
Adaptive Servo-Ventilation (ASV) or bilevel-
positive airway pressure (BiPAP) may be used.

The oral appliance (OA) or mandibular
advancement device (MAD) is a dental treatment
method (Fig. 6.13), which is more portable and
easier than the CPAP device. Other treatments
include weight loss and otorhinolaryngological
treatment (pharyngoplasty), but in each case, the
treatment effect depends on the patient, so it is
essential to evaluate the treatment effect after
intervention.

5.8 Prognosis

Although the severity of SAS is associated with
mortality, sleep-disordered breathing is rarely a
direct cause of death, and the development of
various complications is problematic; when
classified into AHI 5-15 (mild), 15-30 (moder-
ate), and >30 (severe), the hazard ratios of death
compared with subjects without SAS are 0.93,
1.17, and 1.46, respectively [37]. Furthermore,
the hazard ratio for death in men aged
40-70 years with severe SAS is 2.09. In a long-
term observational study, when compared with
healthy subjects and mild and moderate SAS
with AHI 5-30, SAS with AHI 30 or more have
a higher incidence of cardiac disease [38].
Furthermore, SAS with an AHI of 15 or more
has been reported to be associated with mortal-
ity, incidence of stroke, incidence of cancer, and

mortality from cancer compared with healthy
subjects [39].

5.9 Recent Findings

Continuation of treatment with CPAP and OA is
essential. In a recent study, the incidence of car-
diovascular disease was significantly lower in
patients who continued CPAP therapy than in
those who discontinued it [40]. The continuation
rate of CPAP therapy is determined by checking
the usage status recorded in the memory of the
device and is judged to be good if it is more than
4 h per day and more than 70% of the treatment
period. In general, it is difficult to objectively
assess OA use, but recent studies that objectively
assessed OA use rate reported that the continua-
tion rate was not related to AHI or ESS at diagno-
sis but was related to a decrease in snoring and
oral dryness [41].

5.10 Notes from Dentistry
Perspective [42]

Kazuro Satoh

Indications for Dental

Treatment

The most common type of OSA is sleep apnea
Syndrome (SAS), which can be treated by den-
tistry, while central sleep Apnea (CSA) and mixed
sleep apnea (MSA) cannot be treated by dentistry.

5.10.1

5.10.2 Dental Treatment Methods:
Conservative and Surgical
Treatment

In dental treatments, OA, which is regarded as a

conservative treatment, is widely performed for

OSA in most of the cases. There is also a method

of sucking the tongue out of the oral cavity in OA;

however, OA is widely used to physically open the
airway by guiding the mandible forward in Japan

(Figs. 6.13 and 6.14). The application of OA treat-

ments is considered to be mild OSA patients

(5 < AHI < 15), but various methods have been

also considered such as combined use with CPAP
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Fig.6.14 Oral cavity
before (a) and after (b)
OA placement. Forward
guidance of the
mandible in cases of
mandibular recession

Fig.6.15 A case of
skeletal type maxillary
protrusion with
simultaneous upper and
lower jaw bone
movement by surgical
orthodontic treatment.
The anterior and
posterior diameters of
the mesopharynx and
inferior pharynx are
widened by the upward
movement of the maxilla
and the forward
movement of the
mandible

therapy for patients with OSA in the moderate or
higher disease. Although OA is relatively a simple
treatment, it is difficult to apply to patients with
edentulous jaws and complete dentures, whereas
there is a risk of causing changes in jawbone posi-
tion and occlusion by long-term application.

On the other hand, surgical treatments in the
dental field include anterior displacement of the
genioglossus muscle, partial tongue resection,
and surgical orthodontic treatment to reconstruct
the occlusion and change the position of the jaw-
bone (Fig. 6.15).

OSA is frequently associated with Treacher
Collins syndrome and Pierre Robin syndrome,
which show mandibular hypoplasia; Crouzon
syndrome, which shows maxillary hypoplasia;
and acrocephaly. Although non-syndromic
micrognathia can also cause OSA, from the

standpoint of dentistry, surgical orthodontic treat-
ment including jawbone movement with occlusal
reconstruction may be applied in both symptom-
atic and non-symptomatic cases of jaw deformity
with skeletal malocclusion (jaw deformity). In
such patients, orthodontics, plastic surgery, and
oral surgery work as a team to treat the jaw defor-
mity and malocclusion.

6 Interstitial Lung Disease

Toshimi Chiba

It is a general term for diseases in which the inter-
stitium, such as alveolar septa and interstitium in
the broad sense (interlobular interstitium, bron-
chovascular bundles, pleural lamina propria), is



94

N. Funaguchi et al.

the basic site of inflammation and fibrosis. Diffuse
lung disease (interstitial lung disease) is defined as
a disease in which diffuse shadows are seen in the
bilateral lung fields on chest radiographs or CT
images and includes (1) interstitial pneumonia of
unknown cause (idiopathic interstitial pneumonias
(IIPs)), (2) diseases of unknown cause other than
IIPs (sarcoidosis, eosinophilic pneumonia, pulmo-
nary alveolar proteinosis, etc.), and (3) diseases
with known causes or underlying diseases [43].

In this section, we describe idiopathic pulmo-
nary fibrosis (IPF), which accounts for more than
half of the idiopathic interstitial pneumonia des-
ignated as an intractable disease by the Ministry
of Health, Labour and Welfare (MHLW) and has
a poor prognosis.

6.1 Idiopathic Pulmonary Fibrosis
(IPF)
6.1.1 Disease Overview

It is a type of idiopathic interstitial pneumonia
characterized by cryptogenic progressive fibro-
sis, eventually forming an irreversible honey-
comb lung with severe restrictive ventilation and
impaired pulmonary diffusing capacity.

6.1.2 Pathophysiology

Repeated damage to the alveolar epithelium and
basement membrane and proliferation of fibro-
blasts and myofibroblasts during the repair pro-
cess cause fibrosis of the interstitium and
reconstruction of the alveolar structure.
Progressive fibrosis causes respiratory dysfunc-
tion, and subpleural honeycomb lung is observed.
The pathological diagnosis shows a usual inter-
stitial pneumonia (UIP) pattern, with a complex
distribution of fibrotic lesions of various degrees
and normal areas adjacent to each other.
Heterogeneity of fibrosis is observed and fibrosis
progresses from the margin of the lobule.

1. Acute exacerbation of IPF: During the course
of IPF, rapid respiratory failure develops on a
daily basis, and bilateral diffuse and extensive
ground glass appearance to infiltrating shad-
ows newly appear. A decrease in PaO, and an

increase in serum KL-6 are also observed.
The prognosis is extremely poor, with a mor-
tality rate of 80%, despite the use of steroid
pulse therapy, immunosuppressive agents,
anticoagulant therapy, and neutrophil elastase
inhibitors. The pathophysiology of acute
exacerbation of IPF is diffuse alveolar dam-
age (DAD) which develops based on IPF.

6.1.3 Epidemiology

According to the epidemiological survey of IIPs
in Japan (2010), the annual incidence rate was
2.65/100,000 and the prevalence rate was
11.8/100,000, of which IPF accounted for more
than 90%. However, it is estimated that there is a
considerable number of idiopathic nonspecific
interstitial pneumonia (iNSIP) that does not
appear in statistics, because the diagnosis of dis-
ease types other than IPF requires pathological
diagnosis by surgical lung biopsy [44]. It is more
common in middle-aged men, with a mean age at
onset of 64-68 years.

6.1.4 Risk Factors
Risk factors for the onset and progression of the
disease include smoking, dust exposure, and gas-
troesophageal reflux disease, with a possible
genetic predisposition.

6.1.5 Symptoms

The initial symptoms are dry cough and dyspnea
on exertion. Fine crackles are heard at the end of
inspiration in the bilateral inferior lung fields in
more than 90% of cases, and a clubbed finger is
present in 30-60% of cases. With progression of
the disease, cyanosis, pulmonary heart disease,
and peripheral edema are observed.

6.1.6 Clinical Examination

1. Hematological and biochemical tests: Elevated
levels of sialylated carbohydrate antigen KL-6
and surfactant proteins (SP-D and SP-A) are
used as serum markers to monitor the presence
of the disease, its pathogenesis, and response to
treatment. Autoantibodies such as antinuclear
antibodies and rheumatoid factor are found in
10-20% of patients with IPF, and high titers
suggest the presence of collagen disease.
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2. Plain chest X-ray examination: Reticular and
ring-shaped shadows with bilateral inferior
lung fields are seen.

3. High-resolution = computed tomography
(HRCT) of the chest: The findings of honey-
combed lung with cystic structures in the
bilateral lower lobes, dorsal side, and directly
under the pleura (Fig. 6.16).

4. Respiratory function tests: This is a condi-
tion based on lung volume reduction, with
restrictive ventilation impairment (decrease
in total lung capacity and vital capacity
(%VC < 80%)) and decreased pulmonary
diffusing capacity.

5. Blood gases: Arterial partial oxygen pressure
(Pa0,) and arterial blood oxygen saturation
(Sp0O,) decrease even at rest. The alveolar-
arterial oxygen difference (A-aDo2) increases.

6.1.7 Treatment
1. Treatment of chronic stage
(a) Pharmacotherapy: Recently, the antifi-
brotic agents pirfenidone (which inhibits
the production of growth factors such as
TGF-f and platelet-derived growth factor
(PDGF)) and nintedanib (PDGF, fibro-
blast growth factor (FGF), vascular endo-
thelial growth factor (VEGF) receptor
antagonist, small molecule tyrosine

Fig. 6.16 Chest CT finding shows idiopathic pulmonary
fibrosis (IPF). The findings of honeycombed lung with
cystic structures in the bilateral lower lobes, dorsal side,
and just below the pleura are observed

kinase inhibitor) have been developed
and shown to be effective in inhibiting
fibrosis.

(b) Home oxygen therapy (HOT): It is char-
acterized by marked hypoxemia during
exertion compared with rest, and HOT
should be introduced when SpO, < 90%
during ambulation.

(c) Respiratory rehabilitation: It is recom-
mended for patients in the chronic stable
stage with moderate pulmonary function
decline and effort lung capacity (FVC) of
60-80%.

2. Treatment of acute exacerbation

(a) Pharmacotherapy: It has been reported
that high-dose steroid therapy and com-
bined use of steroids and immunosup-
pressive agents prolong survival. In
addition, thrombomodulin, which neu-
tralizes high mobility group box 1 protein
(HMGB-1) and has anti-inflammatory
effects, and neutrophil elastase inhibitors
have been reported to be effective.

(b) Endotoxin adsorption therapy: PMX-
DHP (direct hemoperfusion with a
polymyxin B immobilized fiber column),
which removes activated neutrophils, has
been reported to improve the prognosis of
acute exacerbations.

6.1.8 Prognosis

The mean survival is 3-5 years, but individual
differences are large and the prognosis is
extremely poor. Poor prognostic factors include
acute exacerbation, complication of lung cancer,
and pulmonary hypertension.

6.1.9 Recent Findings

Lung transplantation: IIP is recognized as an
indication for lung transplantation in Japan, and
the median survival after transplantation is
reported to be 4 years. The proportion of living-
donor lung transplantation among lung transplan-
tation cases in Japan is higher than in Europe and
the United States.
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6.2 Notes from Dentistry

Perspective
Atsushi Ogawa

Cause of Interstitial Pneumonia
and Its Relation to Dentistry

In Japan, there have been case reports of intersti-
tial pneumonia caused by administration of
Hanxia pharmaceutical for cheilitis [45] and
tegafur, gimeracil, and oteracil potassium (S-1)
for tongue cancer [46, 47]. Reports of interstitial
pneumonia have been accumulated not only with
anticancer drugs but also with relatively safe
Kampo formula [45].

On the other hand, dental workers are 23 times
more likely to suffer from idiopathic pulmonary
fibrosis than other occupations. This may be due to
exposure to infectious agents, chemicals, and fugi-
tive dust in the work environment. It is important
for us to note that inhalation exposure increases
the risk of occupational respiratory diseases [48].

6.2.1

6.2.2 Dry Mouth Symptoms

and Interstitial Pneumonia

in Sjogren’s Syndrome
Sjogren’s syndrome is a chronic inflammatory
disease of unknown etiology characterized by
ocular dryness and xerostomia due to impaired
secretion of the lacrimal and salivary glands.
Although the clinical manifestations of Sjogren’s
syndrome are diverse, interstitial pneumonia is
an important complication that requires special
treatment. Hirohata et al. [49] reported that
among 58 patients with Sjogren’s syndrome,
xerostomia was a glandular symptom in 43
patients (74.1%) and interstitial pneumonia was
an extraglandular symptom in 11 patients
(19.0%). Furthermore, the complications of
interstitial pneumonia in Sjogren’s syndrome
were almost equal in the proportion of primary
and secondary cases [49].

6.2.3 Dental Treatment of Patients

with Interstitial Pneumonia
Although there are no oral symptoms characteris-
tic of patients with lung diseases, but especially
in patients with interstitial pneumonia, dental
treatment is often unreasonable because of long-

term steroid therapy or complications of lung
cancer [50]. If the Fletcher, Hugh-Jones classifi-
cation [8] (Table 6.1) for dyspnea is II or lower,
normal outpatient dental treatment is possible,
but if it is IV or higher, only emergency dental
treatment is possible [50].

Asahi et al. [51] reported that a patient with idio-
pathic interstitial pneumonia corresponding to
grade IV in the Fletcher, Hugh-Jones classifica-
tion [8] underwent resin filling under systemic
control and died 10 days later of respiratory fail-
ure, although no causal relationship to dental
treatment was found. On the other hand, oral
hygiene should be actively practiced to reduce
the aggravating factors of interstitial pneumonia,
such as prevention of aspiration pneumonia.
Morita et al. [52] considered that professional
oral care has a suppressive effect on further exac-
erbation of pneumonia, especially in patients
who have been hospitalized for a long time and
are in the terminal stage of severe pneumonia.

6.2.4 Home Oxygen Therapy

and Dental Treatment and Oral

Care
Regardless of whether a patient has interstitial
pneumonia or is receiving home oxygen therapy,
firework should be avoided near the patient
because of the risk of ignition. It has been sug-
gested that inadvertent use of semiconductor
laser irradiation in patients receiving home oxy-
gen therapy may result in ignition from the area
around the nasal cannula during oxygen inhala-
tion. With the social background of the promo-
tion of home dental care, it is necessary to alert
the public to such unexpected risks [53].
Patients receiving home oxygen therapy, espe-
cially those receiving oxygen by the mask
method, often have dry oral cavity, resulting in
viscous sputum and halitosis. In addition, the oral
mucosa is easily damaged. Therefore, it is essen-
tial to take care of the oral cavity to keep it con-
stantly moist [54].

6.2.5 Oral Adverse Events

of Pirfenidone
Pirfenidone is an antifibrotic agent indicated for
the treatment of idiopathic pulmonary fibrosis.
The incidence of oral adverse events caused by
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this drug has been reported to be 1-5% for sto-
matitis, and the incidence of adverse events
increases with dose escalation. Akiyama et al.
[55] reported a case in which multiple painful
ulcers appeared on the tongue at the initial dose.
In this case, the pain subsided within 1 week after
withdrawal of pirfenidone, and the ulcers healed
within 2 weeks.
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1.1 Hyperthyroidism [1-5]

1.1.1 Disease Overview

Hyperthyroidism is a condition in which the syn-
thesis of thyroid hormones by the thyroid gland is
increased. Therefore, some diseases are known to
cause hyperthyroidism. The thyroid gland con-
sists of a follicle and stroma surrounded by thy-
roid follicular epithelial cells, and thyroglobulin
is stored in the follicle. The thyroid follicular epi-
thelial cells produce and secrete thyroxine (T4)
and triiodothyronine (T3). Parafollicular cells (C
cells) are scattered in the stroma and produce cal-
citonin. In other words, the thyroid gland pro-
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duces T4, T3, and calcitonin, but the term thyroid
hormone usually refers to both T4 and T3.

1.1.2 Pathophysiology

Hyperthyroidism is a condition in which thyroid
hormone synthesis is increased, but thyroid hor-
mones stored in the thyroid follicles leak into the
blood and cause elevated blood T4 and T3 levels in
conditions in which thyroid follicles are destroyed.
On the other hand, the clinical symptoms based on
high blood T4 and T3 levels are the same as those
of hyperthyroidism, so that these conditions are
sometimes referred to together as thyrotoxicosis
and strictly distinguished from hyperthyroidism.
The main effects of thyroid hormones are to pro-
mote growth and maturation and to increase basal
metabolic rate, and hyperthyroidism is associated
with increased basal metabolic rate.

1.1.3 Epidemiology

The causes of hyperthyroidism vary widely and
are thought to account for about 1% of the total
population, depending on the region and the report.

1.1.4 Classification

Hyperthyroidism can be classified into primary
hyperthyroidism, which is caused by the thyroid
gland, and secondary (central) hyperthyroidism,
which is caused by extrathyroidal factors.
Thyrotoxicosis is classified into primary hyper-
thyroidism, secondary (central) hyperthyroidism,
thyroid destruction, and others (Table 7.1).
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Table 7.1 Classification of thyrotoxicosis

I. Hyperthyroidism
1. Primary
Graves’ disease
Thyroid hormone-producing thyroid tumor
(Plummer’s disease)
2. Secondary (central)
TSH-producing pituitary adenoma
II. Due to destruction of the thyroid gland
Painless thyroiditis, subacute thyroiditis, etc.
III. Others
Thyroid hormone overdose

Primary hyperthyroidism is characterized by
autonomous production of T4 and T3 by the thy-
roid gland independent of thyroid-stimulating hor-
mone (TSH) and is represented by Basedow’s
disease and thyroid hormone-producing thyroid
tumors (Plummer’s disease). Secondary (central)
hyperthyroidism is represented by pituitary
adenomas that produce TSH. Painless thyroiditis
and subacute thyroiditis are disorders in which the
thyroid follicles are destroyed and blood thyroid
hormone levels are elevated. In these diseases, thy-
roid hormone production is impaired due to the
destruction of thyroid follicles. Excessive intake of
thyroid hormone preparations also causes symp-
toms of high blood thyroid hormone levels.

The most frequent cause of hyperthyroidism is
primary hyperthyroidism due to Graves’ disease.

1.1.5 Symptoms

The increased basal metabolic rate causes palpi-
tations, hyperhidrosis, weight loss, general mal-
aise, hand tremors, and tachycardia. When high
thyroid hormone levels cause high output heart
failure, edema may be observed.

1.1.6 Clinical Examination

Blood tests may show low cholesterol, elevated
ALP (alkaline phosphatase), AST (aspartate
transaminase), ALT (alanine transaminase), and
hyperglycemia. Electrocardiography may show
sinus tachycardia or atrial fibrillation.

Most of T4 and T3 are bound to serum thyrox-
ine binding globulin, but free T4 and T3 are not
bound to thyroxine binding globulin and are bio-
logically active. In hyperthyroidism, high free T4
and high free T3 levels are commonly observed.
The diagnosis of primary hyperthyroidism is made

when TSH levels are low due to negative feed-
back, and high TSH levels are diagnosed second-
ary (central) hyperthyroidism, and hypothalamic
and pituitary abnormalities should be investigated.
Free T4 and free T3 are also elevated in conditions
in which thyroid follicles are destroyed, and TSH
is low due to negative feedback.

1.1.7 Treatment

In principle, treatment of the causative disease of
hyperthyroidism is essential. Therefore, treat-
ment differs depending on the cause of each dis-
ease. The treatment of Graves’ disease, the most
common cause of hyperthyroidism, will be
described later. Thyroid hormone-producing thy-
roid tumor (Plummer’s disease) and TSH-
producing pituitary adenoma are treated by tumor
removal surgery in principle. In principle, beta-
blockers are used to treat tachycardia and hyper-
tension caused by high thyroid hormone levels.

1.1.8 Prognosis

The causes of hyperthyroidism vary widely, but
the prognosis is generally good with appropriate
diagnosis and treatment. However, the mortality
rate is high in cases of thyroid crisis as described
below.

1.1.9 Recent Findings

Subclinical hyperthyroidism is a condition in
which free T4 and free T3 are within the refer-
ence level, but TSH is suppressed and lower than
the reference level. It has been suggested that
subclinical hypothyroidism may increase the risk
of cardiovascular disease and osteoporosis.
However, because of the wide variety of causes
of hyperthyroidism, it is controversial whether it
should be treated or not, and no conclusion has
been reached.

1.2 Basedow’s Disease

1.2.1 Disease Overview

It is a thyroid organ-specific autoimmune disease
caused by persistent stimulation of the TSH recep-
tor by anti-TSH receptor antibodies, which are
autoantibodies against the TSH receptor expressed
on the surface of thyroid follicular epithelial cells,
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resulting in excessive production of T4. It is the
most common cause of hyperthyroidism.

1.2.2 Epidemiology

It is more common in women aged 15-50 years,
with a male to female ratio of approximately 1:7
to 10.

1.2.3 Symptoms
Palpitation, hyperhidrosis, weight loss, general
malaise, hand tremor, and tachycardia are com-
mon symptoms of high thyroid hormone levels.
Graves’ disease is characterized by (1) goiter,
(2) tachycardia, and (3) ocular proptosis, which
are collectively referred to as the Merseburg
triad. Ocular protrusion is a symptom of the auto-
immune mechanism of Graves’ disease.

1.2.4 Clinical Examination

A diagnosis of primary hyperthyroidism caused
by Graves’ disease can be made if blood tests
show high free T4, high free T3, low TSH, and
positive anti-TSH receptor antibody.

When the radioactive iodine ('*°I) uptake rate
test of nuclear medicine is performed, a diffuse
increase in the uptake of I'* in the thyroid gland
is observed.

1.2.5 Treatment

There are three treatment methods for Graves’
disease: (1) medical treatment with oral anti-
thyroid medication, (2) isotope therapy, and (3)
surgical treatment. In Japan, medical treatment
with antithyroid medication is often chosen.

Two types of antithyroid drugs, thiamazole
and propylthiouracil, have pharmacologic effects
that inhibit the synthesis of thyroid hormones.
Severe side effects include leukopenia and
hepatic dysfunction.

Isotope therapy is a treatment that takes radio-
iodine ('); ' destroys follicular epithelial
cells in the thyroid gland. It is not indicated for
pregnant women, lactating women, and growing
children.

In recent years, total thyroidectomy is the
most common surgical treatment. Although the
thyroid hormone-lowering effect is reliable, post-
operative hypothyroidism occurs, and lifelong
oral thyroid hormone therapy is required.

1.3 Thyroid Crisis

1.3.1 Disease Overview

Thyroid crisis is a life-threatening condition
requiring urgent medical treatment in which the
body’s compensatory mechanism for excessive
thyroid hormone action fails and multiple organs
become dysfunctional when some kind of severe
stress is applied in the presence of untreated or
poorly controlled underlying thyroid disease that
causes thyrotoxicosis. The clinical symptoms of
thyroid crisis are as follows: The clinical mani-
festations of thyroid crisis include disturbance of
consciousness, cardiac failure, shock, tachycar-
dia, high body temperature, diarrhea, and jaun-
dice. Graves’ disease is the most common cause.

1.4  Thyroid Hormone Regulation
[6-8]
Yoshiki Sugiyama

Thyroid hormones consist of thyroxine (T4), triio-
dothyronine (T3), and reverse T3 (rT3), which are
derived from iodine. More than 99% of thyroid
hormones in the blood are bound to thyroxine
binding globulin, but free thyroid hormones (FT4
and FT3) exert their biological effects. T4 is
secreted in larger amounts than T3, but T3 exerts
its effects more rapidly and is more active than T4.

The synthesis and secretion of these thyroid hor-
mones are mainly regulated by the hypothalamic-
pituitary-thyroid system. In other words,
thyrotropin-releasing hormone (TRH) secreted
from the hypothalamus stimulates the synthesis and
secretion of thyroid-stimulating hormone (TSH) in
the anterior pituitary gland and thyroid hormones
(T3 and T4) in the thyroid gland. T3 and T4 have a
negative feedback mechanism against TRH and
TSH, and their blood levels are regulated.

1.5 The Action of Thyroid

Hormones [6]

1. Heat-producing effect: It increases oxygen
consumption and promotes calorie consump-
tion by increasing basal metabolic rate.
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2. Effects on growth: It is essential for brain
development and bone development.

3. Effect on lipid metabolism: It lowers serum
cholesterol level.

4. Actions related to glucose metabolism: It
increases absorption of sugar from the intesti-
nal tract and raises blood glucose levels.

5. Actions related to protein metabolism: It
plays an important role in the maintenance of
protein synthesis.

6. Effect on autonomic nervous system: It has a
potentiating effect on beta-adrenergic recep-
tors and increases the heart rate.

7. Effect on the skin: It suppresses subcutaneous
tissue deposition of glycosaminoglycan
(mucopolysaccharide). In hypothyroidism,
myxedema-like facial appearance and edema
of the anterior neck that do not leave indenta-
tion when compressed (non-pitting edema)
are observed.

1.6 Notes from Dentistry

Perspective

Hyperthyroidism is a condition in which the
thyroid gland itself is hyperactive, resulting in
increased thyroid hormone synthesis and secre-
tion. On the other hand, thyrotoxicosis, which is
often confused with hyperthyroidism, is a con-
dition in which thyroid hormone action is exag-
gerated due to an excess of thyroid hormones in
the body, regardless of the cause. Therefore, it
includes not only hyperthyroidism but also
cases in which excessive hormones are released
due to destruction of the thyroid gland, exces-
sive intake of thyroid hormones, or ectopic thy-
roid tissue.

Diseases Indicative
of Hyperthyroidism [6-9]

1.6.1

Basedow’s Disease (or Graves' Disease)
It is caused by a disruption of immune regulatory
mechanisms with the involvement of multiple
environmental and genetic factors.

The clinical manifestations include goiter,
thyrotoxic symptoms, ocular symptoms, and

cutaneous symptoms such as myxedema. As
mentioned above, goiter, tachycardia, and ocular
proptosis are known as the Merseburg triad.
Excessive thyroid hormone action is a symptom
of thyrotoxicosis. Thyrotoxic symptoms include
palpitations, fatigue, excessive sweating, hand
tremors, weight loss, mental instability, tachycar-
dia, increased systolic blood pressure, decreased
diastolic blood pressure, and atrial fibrillation.
Complications include periodic tetraplegia and
myasthenia gravis.

Oral manifestations include tremor of the
tongue, early eruption and early loss of decidu-
ous teeth, early eruption of permanent teeth,
osteoporosis of the jawbone and skull, and peri-
odontal disease.

Hyperthyroidism Other Than Basedow’s
Disease

There are functional adenomas, toxic multinodu-
lar goiter, TSH-producing tumors, hydatidiform
moles, and malignant chorioepitheliomas.

Thyroid Crisis

Thyroid crisis occurs in patients with untreated or
poorly controlled hyperthyroidism who are sub-
jected to severe stress, such as infection, trauma,
surgery, or overwork. Thyroid crisis is caused by
the failure of the body’s compensatory function
against excessive thyroid hormone secretion,
resulting in the dysfunction of multiple organs.
Symptoms include fever and sweating, sinus
tachycardia, atrial fibrillation, gastrointestinal
symptoms such as vomiting and jaundice, and
disturbance of consciousness such as excitement
and confusion.

1.6.2 Dental Treatment of Patients
with Hyperthyroidism [7, 9]

1. In principle, dental treatment should be per-
formed once thyroid function is normalized
and cardiac complications are under control.
Specifically, if the blood levels of T4, T3,
FT4, FT3, and TSH are within the normal
range and there are no complications, normal
dental treatment can be performed.

2. The severity of the disease and the medica-
tions should be checked before treatment. If
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necessary, consult a physician. The patient
may have been prescribed beta-blockers, anti-
arrhythmic agents, or anti-thrombotic agents,
and these should be checked. In dental treat-
ment, regular medications should be contin-
ued. In addition, hyperthyroidism is a cause of
secondary hypertension, and if the patient has
hypertension, treatment should be based on
the severity of the hypertension. Furthermore,
oral surgery, such as tooth extraction, can
cause thyroid crisis, so it should be performed
only after normalization of thyroid function
and confirmation that there are no cardiac
complications.

3. During dental treatment, local anesthesia and
sedation should be used to reduce stress. A
monitor should be attached during treatment.
The use of adrenaline-containing local anes-
thetics should be determined after checking
for normal function and the presence of car-
diac complications. If necessary, a local anes-
thetic with felypressin can be used for local
anesthesia. In the case of tachycardia or atrial
fibrillation, a heart rate of more than 100 beats
per minute is associated with high risk [6].

2 Hypothyroidism [1, 2, 10-12]
Haruhiro Sato

2.1 Hypothyroidism

2.1.1 Disease Overview

Hypothyroidism is a condition in which the syn-
thesis of thyroid hormones by the thyroid gland is
decreased. There are diseases that cause hypothy-
roidism. The thyroid gland consists of a follicle
and stroma surrounded by thyroid follicular epi-
thelial cells, and thyroglobulin is stored in the
follicle. The thyroid follicular epithelial cells
produce and secrete thyroxine (T4) and triiodo-
thyronine (T3).

Chronic thyroiditis is the most common cause
of hypothyroidism, but chronic thyroiditis may
be associated with normal thyroid function, so
chronic thyroiditis and hypothyroidism are not
necessarily the same.

2.1.2 Pathophysiology

However, in thyroid hormone resistance syn-
drome, in which cells cannot respond to T3 due
to a loss-of-function mutation in the thyroid hor-
mone receptor in the cell nucleus, the clinical
symptoms may be the same as those of hypothy-
roidism, even if the thyroid T4 and T3 synthe-
tases are normal.

The major actions of thyroid hormones are to
promote growth and maturation and to stimulate
basal metabolic rate, and these actions are
reduced by hypothyroidism.

2.1.3 Epidemiology

Hypothyroidism has a wide range of causes and
is thought to affect approximately 3—7% of the
population, depending on the region and reports.
The male to female ratio is about 1:5 to 10.

2.1.4 Classification
There are three types of hypothyroidism: primary
hypothyroidism, in which the thyroid gland itself
is injured and the production of T4 and T3 is
decreased; secondary (central) hypothyroidism,
in which hypothalamic and pituitary gland injury
such as tumor, inflammation, circulatory disor-
ders, and so on is observed (with the decrease of
the thyroid-stimulating hormone (TSH) or TSH-
releasing hormone (TRH), as a result, thyroid
hormone secretion is decreased); and, as men-
tioned above, thyroid hormone resistance syn-
drome (Table 7.2).

Primary hypothyroidism is caused by chronic
thyroiditis (Hashimoto’s disease), total thyroid-
ectomy, radiation therapy, or iodine deficiency.

Table 7.2 Classification of hypothyroidism

1. Primary hypothyroidism
Chronic thyroiditis (Hashimoto’s disease), after total
thyroidectomy, after thyroid exposure by
radiotherapy, iodine deficiency, cretinism
(congenital), etc.

II. Secondary (central) hypothyroidism
Hypothalamic and pituitary diseases (tumor,
inflammation, circulatory disorders, etc.)

III. Others
Thyroid hormone resistance syndrome
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Primary hypothyroidism is caused by chronic
thyroiditis ~ (Hashimoto’s  disease),  total
thyroidectomy, thyroid exposure due to radiation
therapy, or iodine deficiency. Chronic thyroiditis
is the most common cause of hypothyroidism.

2.1.5 Symptoms

A decrease in basal metabolic rate due to low thy-
roid hormone levels causes general malaise,
coldness, weight gain, constipation, muscle stiff-
ness, dry skin, bradycardia, hypotension, cardiac
failure due to decreased cardiac output, slow
movements, somnolence, memory loss, and
depression. In the elderly, memory loss and
depression worsen, and dementia may be
diagnosed.

Edema of the face and lower extremities may
occur due to mucopolysaccharide deposition
caused by decreased mucopolysaccharide metab-
olism. Unlike edema caused by water retention in
the interstitium due to cardiac failure, this type of
edema is characterized by the absence of indenta-
tion even when pressure is applied and is called
myxedema. Myxedema is characterized by an
enlarged lip and a giant tongue due to the deposi-
tion of mucopolysaccharide and is called a
myxedema-like face. When myxedema caused by
hypothyroidism is accompanied by conscious-
ness disorder, it is called myxedematous coma.

2.1.6 Clinical Examination

Anemia due to hematopoietic disorders of the
bone marrow, high cholesterol and triglyceride
levels, and elevations of AST, ALT, and CK (cre-
atine kinase) may be observed. The electrocar-
diogram may show  bradycardia  and
hypotension.

Most of the blood T4 and T3 are bound to the
serum protein thyroxin binding globulin, but free
T4 and T3 are more bioactive than free T4 and
T3. In hypothyroidism, low free T4 and low free
T3 are commonly observed in blood tests. A high
level of TSH due to negative feedback is diag-
nosed as primary hypothyroidism, and a low
level of TSH is diagnosed as secondary (central)
hypothyroidism.

To diagnose secondary (central) hypothyroid-
ism, a TRH stress test may be performed to stim-
ulate thyrotrophs in the anterior pituitary gland
and confirm decreased TSH secretion.

When the radioactive iodine ('?’I) uptake rate
test of nuclear medicine is performed, a decrease
in 2°T uptake into the thyroid gland is observed.

2.1.7 Treatment

In hypothyroidism, appropriate doses of thyroid
hormone replacement therapy (levothyroxine
sodium) are administered regardless of the caus-
ative disease. The dose is gradually increased
starting with a small dose, and the maintenance
dose is the dose at which TSH, free T4, and free
T3 are within the reference values. If the dose is
higher than the initial dose, there is a risk of
inducing ischemic heart disease because the
workload of the heart increases rapidly and the
oxygen requirement of the myocardium
increases.

Secondary (central) hypothyroidism may be
associated with secondary (central) hypoadre-
nocorticism due to decreased adrenocortico-
tropic hormone (ACTH) secretion. In this case,
adrenocorticotropic hormone should be admin-
istered first. In such cases, adrenocortical hor-
mones should be administered first, because
prior administration of thyroid hormone may
cause metabolic degradation of adrenocortical
hormones and exacerbate
hypoadrenocorticism.

2.1.8 Prognosis

The causes of hypothyroidism vary widely, but
the prognosis is generally good with appropriate
diagnosis and thyroid hormone replacement ther-
apy. However, myxedematous coma has a high
mortality rate and requires prompt diagnosis and
treatment.

2.1.9 Recent Findings

Subclinical hypothyroidism is a condition in
which free T4 and free T3 are within the refer-
ence values but TSH is higher than the reference
value. It has been suggested that subclinical
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hypothyroidism may be associated with an
increased risk of cardiovascular disease, but
whether or not it should be treated has been con-
troversial and inconclusive.

2.2 Chronic Thyroiditis
(Hashimoto’s Disease)
2.2.1 Disease Overview

Histopathological examination shows a high
lymphocytic infiltration of the thyroid gland, for-
mation of lymphatic follicles, atrophy of the thy-
roid follicles, and fibrosis of the stroma. It is a
thyroid organ-specific autoimmune disease in
which the thyroid-specific autoantibodies, anti-
thyroid peroxidase antibody, and anti-
thyroglobulin antibody are positive. Hashimoto’s
disease was first reported by Dr. Hakaru
Hashimoto. It is the most common cause of pri-
mary hypothyroidism, but normal thyroid func-
tion is also common.

2.2.2 Epidemiology

It is more common in women aged 20-50 years
and increases with age. The male to female ratio
is 1:10 to 20.

2.2.3 Symptoms

A diffuse, firm, and painless goiter is often pal-
pable. When thyroid follicular epithelial cell
injury due to autoimmune mechanisms pro-
gresses, thyroid hormone production capacity
decreases, and clinical symptoms and abnormal
laboratory findings common to hypothyroidism
due to other causes appear.

2.2.4 Clinical Examination

Blood tests are positive for anti-TPO (thyroid
peroxidase) and anti-Tg (thyroglobulin) antibod-
ies. Thyroid cytology shows lymphocytic infiltra-
tion. In cases of primary hypothyroidism due to
atrophy and destruction of thyroid follicles
caused by chronic thyroiditis, free T3 and free T4
are low and TSH is high, and the findings are the
same as those in primary hypothyroidism due to
other causes.

2.2,5 Treatment

If thyroid function is normal, observation is suf-
ficient. In the case of primary hypothyroidism,
appropriate doses of thyroid hormone (levothy-
roxine sodium) should be administered.

2.2.6 Prognosis

The prognosis is good with proper diagnosis and
thyroid hormone replacement therapy, but cau-
tion is required because the disease may be com-
plicated by Sjogren’s syndrome or malignant
lymphoma.

2.3 Cretinism

2.3.1 Disease Overview

Primary congenital hypothyroidism with a giant
tongue that protrudes from the mouth due to
mucopolysaccharide deposits, a peculiar facial
appearance, short stature especially in the limbs,
and decreased intelligence. Treatment consists of
prompt administration of appropriate doses of
thyroid hormones.

24 Notes from Dentistry
Perspective

Yoshiki Sugiyama

2.4.1 Diseases Indicating

Hypothyroidism with Visiting
of Dentistry

Chronic Thyroiditis (Hashimoto’s Disease)
[7-9]
Thyroid hormone (T4, FT4, T3, FT3) levels in the
blood are low, and thyroid-stimulating hormone
(TSH) levels increase due to negative feedback.
This disease is an organ-specific autoimmune dis-
ease in which autoantibodies against thyroglobu-
lin (anti-Tg antibodies) and thyroid peroxidase
(anti-TPO antibodies) are found in the blood.
Symptoms include decreased metabolism and
myxedema. Diffuse goiter is present in more than
90% of patients.
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Systemic symptoms include general malaise,
weight gain, decreased body temperature, leth-
argy, and decreased thinking  ability.
Cardiovascular symptoms include bradycardia, a
decrease in systolic blood pressure, and a
decrease in pulse pressure due to an increase in
diastolic blood pressure. Gastrointestinal symp-
toms include decreased peristalsis, decreased
appetite, and constipation. Other symptoms
include a myxedema-like face, thick lips, macro-
glossia, dry skin, alopecia, and hoarseness. In
severe cases, edema without indentation (non-
pitting edema due to myxedema) is seen in the
extremities. It is also frequently associated with
autoimmune diseases such as Sjogren’s syn-
drome and rheumatoid arthritis. It is treated with
thyroid hormone replacement therapy.

Cretinism [6]

Cretinism is a congenital form of hypothyroid-
ism. In Japan, the frequency of cretinism is 1 in
6000-7000. Thyroid hormones play an important
role during development, and cretinism is associ-
ated with short stature, retardation of intellectual
and mental development, eyelids with edematous
swelling, and a peculiar facial appearance such as
a giant tongue from the neonatal period.

2.4.2 Dental Treatment of Patients
with Hypothyroidism [7-9]

Oral manifestations of hypothyroidism include
delayed tooth eruption, enamel hypoplasia and
serrated teeth, plexus and malocclusion due to
mandibular dysplasia, and periodontal disease.
Because the clinical course of the disease pro-
gresses slowly, it is often undiagnosed and
requires attention.

If the blood levels of T4, T3, FT4 (free T4),
FT3, and TSH are within normal limits, normal
dental treatment can be performed.

Patients with hypothyroidism have increased
cholesterol levels, which promotes atherosclero-
sis and may be complicated by atherosclerotic
diseases such as angina pectoris, myocardial
infarction, and cerebral infarction. Dental treat-
ment should be started only after these cardiac
complications are under control. In addition,
Schmidt’s syndrome, which presents with com-

plications of chronic thyroiditis and Addison’s
disease, may cause adrenal insufficiency during
tooth extraction and oral surgery, and steroid cov-
erage is necessary.

In patients taking thyroid hormone prepara-

tions, T4 (Thyradin S®) potentiates the effects of
adrenaline and warfarin, so caution should be
exercised in the case of local anesthetics and
hematological procedures.
In actual dental treatment, consideration should
be given to the following: (1) confirming that the
patient is taking thyroid hormone preparations on
the day of treatment, (2) preventing the room
temperature from becoming too low, (3) wearing
a monitor to prevent bradycardia and hypoten-
sion, and (4) using surface anesthesia and seda-
tion to avoid stress during treatment.

3 Adrenal Gland
Hyperfunction

Toshie Segawa, Tomoko Hashimoto

Structure and Function
of the Adrenal Gland

3.1

The adrenal glands are 2-3 cm in diameter and
5-6 g in weight, located at the upper pole of the
left and right kidneys, and consist of a cortex and
medulla.

The cortex produces aldosterone, cortisol, and
adrenal androgens, and the medulla produces cat-
echolamines (dopamine, epinephrine, and
norepinephrine).

Aldosterone secretion is regulated by the
renin-angiotensin-aldosterone (RAA) system,
which promotes reabsorption of sodium and
water in the renal collecting ducts and is respon-
sible for elevated blood pressure and increased
circulating plasma volume. Cortisol is secreted
from the adrenal cortex by ACTH, which is
secreted from the anterior pituitary gland.
Cortisol regulates glucose, protein and lipid
metabolism, immune function, anti-inflammatory
activity, and blood pressure. Furthermore, as a
stress-responsive hormone, secretion increases
during physical, mental, and physiological stress
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(trauma, surgery, anxiety, etc.), and it is an impor-
tant hormone that protects the body from stress.
Adrenal androgens are involved in the develop-
ment and maintenance of reproductive organs
and the development of pubic and axillary hair.
On the other hand, catecholamines secreted from
the adrenal medulla have potent hypertensive
effects by vasoconstriction, increased heart rate
and cardiac contractility, lipolysis, and increased
blood glucose.

3.2 Adrenal Gland Hyperfunction
We describe primary aldosteronism (PA), an
aldosterone excess from the adrenal cortex;
Cushing’s syndrome, a cortisol excess; and pheo-
chromocytoma, a catecholamine excess from the
adrenal medulla.

3.2.1 Primary Aldosteronism
1. Definitions and Pathophysiology
Excess aldosterone produced autono-
mously by adrenal adenomas or hyperplasia
acts on the distal tubule and renal collecting
ducts to reabsorb sodium and excrete potas-
sium in the urine, resulting in hypertension
and hypokalemia.
2. Epidemiology
It accounts for more than 5% of all hyper-
tension [13] and is slightly more common in
women between 30 and 50 years of age.
3. Classification
Unilateral aldosterone-producing adeno-
mas account for 80% of cases, and idiopathic
aldosteronism due to bilateral adrenal hyper-
plasia accounts for about 20%.
4. Symptoms
Almost all patients have hypertension and
may complain of lightheadedness and dizzi-
ness. Hypokalemia may cause muscle weak-
ness, weakness attacks, and tetany and
polyuria and polydipsia due to impaired urine
concentration.
5. Clinical Examination
It is characterized by high blood aldoste-
rone levels, low plasma renin activity, and
hypokalemia. The electrocardiogram may

show QT prolongation and U waves due to
hypokalemia. CT and adrenal scintigram are
useful to evaluate adrenal lesions, and selec-
tive adrenal vein sampling is performed to
collect aldosterone from the right and left
adrenal veins for localization.
6. Treatment
Patients with unilateral disease are treated
with adrenalectomy, whereas patients with
inoperable or bilateral disease are treated with
pharmacotherapy. The first choice of drug
therapy is aldosterone antagonists such as spi-
ronolactone and eplerenone, with the goal of
suppressing direct organ damage caused by
aldosterone (Fig. 7.1). If blood pressure is dif-
ficult to control with aldosterone antagonists,
calcium channel blockers should be used in
combination. For hypokalemia, potassium
supplementation may be used.
7. Prognosis
After adrenalectomy, the blood pressure
improved to less than 140/80 mmHg in
28-56% of patients. Patients with curable
hypertension have a short history of hyperten-
sion (less than 5 years) and tend to be younger
than 50 years of age. Early diagnosis and
treatment are important.
8. Latest Findings
In addition to hypertension-mediated organ
damage, direct aldosterone-induced cerebral
and cardiovascular damage has attracted
attention, and it has been reported that patients
with PA have a sixfold higher incidence of
cardiovascular disease and a fourfold higher
incidence of stroke than patients with essen-
tial hypertension [14]. Therefore, it is impor-
tant not only to control blood pressure but also
to suppress aldosterone action.

3.2.2 Cushing’s Syndrome
1. Definition and Pathophysiology
It is a general term for conditions that

cause hypersecretion of cortisol due to adre-
nal tumors, adrenal hyperplasia, ACTH-
producing pituitary adenomas, etc. and results
in characteristic symptoms and metabolic
abnormalities.

2. Epidemiology/Classification
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Cerebrovascular disease, ischemic heart disease, and complications of obliterating artery disease are common

(3 to 5 times of essential hypertension)

Cushing’s syndrome is rare, with an inci-
dence of 0.7-2.4 per million population per
year. The ACTH-dependent form includes a
pituitary ACTH-producing adenoma
(Cushing’s disease) and ectopic ACTH-
producing tumors such as small cell lung can-
cer. ACTH-independent tumors include
adrenal adenomas, adrenal carcinomas, and
adrenal hyperplasia. Treatment with long-
term administration of glucocorticoid causes
iatrogenic Cushing’s syndrome (Fig. 7.2).
ACTH-dependent ~ Cushing’s  syndrome
accounts for 80-85% of cases. Of these,
75-80% are due to Cushing’s disease and
15-20% are due to ectopic ACTH syndrome.
Adrenal adenomas are responsible for about
10-15% of cases and carcinoma for less than
5%.

. Symptoms

Most symptoms are due to excess cortisol,
and hypertension, hyperglycemia, and lipid
abnormalities may occur, as well as ring-
worm, candidiasis, and other serious infec-
tions due to impaired immunity. Physical

Fig. 7.1 Elevated blood pressure and vascular damage caused by aldosterone

characteristics include a moon face, central
obesity characterized by fat deposition in the
trunk and atrophy of the skeletal muscles of
the extremities, and thinning of the skin
(Fig. 7.3) [16].

. Clinical Examination

Excessive autocrine secretion of cortisol
is diagnosed by the absence of nocturnal
diurnal variation in cortisol (it does not
decrease even at midnight) and the absence
of suppression of cortisol in the low-dose
dexamethasone suppression test. Leukocytes
are increased in peripheral blood, and bio-
chemical tests show glucose intolerance and
lipid abnormalities. In addition to high corti-
sol levels, high or normal ACTH levels sug-
gest ACTH dependence, and low ACTH
levels suggest ACTH independence. In the
case of iatrogenic Cushing’s syndrome,
endogenous ACTH secretion is suppressed
by external corticosteroid administration.
Imaging studies include CT and adrenal
scintigram to confirm adrenal tumor and
MRI to confirm pituitary adenoma.
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Fig.7.2 Classification
of Cushing’s Syndrome
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Fig. 7.3 Symptoms of Cushing’s Syndrome. (Modified

from [15] with Permission)

I Cushing’s disease (ACTH-producing pituitary adenoma)

— Ectopic ACTH production syndrome (e.g., small

cell lung cancer, thymoma, carcinoid)

2. ACTH-independent

— Adrenal adenoma

— Adrenal cancer

L— Adrenal hyperplasia

latrogenic (e.g., long-term administration of glucocorticoid)

5. Treatment

Adrenal adenomas and adrenal carcinomas
are treated with adrenalectomy on the diseased
side. Pituitary adenomas are usually treated
with surgery and stereotactic radiation (gamma
knife) or a combination of these therapies, and
it is widely accepted that removal of the pri-
mary tumors is the first-choice treatment for
ectopic ACTH-producing tumors. In all cases,
the original physiological secretion of cortisol
is suppressed due to long-term cortisol excess,
and cortisol replacement is required for 6
months to 1 year after surgery until adrenocor-
tical function is restored. In inoperable patients,
pharmacotherapy with adrenal steroid synthase
inhibitors is indicated.

. Prognosis

Depending on the primary disease, nor-
malization of cortisol can be expected to
improve quality of life.

. Latest Findings

Adrenal subclinical Cushing’s syndrome,
which does not show typical Cushing’s signs,
is also known to cause lifestyle diseases such
as hypertension, obesity, diabetes mellitus,
and osteoporosis [15]. This should be kept in
mind in patients at multiple risks of develop-
ing cardiovascular diseases.
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3.2.3 Pheochromocytoma
1. Definitions and Pathophysiology
A catecholamine-producing tumor arising
from the adrenal medulla or paraganglionic
tissue, presenting as hypertension and
hypermetabolism.
2. Epidemiology
There is no gender difference, and it is
more common in people aged 20-50 years. It
is estimated to account for 0.5% of
hypertension.
3. Classification
There are two types of pheochromocy-
toma: pheochromocytoma in the narrow
sense, which originates from the adrenal
medulla, and extra-adrenal pheochromocy-
toma (paraganglioma), which originates from
the extra-adrenal paraganglia. They are col-
lectively referred to as pheochromocytoma.
4. Symptoms
The symptoms include fluctuating hyper-
tension, hyperglycemia, tachycardia, emacia-
tion, headache, and excessive sweating.
Paroxysmal elevation of blood pressure is
known to be induced by abdominal pressure,
defecation, and iodine contrast media.
5. Clinical Examination
Blood catecholamines and their metabo-
lites, urinary metanephrines and normeta-
nephrines, are elevated. Pheochromocytoma
is a relatively large tumor, and CT, MRI, and
scintigram are useful for diagnosis.
6. Treatment
Tumor resection is the first choice, but
medical management is necessary before sur-
gery. It is important to administer sufficient
doses of a;-adrenergic receptor blockers to
control vasoconstriction and stabilize blood
pressure before surgery. In addition, the circu-
lating blood volume is generally low due to
vasoconstriction, and adequate fluid replace-
ment should be given to correct this.
7. Prognosis and Latest Findings
Although about 90% of cases can be cured
by surgical treatment, there is no way to reli-
ably diagnose benign, even if it is solitary, and
the 2017 WHO classification of endocrine
tumors defines “all pheochromocytomas and

paragangliomas are tumors with the potential
to metastasize (malignant)” [17]. Therefore,
long-term follow-up is necessary with the
possibility of metastasis in the mind even after
surgery.

3.3 Notes from Dentistry
Perspective
Hiroki Bukawa

The adrenal cortex synthesizes steroid hormones.
The spheroid layer synthesizes mineralocorti-
coids (aldosterone), the bundle layer synthesizes
glucocorticoids (cortisol), and the reticular layer
synthesizes androgens. The adrenal medulla also
synthesizes catecholamines. Hyperadrenalism is
a condition in which each steroid hormone or cat-
echolamine is overproduced. Therefore, it is nec-
essary to plan dental treatment according to each
adrenal hyperfunction.

3.3.1 Primary Aldosteronism (PA)

PA is the cause of hypertension in 5-10% of
hypertension. Compared with essential hyperten-
sion, PA is 4.2 times more likely to be associated
with stroke, 6.5 times more likely with myocar-
dial infarction, and 12.1 times more likely with
atrial fibrillation. They are also more likely to
have renal impairment. Hypertension, hypokale-
mia, metabolic alkalosis, muscle weakness, and
tetany may be observed. Plasma renin activity is
decreased and plasma aldosterone is increased. If
the patient is taking aldosterone antagonists (spi-
ronolactone, eplerenone) for treatment, hyperka-
lemia should be noted. Dental treatment requires
attention to hypertension and relaxation of ten-
sion. Laughing inhalation sedation should be
used if necessary. Local anesthesia can be admin-
istered with any local anesthetic if the PA has
been adequately treated.

3.3.2 Cushing’s Syndrome

It is a general term for conditions that cause
excessive cortisol secretion, such as ACTH-
producing pituitary tumors (Cushing’s disease),
adrenal adenomas, and adrenal hyperplasia.
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The most common cause is the administration
of exogenous steroids. Cortisol has a 1:1 ratio
of glucocorticoid to mineralocorticoid activity,
resulting in an increase in the effects of both.
Moon face, central obesity, buffalo-like shoul-
ders, red skin streaks, thinning of the skin, sub-
cutaneous hemorrhage due to vascular fragility,
hypertension, hyperglycemia, osteoporosis,
renal urinary calculi, hypernatremia, hypokale-
mia, peptic ulcer, easy infection, hypercoagula-
bility,  dyslipidemia, muscle weakness,
depression, hypertrichosis, and acne are
observed. Dental treatment should be planned
taking into account the presence of treatment-
resistant hypertension, hyperglycemia, osteo-
porosis, coronary artery disease, easy infection,
and deep vein thrombosis. Antimicrobial agents
should be administered for hematological pro-
cedures. There is no problem with local anes-
thesia, but if hypertension is significant, be
careful about the amount of adrenaline added.
In Cushing’s disease, pituitary tumors induce
the excessive secretion of ACTH, resulting in
pigmentation of the skin and oral mucosa.

3.3.3 Congenital Adrenocortical
Hyperplasia and Adrenogenital
Syndrome

This condition is caused by an excess of

adrenal-derived male hormones (androgens),

resulting in abnormal sexual characteristics.

The symptoms of masculinization (hypertrophy

of clitoris) are observed from birth in girls and

from infancy to early puberty (hypertrophy of
the penis and appearance of pubic hair) in boys.

The most common form of congenital adreno-

cortical hyperplasia is 21-hydroxylase (P450.,,)

deficiency, which results in adrenal insuffi-
ciency due to the lack of aldosterone and corti-
sol production. In dentistry, androgen excess is
usually not a problem, but the possibility of
adrenal insufficiency should be considered (see
the sect. 7).

3.3.4 Pheochromocytoma

It is a catecholamine-producing tumor arising
from the adrenal medulla or paraganglionic tis-
sue. The five major signs are hypertension, head-

ache, hypermetabolism, hyperglycemia, and
hyperhidrosis. Other sympathomimetic symp-
toms include palpitations, tachycardia, nausea,
vomiting, and weight loss. The patient is usually
dehydrated and the blood is concentrated.
Urinary and plasma catecholamines (adrenaline,
noradrenaline) are elevated. Elevation of meta-
nephrine and normetanephrine in urine is
observed. The degree of catecholamine-induced
damage to target organs should be assessed dur-
ing dental treatment. Catecholamine-induced
dilated cardiomyopathy and hypertrophic car-
diomyopathy occur in 20-30% of patients.
Congestive heart failure, decreased circulating
blood volume, intracranial hemorrhage, hyper-
glycemia, and renal failure may occur, requiring
minimally invasive dental treatment and antimi-
crobial therapy for hematologic procedures.
Sympathetic nervous system tension should be
avoided as much as possible because of the large
blood pressure fluctuation caused by catechol-
amines. Local anesthetics without adrenaline
should be used. During invasive treatment, blood
pressure should be measured over time. Laughing
inhalation sedation is also effective.

4 Adrenal Insufficiency

Toshie Segawa, Tomoko Hashimoto

4.1 Introduction

Hypoadrenalism (adrenal insufficiency) is a con-
dition in which adrenal cortical hormones are
insufficient. It is classified into primary adrenal
insufficiency and secondary adrenal insuffi-
ciency according to the location of the lesion.
Primary hypoadrenalism (Addison’s disease) is
caused by chronic bilateral adrenal Iesions
(Table 7.3). Secondary hypoadrenalism results
from decreased level of ACTH released from the
pituitary gland. Acute adrenal insufficiency
(adrenal crisis) is caused by rapid adrenocortical
hormone deficiency. latrogenic hypoadrenocor-
ticism is a condition in which endogenous corti-
sol secretion is decreased by long-term treatment
with exogenous glucocorticoid.
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Table 7.3 Causes of hypoadrenocorticism

1. Primary hypoadrenalism (PA)
(a) Addison’s disease
* Autoimmunity
e Infectious diseases (such as adrenal tuberculosis)
(b) Adrenal hemorrhage
* Traumatic, anticoagulant, etc.
(c) Adrenal metastasis of cancer
(d) Bilateral adrenalectomy
(e) Congenital adrenal cortical hyperplasia
2. Secondary hypoadrenalism
(a) Panhypopituitarism
* Tumor, postoperative, trauma, postpartum
pituitary apoplexy, etc.
(b) Isolated ACTH deficiency
(c) Postoperative Cushing’s syndrome
(d) Iatrogenic
* Long-term high-dose administration of adrenal
corticosteroids

4.2 Primary Hypoadrenalism
(Addison’s Disease)

4.2.1 Definitions
and Pathophysiology

Chronic hypoadrenocorticism occurs when the
adrenal cortex is more than 90% destroyed in a
primary adrenal gland lesion, and the clinical
manifestations are a comprehensive depletion of
cortisol, aldosterone, and adrenal androgens.
Specific symptoms include skin and mucosal
hyperpigmentation caused by increased ACTH
from the pituitary gland due to cortisol
deficiency.

4.2.2 Epidemiology

The incidence of primary hypoadrenalism is esti-
mated 0.8 cases per 10,000 person years.
Autoimmune destruction of the adrenal cortex
(autoimmune adrenalitis) accounts for 49%,
infectious diseases for 27%, and others for 11%
of cases. The proportion of idiopathic autoim-
mune adrenalitis is increasing with the decrease
of tuberculosis.

4.2.3 Classification
The most common cause is autoimmune adrenal-
itis, and other causes include tuberculosis, bacte-

rial, fungal, and AIDS infections, adrenal
metastases from cancer, traumatic adrenal hem-
orrhage, and postoperative Cushing’s syndrome.

4.2.4 Symptoms

Cortisol deficiency causes fever, weight loss,
anorexia, fatigue, nausea and vomiting, hypogly-
cemia, and psychiatric symptoms, and aldoste-
rone deficiency causes hypotension. Adrenal
androgen deficiency causes loss of pubic and
axillary hair and menstrual irregularities in
women. Hyperpigmentation due to elevated
ACTH is characteristic of a wide range of areas,
including the face, oral mucosa, gingiva, tongue,
fingers, and nails.

4.2.,5 Clinical Examination

Adrenocortical hormones such as cortisol, aldo-
sterone, and adrenal androgens are low and
ACTH level is high. CT scan shows calcification
of the adrenal glands in tuberculosis, enlarge-
ment of the adrenal glands in hemorrhage or can-
cer metastasis, and atrophy of the bilateral
adrenal glands in autoimmunity.

4.2.6 Treatment

The principle of treatment is the replacement of
deficient adrenal corticosteroids. Hydrocortisone
is administered orally at a dose of 10-20 mg/day
to match the daily cortisol secretion of normal sub-
jects. Because cortisol requirements increase dur-
ing stress, such as fever, tooth extraction, and
surgery, the dose should be increased 2-3 times to
prevent relative adrenal insufficiency. It is impor-
tant to instruct patients not to stop taking the drug
at their own discretion and to cope with stress.

4.2.7 Prognosis
The prognosis is good if cortisol is adequately
supplemented.

4.2.8 Recent Findings

In a nationwide survey, 60% of the triggers of
acute adrenal insufficiency were reported to be
infectious diseases [18], and it is important to
provide guidance on how to respond during
infectious diseases such as influenza.
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4.3  Acute Adrenal Insufficiency
(Adrenal Crisis)

4.3.1 Definitions
and Pathophysiology

It is a condition that is mainly caused by circula-
tory failure due to a rapid decrease in the function
of the adrenal cortex and can be fatal if left
untreated.

4.3.2 Epidemiology
The incidence of adrenal crisis in patients with
adrenal insufficiency is estimated to be 6-8 per
100 patient years. Adrenal crisis occurs in pri-
mary as well as secondary adrenal insufficiency.
In epidemiological studies in Japan, infections
and surgery or trauma were responsible for
inducing acute adrenal insufficiency in 63% and
6% of patients, respectively.

4.3.3 Classification

It is most commonly seen in patients with chronic
hypoadrenalism when stress, such as infection,
increases cortisol demand or when long-term
glucocorticoids are inappropriately reduced or
discontinued for therapeutic purposes. It can also
occur after Cushing’s syndrome surgery, such as
after removal of a cortisol-producing adenoma or
ACTH-producing adenoma.

4.3.4 Symptoms

Fever, hypotension, abdominal pain, vomiting,
diarrhea, and arthralgia are the most common
symptoms. As the disease progresses, shock,
impaired consciousness, and convulsions may
occur.

4.3.5 Clinical Examination
Cortisol and aldosterone are low, and there is
hypoglycemia, hyponatremia, and eosinophilia.

4.3.6 Treatment

If the syndrome is suspected, a 100 mg dose of
hydrocortisone should be administered intrave-
nously immediately after ACTH and cortisol col-
lection, if possible, followed by 100-200 mg of

hydrocortisone over the next 24 h. At the same
time, hypotension and electrolyte correction
should be initiated by infusion of fluids.

4.3.7 Prognosis

The prognosis is good if appropriate treatment is
given. Patient education, such as not interrupting
treatment and coping with stress, is important.

4.3.8 RecentFindings

In recent years, many cases of hypopituitarism
induced by immune checkpoint inhibitors have
been reported. When the diagnosis is made,
immediate treatment is required in parallel with a
thorough examination, and it is desirable to take
prompt action in cooperation with related depart-
ments [19].

44 Notes from Dentistry
Perspective
Hiroki Bukawa

Hypoadrenalism is a condition in which the adre-
nal cortical hormones (steroid hormones) are
insufficient. Primary hypoadrenalism (Addison’s
disease) is caused by damage to the adrenal glands,
and secondary hypoadrenalism is caused by dam-
age to the hypothalamus and pituitary gland.
4.4.1 Addison’s Disease: Primary
Hypoadrenalism
Cortisol deficiency symptoms include weight
loss, hypoglycemia, and psychiatric symptoms,
and aldosterone deficiency symptoms include
hyponatremia, hyperkalemia, and hypotension.
Androgen deficiency symptoms include men-
strual irregularities and loss of pubic and axil-
lary hair in women. Hyperpigmentation of the
face, neck, gingiva, tongue, lips, and fingers is
a symptom of ACTH excess. There is a decrease
in blood cortisol and an increase in blood
ACTH.

The treatment of Addison’s disease involves
physiologic cortisol secretion (10-20 mg) and
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replacement therapy (morning/eve-
ning = 15 mg:5 mg) that approximates diurnal
variation. In dental treatment, especially in minor
surgery such as tooth extraction, hydrocortisone
(cortisol) should be administered in two- to three-
fold doses (30-50 mg) preoperatively and
returned to the original dose on the first postop-
erative sick day. In middle surgery (surgery for
jaw deformities and oral cancer), 50-75 mg is
given preoperatively, 50 mg every 8 h during sur-
gery, and 20 mg every 8 h on the first postopera-
tive day. The dose is returned to the original level
on the second postoperative day. In major surgery
(extended surgery for oral cancer), hydrocorti-
sone is administered at 100 mg at the start of sur-
gery, followed by a continuous infusion of
200 mg in 24 h, 50 mg every 8 h until the second
or third postoperative day, and then the dose is
reduced by 50% daily until it returns to the pre-
operative dose. Because patients with hypoadre-
nalism are sensitive to sedatives, anesthetics, and
vasodilators, the dose should be carefully
adjusted in small doses to avoid circulatory
depression.

4.4.2 Secondary Hypoadrenalism
Secondary cases include pituitary tumors and
Sheehan’s syndrome (pituitary dysfunction
caused by heavy bleeding during childbirth),
which is a steroid hormone deficiency caused
by decreased secretion of ACTH. Therefore,
similar to Addison’s disease, the patient pres-
ents with cortisol deficiency symptoms such as
weight loss, hypoglycemia, and psychiatric
symptoms but without the hyperpigmentation
of the skin and oral mucosa that is characteris-
tic of ACTH excess symptoms. In many cases,
aldosterone deficiency symptoms (hyponatre-
mia, hyperkalemia, and metabolic acidosis) are
not seen.
4.4.3 latrogenic Adrenal

Hypofunction

There is a meta-analysis showing that the most
common type of adrenal insufficiency is iatro-

genic (drug-induced). First of all, the physiolog-
ical secretion of steroids is 5 mg of prednisolone
per day, and in principle, it is safe to discontinue
up to 5 mg suddenly. In addition, if a patient is
taking prednisolone 30 mg due to asthma and
autoimmune disease and so on, there would be
safe to discontinue prednisolone immediately
within 2 weeks. If a patient has been taking
prednisolone for more than 2 weeks, it is neces-
sary to gradually decrease the dose without
stopping abruptly. Inhalation of fluticasone pro-
pionate for asthma has been associated with
adrenal insufficiency when stopped abruptly.
Adrenal insufficiency should be suspected in
patients with general malaise, weight loss, and
hyponatremia.

4.4.4 Adrenal Crisis (Acute Adrenal
Insufficiency)

Adrenal crisis is a life-threatening condition due
to a marked decrease in adrenal function. Adrenal
crisis is caused by severe stress such as trauma,
infection, or surgery during the course of chronic
adrenal insufficiency, sudden bilateral adrenal
hemorrhage, decreased ACTH secretion due to
pituitary gland damage, or sudden discontinua-
tion of medication in patients on long-term ste-
roids. The frequency of adrenal crisis in Addison’s
disease is 6.6/100 patients per year. The most
common triggers are gastrointestinal diseases
(32.6%) and infections other than those of the
gastrointestinal tract (24.3%). Rapidly progres-
sive hypoglycemia leads to impaired conscious-
ness, shock due to hypotension, nausea, vomiting,
diarrhea, and dehydration, which can be fatal if
appropriate treatment is not given immediately.
In the basal state, hydrocortisone should be
administered at a dose of 10-20 mg daily (15 mg
in the morning and 5 mg at 4 pm) or prednisolone
at a dose of 5-7.5 mg once daily. The dose of
hydrocortisone should be increased in times of
stress. Treatment of adrenal crisis includes intra-
venous fluids (saline with 5% dextrose), steroid
replacement (hydrocortisone 100 mg IV or dexa-
methasone 6 mg IV, plus hydrocortisone 50 mg
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Table 7.4 Glucocorticoid activity and mineralocorticoid activity

Relative efficacy

Steroid Glucocorticoid activity
Short-acting (8-12 h)

Cortisol* 1.0
Cortisone 0.8
Aldosterone 0.3
Intermediate-acting (12-36 h)
Prednisolone 4.0
Methylprednisolone 5.0
Fludrocortisone 10.0
Long-acting (>24 h)

Dexamethasone 25-40

Mineralocorticoid activity Equivalent dose (mg)

1.0 20
0.8 25
3000 =
0.8 5
0.5 4
125 -

0 0.75

“The relative activity of each steroid is shown when the activity of cortisol is set at 1

IV every 8 h or continuous IV), positive inotropic
agents, and electrolyte correction as needed. The
dose of hydrocortisone is reduced by 50% every
1-2 days according to clinical symptoms
(Table 7.4).
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sion is coronary thrombus. Thrombi are mainly
formed by the disruption of plaques in athero-
sclerotic lesions but can also be caused by coro-
nary spasm, coronary arteritis, or embolization.

1.2 Pathophysiology

Necrosis of the myocardium is associated with a
variety of complications, including the following:
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onset and are mainly due to ventricular fibril-
lation. Other arrhythmias such as ventricular
tachycardia and atrioventricular block also
occur.

2. Shock to heart failure: The larger the area of
myocardial necrosis, the more pump malfunc-
tion occurs, resulting in shock to severe heart
failure. In other words, when 20% of the left
ventricular myocardium is necrotic, symptoms
of heart failure occur, and when the percentage
is nearly 50%, cardiogenic shock occurs.

3. Cardiac rupture causes immediate death. It is
difficult to save the patient.

4. Ventricular septal perforation: Prone to ante-
rior wall septal infarction.

5. Papillary muscle rupture causes
regurgitation.

6. Ventricular aneurysm: A thinning of the ven-
tricular wall caused by infarction, which expands
outward due to pressure from the lumen of the
heart. Mural thrombus tends to form.

7. Post-myocardial infarction syndrome
(Dressler’s syndrome): Epicarditis caused by

mitral

an autoimmune reaction in transmural
infarction.
1.3 Epidemiology

The annual incidence of acute myocardial infarc-
tion is estimated to be 75 per 100,000 population
(approximately 150,000 per year) in Japan.
Myocardial infarction is rarely observed in pre-
menopausal women because of the antiathero-
sclerotic effect of female hormones. Because
aging is the most important risk factor for athero-
sclerosis, the number of patients with acute myo-
cardial infarction is increasing with the relative
growth of the elderly population.

1.4 Categories

1.4.1 Classification by the Passage

of Time

1. Acute myocardial infarction: Within 1 month
of onset.

2. Old myocardial infarction: 1 month or more
has passed since onset

1.4.2 Classification by the Depth

of the Lesion

1. Transmural myocardial infarction: All layers
from endocardium to epicardium are infarcted.
In myocardial infarction, necrosis progresses
from the endocardium to the epicardium.

2. Nontransmural myocardial infarction:
Infarction of only a part of the myocardial
layer is infarcted. Subendocardial infarction,
in particular, is an infarction confined to the
subendocardium.

1.4.3 Classification by Infarction Site
Anteroseptal infarction, extensive anterior infarc-
tion, inferior wall myocardial infarction, lateral
myocardial infarction, high posterior infarction,
right ventricular infarction, etc.

1.5 Symptoms

1.5.1 Subjective Symptoms

It is typically a sudden onset of severe chest
pain lasting more than 30 min and is not
relieved by nitroglycerin. Chest pain is charac-
terized by constriction in chest, pressure, burn-
ing, and radiating pain (in the left shoulder,
upper limbs, neck, and mandible) and may be
accompanied by cold sweat. An anginal attack
may be recognized as a premonitory symptom.
In elderly patients and those with inferior wall
myocardial infarction, chest pain is not typical
and only gastrointestinal symptoms such as
epigastric pain, nausea, vomiting, diarrhea,
and defecation desire may be present. Diabetic
patients may have no chest pain (painless myo-
cardial infarction). If the infarct area is large,
patients may present with symptoms of left
heart failure such as respiratory distress, dys-
pnea on exertion, palpitations, and orthopnea
and may go into shock. If fatal arrhythmias
appear, cardiopulmonary arrest and death may
result.

1.5.2 Objective Findings

1. Visual observation: Facial pallor, cold sweat,
and anguish-like expression

2. Palpation: Tachycardia, arrhythmia, and weak
pulse in shock
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3. Auscultation: Excess heart sounds such as
sounds III and IV in heart failure and pansys-
tolic murmur in case of mitral regurgitation
due to papillary muscle dysfunction caused by
infarction or ventricular septal perforation are
heard

1.6 Examinations

1. Electrocardiogram (ECG): This is the most
important test in the diagnosis of myocardial
infarction (No ECG, No MI!). ECG changes
over time from the early stage of myocardial
infarction, but the key point is ST elevation,
and the infarcted area is identified by the ST
elevation.

2. Echocardiography: Decreased wall motion in
the infarcted area is observed.

3. Chest X-ray: Pulmonary congestion and pleu-
ral effusion may be seen. Enlargement of the
cardiac shadow is seen when the infarct size is
large.

4. Blood test: Necrosis of myocardial cells
releases myocardial enzymes into the blood,
resulting in increases in AST (aspartate ami-
notransferase) (GOT), LDH (lactate dehydro-
genase) (type I), and CK (creatine kinase)
(type MB). The total amount of CK is useful
in estimating the size of infarction. CK
increases from about 3 h after the onset of
symptoms and usually reaches its peak in
24 h, but if the occluded vessel is successfully
reperfused, the release accelerates and the
peak time is shortened. Troponins T and I
(TnT, Tnl), myoglobin, heart type fatty acid-
binding protein (H-FABP), leukocytosis,
CRP, and erythrocyte sedimentation rate are
also elevated. Recently, high-sensitivity TnT
and H-FABP, which can be measured easily
and released into the blood faster than CK, are
useful for early diagnosis.

5. Myocardial scintigraphy: Thalliun-201 (**'Tl)
shows a perfusion defect cold spot, and
technetium-99m (***Tc) shows a hot spot in
necrotic myocardium.

6. Cardiac catheterization: An urgent coronary
angiogram is performed. After confirming the
occlusion of the coronary artery (culprit

lesion), reperfusion therapy is performed to
rescue the ischemic myocardium that has not
fallen into necrosis and to reduce the infarct
volume. Left ventriculography confirms con-
tractile dysfunction of the left ventricular
myocardium.

1.7 Treatment

The optimal treatment is to revascularize the
occluded artery as soon as possible. Treatment
for various complications is then performed, fol-
lowed by rehabilitation.

1.7.1 General Treatment

Analgesia with morphine hydrochloride should
be administered, and the ECG should be moni-
tored continuously. When ventricular fibrillation
occurs, direct current defibrillation should be
attempted. Diuretics and nitrites should be
administered to treat heart failure. In cases of car-
diogenic shock, cardiotonic agents, intra-aortic
balloon pumping (IABP), and percutaneous car-
diopulmonary support (PCPS) should be used.
For persistent hypertension, f-blockers are
mainly used to control systolic blood pressure to
100-120 mmHg to prevent cardiac rupture.

1.7.2 Reperfusion Therapy

1. Percutaneous coronary intervention (PCI): It
takes 6 h for myocardial necrosis to complete
even if the coronary artery is completely
occluded and blood flow is interrupted.
Successful reperfusion of the coronary artery
responsible for the infarction within 6 h leads
to a reduction in infarct size, preservation of
left ventricular function, and mortality. PCI is
a procedure in which a balloon is attached to
the tip of a cardiac catheter to dilate the
occluded coronary artery from the inside to
achieve reperfusion. In many centers, revas-
cularization is achieved with a success rate of
more than 95%.

2. Intravenous thrombolytic therapy: In facilities
without cardiac catheters, intravenous throm-
bolysis may be used. Intravenous administra-
tion of thrombolytic agents (mainly tissue
plasminogen activator (tPA)) can achieve a
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reperfusion rate of 70-80%. When adminis-
tering this treatment, the presence of bleeding
tendency should be confirmed, and it is impor-
tant that patients with a history of peptic ulcer
or cerebral hemorrhage should not be treated
with this therapy.

1.7.3 Daily Life Management

1. Diet therapy: After fasting for 1-2 days at the
onset of symptoms, patients should be shifted
to a liquid diet, congee diet, or regular diet
every 1-2 days. Salt content should be limited
to 8 g/day or less or 5 g/day or less in patients
with heart failure.

2. Exercise therapy: Acute rehabilitation begins
2-3 days after the onset of acute myocardial
infarction, and the amount of exercise load is
increased step by step while confirming that
there are no symptoms, electrocardiographic
abnormalities, or large fluctuations in blood
pressure. Patients are discharged when they
are able to take a bath alone. The purpose of
rehabilitation after discharge from the hospi-
tal is to facilitate the patient’s return to soci-
ety, reduce coronary risk factors, and prevent
recurrence of myocardial infarction. As a gen-
eral rule, exercise is performed three times a
week for 1-2 h at an intensity of 70-80% of
the maximum heart rate during the exercise
tolerance test.

3. Pharmacotherapy: ~ Pharmacotherapy  is

administered for the following three
purposes:
(a) Prevention of recurrent myocardial

infarction: Beta-blockers and antiplatelet
agents are effective. MG-CoA reductase
inhibitors (statins) are effective in pre-
venting recurrent myocardial infarction in
patients with high LDL cholesterol due
their ability to stabilize atherosclerotic
plaques and to reduce the migration of
smooth muscle that may cause
restenosis.

Management of heart failure associated
with reduced left ventricular function:
Angiotensin II receptor blockers (ARBs),
angiotensin-converting enzyme inhibi-

(b)

tors, B-blockers, and diuretics are mainly
selected for use.

(c) Prevention of sudden death due to fatal
arrhythmias: Implantable cardioverter-
defibrillators (ICDs) are effective.

1.8 Prognosis

The mortality rate of acute myocardial infarction
is still 20-40%, and about 10% of patients who
reach the hospital die. The recurrence rate of
myocardial infarction is high, and the incidence
rate is 4—6 times higher than that of patients with-
out myocardial infarction, so secondary preven-
tion such as reduction of risk factors should be
strictly implemented.

1.9 Recent Findings

If the infarcted area is large, the patient suffers
from heart failure even in the chronic phase,
which is a serious problem. In recent years, the
effectiveness of cardiac rehabilitation for heart
failure has been recognized, and its effect is com-
parable to that of one drug used for treating heart
failure.

1.10 Notes from Dentistry
Perspective

Izumi Yoshioka

Patients with ischemic heart disease may develop
angina attacks or myocardial infarction based on
increased blood pressure and tachycardia due to
stress during dental treatment.

The American College of Cardiology/
American Heart Association (ACC/AHA) has
developed “Guidelines for the Perioperative
Cardiovascular Evaluation of Patients Undergoing
Noncardiac Surgery.” This guideline includes
information on the risk of perioperative myocar-
dial infarction (PMI) and methods of assessing
cardiac function for noncardiac surgery, but there



8 Cardiovascular Diseases

121

is little information on low-risk surgery and no
mention of dental treatment [1]. The European
Society of Cardiology’s “Risk classification of
non-cardiac surgery based on cardiac complica-
tion rate” also classifies dental surgery as a low-
risk group and does not describe it in detail [2].
Thus, there are no guidelines for dental treatment
of patients with ischemic heart disease. However,
the mortality rate of PMI is 3.5-25%, and
avoidance of myocardial infarction during or
after dental treatment is a critical issue.

It is important to discuss the risk of ischemic
heart disease and the need for dental treatment
(urgency and degree of invasiveness) with the
cardiologist to determine the timing and method
of dental treatment.

1.10.1 Risk Assessment

It is important to share information about the risk
assessment of ischemic heart disease with cardi-
ologists. When assessing risk, it is important to
understand not only cardiac disease but also other
medical history and systemic diseases.

Myocardial Infarction

Previously, dental treatment was contraindicated
in the first 6 months after myocardial infarction;
the ACC/AHA guidelines state that “the inci-
dence of PMI and mortality following myocar-
dial infarction with surgery of intermediate risk
or greater does not change significantly after
approximately 60 days.”

However, there is no clear evidence on when
dental treatment can be safely performed after
the onset of myocardial infarction. For each case,
obtain information from the cardiologist about
the medication, treatment, and complications.
The timing and method of dental treatment
should be determined in consideration of the
need for dental treatment, urgency, and degree of
invasiveness.

1.10.2 Perioperative Management
Before Treatment (Surgery)

Stress and mental excitement associated with
dental treatment can trigger an anginal attack.

Make sure that the patient has nitrates and is
ready to take them. If the patient does not have
nitrates, make sure that they are stored in the
treatment room. If the patient is receiving an iso-
sorbide dinitrate patch (e.g., Frandol®tape), apply
it 2 h before the procedure.

During Dental Treatment (Surgery)
During dental treatment, blood pressure and ECG
should be monitored. It is important to reduce the
increase in myocardial oxygen demand and the
decrease in myocardial oxygen supply. As a rule
of thumb, RPP (rate pressure product; systolic
blood pressure x heart rate) should be maintained
below 12,000.

Stress caused by fear and pain should be mini-
mized as much as possible, and the patient should
be treated under sedation if necessary.

Local Anesthetics

Dental local anesthetics are widely used in car-
tridges to which vasoconstrictors have been
added (Table 8.1). Adrenaline and adrenaline
hydrogen tartrate are added to lidocaine hydro-
chloride preparations to enhance the anesthetic
effect, prolong the duration of action, and
achieve local hemostasis. These vasoconstric-
tors may cause circulatory disturbances, espe-
cially in patients with cardiovascular disease.
The use of adrenaline-containing lidocaine
hydrochloride products is contraindicated in
patients with hypertension, arteriosclerosis,
heart failure, hyperthyroidism, diabetes melli-
tus, and a history of vasospasm. Therefore, sys-
temic diseases other than ischemic heart disease
and the patient’s medical history should be fully
understood.

For patients with cardiovascular disease, there
is no clear criterion for limiting the amount of
local anesthetics to which adrenaline is added,;
there are reports of adrenaline doses of up to 45
pg (two cartridges) for grades I and II in the
NYHA (New York Heart Association) classifica-
tion (Table 8.2) and up to 22.5 pg (one cartridge)
for grade III (Table 8.3) [3]. Although this crite-
rion is simple, other systemic diseases and medi-
cal history should be considered.
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Table 8.1 List of local anesthetics for dental use

Generic name  Concentration Trade (brand) name Vasoconstrictor Concentration

Lidocaine 2% ORA Injection Dental Cartridge Adrenaline hydrogen 0.025 mg/mL

hydrochloride tartrate (0.0137 mg as

preparation adrenaline)
Xylocaine Cartridge for Dental Use ~ Adrenaline 0.0125 mg/mL
EPILIDO CARTRIDGE Adrenaline 0.0125 mg/mL
INJ. XYLESTESIN-A Adrenaline 0.0125 mg/mL
(CARTRIDGE)

Propitocaine 3% Citanest-Octapressin Cartridge for Felypressin 0.03 units/mL

hydrochloride Dental Use

preparation

Mepivacaine 3% Scandonest Cartridge = =

hydrochloride

preparation

Table 8.2 New York Heart Association (NYHA) cardiac
function classification and dental treatment

Class 1: Patients who do not experience fatigue,
palpitations, shortness of breath, or angina pectoris
with daily physical activity

Class 2: No symptoms at rest, but fatigue, palpitation,
shortness of breath, and angina pectoris occur even
with daily physical activity

Class 3: No symptoms at rest, but fatigue, palpitation,
shortness of breath, angina pectoris, and even with light
daily physical activity or less

Class 4: Heart failure or anginal symptoms even at rest

Table 8.3 Criteria for the use of local anesthetic added
adrenaline in patients with cardiac disease. (Created based
on [3])

Up to 45 pg (up to two Up to 22.5 pg (up to one

cartridges) cartridge)
NYHA classification: Class NYHA classification:
1 and Class 2 Class 3

B-blocker addict

Cartridge: Lidocaine 1.8 mL with adrenaline 0.0125 mg/
mL

Some reports recommend felypressin, which
has been shown to have little effect on the heart.
However, the onset of the anesthetic effect of pro-
pitocaine hydrochloride with felypressin is
slower, and the duration of action is shorter than
that of lidocaine hydrochloride with adrenaline.

In local anesthesia for patients with ischemic
heart disease, the type and amount of local
anesthetic should be determined by evaluating
the patient’s cardiac condition. In addition, it is
important to provide sufficient analgesia consid-

ering the content of the dental treatment, the
treatment site, and the time required for
treatment.

Antithrombotic Therapy

Antithrombotic therapy is often used in patients
with ischemic heart disease. The antithrom-
botic agent depends on the nature of the car-
diac surgery and the cardiac disease. When
antithrombotic therapy is used, intraoperative
and postoperative bleeding should be consid-
ered. The treatment should be performed in
collaboration with a cardiologist in accordance
with “Clinical practice guideline for tooth
extraction in patient on antithrombotic therapy
(2020 edition)” [4].

Postoperative Management

The majority of cardiac complications in noncar-
diac surgery patients occur postoperatively, and
aggressive postoperative analgesia is important

[S].

1.10.3 In Case of Chest Pain Attack

Acute coronary syndrome (ACS) is an acute
course of ischemic heart disease caused by occlu-
sion or severe narrowing of the coronary arteries.
When a patient complains of chest pain, dental
treatment should be stopped immediately, and the
patient should be placed in a comfortable posi-
tion for rest. If the symptoms persist despite
nitrates, the patient should be seen by a
specialist.
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2 Angina Pectoris [6-8]
Shinichiro Tanaka

Angina pectoris is a transient myocardial isch-
emia caused by abnormalities (arteriosclerosis,
spasm, etc.) in the coronary arteries that supply
oxygen to the myocardium, resulting in chest
pain and sense of oppression in the chest. It can
be classified according to the pathogenesis, mode
of onset, and course.

2.1 Classification by

Developmental Mechanism

1. Organic angina: Angina pectoris is mainly
caused by atherosclerotic stenosis of the coro-
nary arteries.

2. Coronary spastic angina: Coronary artery spasm
is the cause of stenosis and causes symptoms.

2.2 Classification by Mode

of Onset

1. Angina of effort: Angina that presents during
physical activities (e.g., during exercise) and
is common in organic angina pectoris.

2. Angina at rest: Symptoms occur at rest and
are common in coronary spastic angina.

23 Classification by Clinical

Course

1. Stable angina: Angina pectoris with stable
symptoms and no attacks in the past 3 weeks.

2. Unstable angina: Angina of new onset within
the last 3 weeks or worsening attacks.
Unstable angina is treated as an acute coro-
nary syndrome because it can progress to
myocardial infarction.

The term ““angina pectoris” generally refers to
organic, effort, and stable angina pectoris.

Table 8.4 Coronary heart disease risk factors

1. Age (45 years old or older for men, 55 years old or
older for women)

2. Family history

3. Smoking

4. Dyslipidemia

5. Hypertension

6. Glucose intolerance

7. Obesity

8. Metabolic syndrome

9. Chronic kidney disease
10. Stress

2.4 Causes

It is caused by inadequate blood supply to the
myocardium due to atherosclerotic stenosis or
spasm of the coronary arteries. In particular, there
are factors that promote coronary atherosclerosis
(coronary risk factors) as shown in Table 8.4.

25 Symptoms

Sixty to eighty percent of cases can be diagnosed
on the basis of symptoms alone. Sudden onset,
anterior chest pain, vague sensation, effort par-
ticipation, nitroglycerin effectiveness, and short
duration are well-known symptoms and are
referred to as the “SAVENS” of angina pectoris.
They are often reproducible.

Sometimes there is radiating pain from the
epigastric region to the neck and left shoulder.
Other symptoms include palpitations, arrhyth-
mias, dyspnea, headache, and vomiting. If the
symptoms are left untreated, critical adverse
events such as myocardial infarction and ventric-
ular fibrillation may occur.

2.6 Examinations

2.6.1 Electrocardiogram

The ECG is within the normal range in the
absence of an attack (or at rest), but ST depres-
sion is seen during an attack (Fig. 8.1).
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Fig.8.1 ECGofa

patient with angina

pectoris at rest (left) and
during an attack (right),
showing ST depression

Fig. 8.2 Example of
coronary CT. This is a
same case in Fig. 8.1.
There is a plaque-
induced stenosis in the
left anterior descending
branch

2.6.2 Load Electrocardiogram
ST depression was observed in the master two step
test, bicycle ergometer, and treadmill (walking) test.

2.6.3 Holter Electrocardiogram

A small electrocardiographic recorder is carried
24 h a day for examination. ST segment depres-
sion can be seen during ischemic attacks.
Coronary spastic angina with ST segment eleva-
tion observed from midnight to early morning is
called variant angina pectoris.

2.6.4 BloodTest

Enzymes that are elevated in myocardial infarc-
tion, such as troponin T, H-FABP (heart-type
fatty acid-binding protein), leukocytes, CRP
(C-reactive protein), CK, CK isozyme, AST, and
LDH, are often not elevated because of the
absence of myocardial necrosis.

2.6.5 Echocardiography

Wall motion is normal at rest. Regional wall
motion abnormalities are seen with exercise or
drug (dobutamine, dipyridamole, etc.) loading.

2.6.6 Myocardial Perfusion
Scintigraphy

A radioisotope (RI) such as thallium is used,
which is taken up by the myocardium. It accumu-
lates in the presence of blood flow. It accumulates
at rest, but accumulation decreases in the isch-
emic region after exercise or drug (adenosine,
dipyridamole, etc.) loading. Diagnosis of angina
pectoris is made by comparing the mismatch
between the resting state and the stress state.

2.6.7 Coronary Angiography CT

(Fig. 8.2)
Synchronize the imaging with ECG. It can evalu-
ate the tissue characteristics of coronary artery
stenosis and plaque. It is less invasive and useful
for exclusion diagnosis in screening.

2.6.8 Coronary Angiography (CAG)

It is useful in the definitive diagnosis of coronary
artery disease. In coronary spastic angina pecto-
ris, drug (such as acetylcholine and ergonovine)
stress test can be used to induce spasm and con-
firm the diagnosis. In addition, percutaneous
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coronary intervention be

consecutively.

can performed

2.7 Treatment

The main objectives are to prevent progression of
stenosis and attacks due to atherosclerosis and to
prevent the development of acute coronary syn-
dromes. ABCDE is an important factor in the man-
agement of stable angina pectoris (Table 8.5). Risk
factors should be controlled (smoking cessation,
blood pressure control, correction of glucose intol-
erance, correction of dyslipidemia, etc.), drug
therapy should be continued, and invasive treat-
ment (PCI, CABG [coronary artery bypass graft
surgery]) should be performed if necessary.

2.8 Drug Therapy
Aspirin and other antiplatelet agents for preven-
tion of thrombogenesis are considered essential.

Table 8.5 ABCDE of angina pectoris management
A: Aspirin and antianginal
B: p-blocker and BP control
C: Cholesterol and cigarette smoking
D: Diabetes and diet
E: Exercise and education

Calcium antagonists and nitrates may be used as
coronary vasodilators. To reduce cardiac work-
load, beta-blockers are used (contraindicated in
coronary spastic angina because of the possibility
of inducing spasm). Calcium antagonists are the
first choice in coronary spastic angina.

2.9 Invasive Treatment

2.9.1 Percutaneous Coronary
Intervention (PCI)

A guidewire is passed through the stenotic lesion,
and a balloon catheter is inserted into the stenotic
area along the guidewire for dilation. A stent
(metal lining) is often implanted in the dilated
area (Fig. 8.3).

The risk of restenosis is dramatically reduced
with the use of drug-eluting stents (DES) because
of inhibiting neointimal proliferation (Fig. 8.4),
and mTOR (mammalian target of rapamycin)
inhibiters (macrolide compound) impede prolif-
eration of the smooth muscle.

2.9.2 Coronary Artery Bypass Graft
Surgery (CABG)

It is a surgical procedure to bypass the stenosis

and maintain coronary blood flow by anastomos-

ing a graft from the aorta (or internal thoracic

artery) to the periphery of the stenotic coronary

artery and bypassing the stenotic area. It is mainly

Fig. 8.3 Schematic p———— sy —
diagram of stent S _____:._,;_r.;'f_,_.rf_\‘____ﬁ_‘-/_\ oo ,f/ N
implantation in _ e s ‘\1\ :.:? /}j
percutaneous coronary = === ==\’
intervention (PCI). e s

Stenting and dilate the e

balloon catheter at the _,_:,:é’_:’ifﬂ:‘;—\‘__ . s ‘“"m::__

site of stenosis. Implant
the stent and remove the
balloon catheter
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Fig. 8.4 A case of
coronary angiography
and drug-eluting stent
implantation. This is the
same case as Figs. 8.1
and 8.2. A drug-eluting
stent was implanted in
the left anterior
descending branch

Fig. 8.5 Coronary artery bypass graft surgery (CABG).
The schematic diagram shows the internal thoracic artery
bypassed to the left anterior descending branch and the
aorta bypassed to the right coronary artery using a venous
graft

indicated for left main coronary artery lesions
and advanced three-vessel lesions (Fig. 8.5).

2,10 Notes from Dentistry
Perspective

Izumi Yoshioka

If the patient has been treated for angina pectoris

and has not had an angina pectoris attack in the
last month or has had one or two mild attacks,

dental treatment is often possible. For unstable
angina, dental treatment should be avoided except
for emergency treatment, and cardiac treatment
should be given priority. Perioperative manage-
ment should be in accordance with the descrip-
tion in the “Myocardial Infarction” section.

3 Heart Failure
Masayo Fukuhara
3.1 Concepts and Definitions

The functions of the heart include (1) pumping
(sending blood to the whole body and supplying
oxygen) and (2) controlling rhythm (automaticity).

Heart failure is defined as “a clinical syndrome
in which some cardiac dysfunction, i.e., organic
and/or functional abnormality of the heart that
disrupts the compensatory mechanism of the car-
diac pump function, results in the appearance of
dyspnea, malaise, and edema, and a concomitant
decrease in exercise tolerance” [9]. Simply, it is a
life-shortening condition caused by abnormalities
in the pumping function of the heart, resulting in
shortness of breath and swelling.

3.2 Epidemiology, Causes,

and Pathogenesis

Heart disease is the second common cause of
death for 2019 in Japan. Of these, heart failure is
the most common. Heart failure is caused by a
variety of diseases. As shown in Table 8.6, many
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cardiac diseases cause heart failure, among which
ischemic heart disease (especially myocardial
infarction), hypertension, and valvular heart dis-
ease are common [9].

In myocardial infarction and cardiomyopathy,
the myocardium is directly damaged, resulting in
heart failure. In hypertension and valvular heart

Table 8.6 Causes of heart failure

Cardiac disease: various cardiac diseases
Ischemic heart disease
Hypertension: hypertensive heart disease
Valvular heart disease
Cardiomyopathy: hypertrophic cardiomyopathy and
dilated cardiomyopathy
Congenital heart disease
Arrhythmia: tachyarrhythmia (atrial fibrillation,
supraventricular tachycardia, ventricular tachycardia)
and bradyarrhythmia (sick sinus syndrome,
atrioventricular block)
Myocarditis and pericarditis

Lung disease
Chronic obstructive pulmonary disease (COPD)
Pulmonary thromboembolism

Others
Endocrine and metabolic diseases: diabetes mellitus,
thyroid disease, and beriberi
Collagen disease (autoimmune disease)
Blood disease: severe anemia
Cardiotoxic substances: alcohol, drugs, and radiation
Renal failure
Excess infusion

disease, the myocardium is subjected to long-
term stress resulting in heart failure from
dysfunction. In arrhythmia, heart failure occurs
due to hemodynamic deterioration.

Heart failure might be caused by pulmonary
diseases. Heart failure may appear as one symp-
tom of endocrine and metabolic diseases and col-
lagen diseases (autoimmune diseases). In
addition, heart failure may be caused by exces-
sive fluid volume, such as renal failure or exces-
sive fluid transfusion.

In most cases of heart failure, cardiac output is
decreased, but there are exceptions. In hyperthy-
roidism and severe anemia, cardiac output
increases, the heart is overloaded, and the com-
pensatory function fails, resulting in heart failure.
This is called high cardiac output heart failure.

3.3 Classification

Heart failure is staged according to the
American College of Cardiology Foundation
(ACCF)/American Heart Association (AHA)
heart failure stage classification. There is also
the New York Heart Association (NYHA) heart
function classification, which uses exercise tol-
erance (the limit of how much exercise a
patient can tolerate) as an index (Table 8.7)
[10]. The NYHA cardiac function classifica-

Table 8.7 Comparison of ACCF/AHA stages of HF and NYHA functional classification. (Reproduced with permis-

sion from [10])

ACCF/AHA stages of HF [11]

A. At high risk for HF but without structural None
heart disease or symptoms of HF

B. Structural heart disease but without signs I

or symptoms of HF

C. Structural heart disease with prior or 1
current symptoms of HF

NYHA functional classification [12]

No limitation of physical activity. Ordinary physical activity
does not cause symptoms of HF
No limitation of physical activity. Ordinary physical activity
does not cause symptoms of HF

1I Sight limitation of physical activity. Comfortable at rest, but
ordinary physical activity results in symptoms of HF

I Marked limitation of physical activity. Comfortable at rest, but
less than ordinary physical activity causes symptoms of HF

v Unable to carry on any physical activity without symptoms of
HE, or symptoms of HF at rest

D. Refractory HF requiring specialized v
interventions

Unable to carry on any physical activity without symptoms of
HE, or symptoms of HF at rest

ACCEF indicates American College of Cardiology Foundation, AHA American Heart Association, HF heart failure,

NYHA New York Heart Association
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tion is easy to use. Class I has no limitation in
ordinary physical activity. Class II is mild to
moderate limitation of physical activity. In
Class III, there is marked limitation of physical
activity, and symptoms appear with mild phys-
ical activity. In Class IV, symptoms are present
even at rest.

34 Symptoms

The most common symptoms are palpitation,
shortness of breath, dyspnea, and edema. When
divided into left and right heart failure, the
symptoms of left heart failure are all conges-
tion of the lungs in front of the left heart sys-
tem. The symptoms of left heart failure include
shortness of breath, dyspnea, tachypnea, and
orthopnea. In the early stages, shortness of
breath occurs during exertion. In advanced
stages, shortness of breath appears with light
exertion, and in severe cases, it also appears at
rest. Right heart failure is a sign of systemic
congestion and includes jugular venous disten-
tion, edema, weight gain, and hepatomegaly.
The edema is bilateral, tends to occur inferi-
orly, and leaves digital impression when
pressed (pitting edema). The edema tends to be
located in the extremities, but if the edema
extends to the intestinal tract or liver, anorexia
(loss of appetite) and abdominal fullness may
occur [9].

Symptoms of decreased cardiac output include
fatigability, decreased ability to concentrate, dis-
turbance of memorization, and disturbance of
consciousness [9].

3.5 Examination and Diagnosis

In the diagnosis of heart failure, the possibility of
heart failure is considered based on subjective
symptoms, medical history, physical examina-
tion, ECG, and chest X-ray findings [9].

On chest X-ray, the size of the heart should be
noted. If there is an enlarged cardiac shadow,
heart failure is suspected. The cardiothoracic
ratio (normal is less than 50%) should be evalu-
ated. Other findings include dilated pulmonary

®

Fig. 8.6 Chest X-ray of heart failure. (Created based on
[9]). (1) Enlargement of cardiac shadow. (2) Enhancement
of pulmonary vascular shadows: edema around pulmo-
nary vessels. (3) Butterfly shadow: butterfly-shaped alve-
olar congestion centered on the hilum of the lung. (4)
Vanishing tumor: pleural effusion accumulated in the
interlobar pleura of the lung looks like a mass. (5, 6)
Dulled costophrenic angle and pleural effusion

vasculature (edema around pulmonary vessels),
butterfly shadow (butterfly-shaped alveolar con-
gestion centered on the pulmonary hilum), and
pleural effusion (Fig. 8.6).

Echocardiography allows the evaluation of
structural abnormalities (valve abnormalities,
congenital abnormalities), size (lumen diameter),
and properties, thickness, and movement of the
myocardial wall. The contractility of the entire
left ventricle is indicated by the ejection fraction
(EF) (%). Cardiac output can be estimated.

Brain natriuretic peptide (BNP) or the
N-terminal prohormone of BNP (NT-proBNP) is
a biomarker that reflects the degree of ventricular
load. BNP is useful not only in diagnosing the
presence of heart failure but also in diagnosing
the severity of the disease.

3.6 Treatment

Heart failure is the name of a condition, and there
is an underlying disease that causes it. The prin-
ciples of treatment for heart failure are (1) treat-
ment of the underlying disease, (2) treatment of
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the heart failure itself, and (3) elimination of the
triggers of heart failure. The triggers of heart fail-
ure include infections (respiratory tract infections,
etc.), excessive fluid and salt intake, overwork,
and self-discontinuation of medications.

e Considering treatment of heart failure itself,
dietary guidance such as salt reduction should
be given. Exercise should be limited depend-
ing on the patient’s condition, but too much
restriction of physical activity may decrease
exercise tolerance. Exercise tolerance should
be maintained by moderate exercise.

Angiotensin-converting enzyme (ACE) inhib-
itors, angiotensin II receptor blockers (ARBs),
B-blockers, and diuretics are used as drug ther-
apy. Cardiotonic agents (digitalis, adrenergic
agonists, etc.) and vasodilators (nitrate medi-
cines, hydralazine, etc.) are used in combination
as needed. For more information on the effects of
each drug, please refer to Sect. 7 in this chapter.

Patients with persistent ventricular tachycar-
dia or ventricular fibrillation associated with
heart failure are at high risk of arrhythmia recur-
rence and should receive an implantable cardio-
verter defibrillator (ICD) to prevent sudden death.
In addition, cardiac resynchronization therapy
(CRT) is used to treat severe cases of heart fail-
ure. In rare cases, an artificial heart or heart trans-
plantation may be required.

3.7 Point' of Dental Treatment
for Patients with Heart Failure
(from the Viewpoint

of Cardiologist)

It is important to understand the degree of heart
failure and underlying disease, including NYHA
cardiac function classification, cardiothoracic ratio
on chest X-ray, echocardiographic findings (espe-
cially EF), and blood BNP or NT-proBNP. In addi-
tion, there are various underlying diseases, which
should be understood, including therapeutic drugs.

'For reducing patient’s discomfort under dental procedure
and preventing lethal arrhythmia or sudden death due to
local anesthesia including catecholamine.

At the time of medical consultation, the attending
physician would like to know the outline of dental
treatment, including the anesthesia method, the
time required, and whether there is bleeding.

On the day of the dental examination, check
for (1) symptoms of heart failure, (2) vital signs,
and (3) transcutaneous arterial blood oxygen sat-
uration (SpO,). If necessary, monitor the
electrocardiogram.

3.8 Notes from Dentistry

Perspective
Masayuki Fukuda

In patients with heart failure, the stage of heart
failure should be determined before treatment,
because the stage determines whether dental
treatment is appropriate. The ACCF/AHA heart
failure stage classification is often used to deter-
mine the stage of heart failure, but it is useful to
compare it with the NYHA Functional
Classification, which is a classification of sever-
ity based on the ability to perform physical activ-
ities of daily living and is simple and reflects the
patient’s QOL (quality of life) (Table 8.7) [10].

Exogenous adrenaline is only one factor when
considering blood catecholamine levels, and it
would be less stressful and safer to obtain reliable
pain relief with adrenaline-containing local anes-
thetics. However, there is an acceptable dose of
adrenaline so that cardiac function is not affected.
There are two ways to reduce the dose of adrena-
line: 1:80,000 adrenaline-doped lidocaine and
0.03 U/mL of 3% propitocaine with felypressin
or adrenaline diluted to 1/200,000 from a lido-
caine ampule. The latter may be difficult to use in
general dental clinics.

If the patient has a class I NYHA Functional
Classification, normal dental treatment can be
performed under monitoring. The tolerable
amount of adrenaline that does not significantly
affect cardiac function is about 40 pg [13]. One
1/80,000 adrenaline-doped lidocaine cartridge
(1.8 mL, 22.5 pg adrenaline) can be adminis-
tered, and if there is no significant change in cir-
culatory dynamics, up to half a cartridge (0.9 mL,
11.25 pg adrenaline) can be administered.
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Additional doses are administered with 0.03 U/
mL of 3% propitocaine with felypressin.

In class II, the duration of treatment should be
kept as short as possible to avoid psychological
stress on the patient under monitoring. The tolera-
ble dose of adrenaline is about 20 pg. One-half
adrenaline lidocaine cartridge with 1/80,000 adren-
aline (0.9 mL, 11.25 pg adrenaline) can be admin-
istered, and up to one-half cartridge with 0.9 mL
adrenaline (11.25 pg adrenaline) can be adminis-
tered if there is no significant change in circulatory
status. Additional doses are administered with
0.03 U/mL of 3% propitocaine with felypressin.

In case of class III, keep first-aid and conser-
vative therapy under monitoring and reduce treat-
ment time as much as possible. The use of 1/2
lidocaine cartridge with 1/80,000 adrenaline
(0.9 mL, 11.25 pg adrenaline) and 0.03 U/mL of
3% propitocaine with felypressin should be used.

In class IV, basically no dental treatment is
performed.

Although felypressin is considered safe and has
less effect on circulatory status than adrenaline, it
may cause myocardial ischemia when used in
large doses or in patients with severe coronary
artery stenosis. The use of 0.03 U/mL of 3% pro-
pitocaine with felypressin is considered to be clini-
cally safe for no more than three cartridges.

In all cases, referral to the attending physician
in internal medicine is necessary, and depending
on the severity of the disease, referral to the oral
surgery department of a nearby general hospital
or university hospital should be considered.

4 Infective Endocarditis
Tatsuaki Matsubara

4.1 Disease Overview

Infective endocarditis (IE) is a systemic septic
disease accompanying generation of vegetations
containing bacterial aggregation on the valve,
endocardium, and intima of large vessels and
showing a variety of clinical manifestations such
as bacteremia, vascular embolism, and cardiac
disorders. It is not a very common disease, but

once it occurs, it can cause many complications
and be fatal if not properly diagnosed and treated.

4.2 Pathophysiology

Non-bacterial thrombotic endocarditis
(NBTE), which is caused by abnormal blood
flow associated with valvular disease, congeni-
tal heart disease, or foreign bodies after valve
replacement, is considered important in the
development of IE. When transient bacteremia
occurs in a patient with NBTE after dental or
otolaryngology procedures, bacteria adhere to
a NBTE site, growing to generate a vegetation.
Therefore, vegetations are often found on the
atrial side of atrioventricular valves; on the
ventricular side of semilunar valves, where
regurgitant blood flow strikes; or on the endo-
cardial surfaces of abnormal jets such as shunt
or stenotic blood flow.

4.3 Epidemiology
The incidence of IE in the general population is
estimated to be 3 to7/100,000 person years.

It is often seen in patients with underlying car-
diac diseases, but it may also occur in patients
without a history of cardiac diseases. The predis-
posing event is unclear in many cases. It is impor-
tant to always keep the possibility of IE in mind
when making a differential diagnosis. In recent
years, IE due to hemodialysis and lead infection
of pacemakers has been increasing.

4.4  C(lassification

1. Pathogenesis: acute (causative microorgan-
ism: Staphylococcus aureus, f-Hemolytic
streptococci, etc.), subacute (causative
microorganism: Viridans group streptococci,
Coagulase-negative staphylococci,
Enterococcus species, etc.)

2. Affected valve: native and prosthetic

3. Infection status: community-acquired, noso-
comial, healthcare-associated
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4.5 Symptoms (Table 8.8) [14-16]
Fever is present in most cases, accompanied by
chills, anorexia, weight loss, and fatigue. If the
patient has already undergone treatment at a medi-
cal institution, the fever is often less than 38 °C.

Erythematous painless macules of the palms
and soles (Janeway’s lesions), Osler’s nodules, a
painful rash, and petechial hemorrhage, subun-
gual hemorrhage, and retinal hemorrhage (Roth’s
spots) may be present. A heart murmur is audible
in more than 80% of cases.

As a vascular complication, embolism is evi-
dent in about 30% of IE patients. Cerebral infarc-

tion can have a serious outcome, but many cases
are asymptomatic. Acute myocardial infarction
due to coronary embolism, splenic or renal
infarction, and pulmonary embolism may also
occur. Another vascular complication is infected
aneurysms of the cerebral arteries, which can
cause rupture even after prescribed treatment
with antimicrobial agents.

Heart failure is often associated with valvular
disease of the left heart system, inducing acute
valve regurgitation and worsening
hemodynamics.

Table 8.8 Diagnostic criteria for infective endocarditis (IE). (Modified from the Duke Criteria) (Created based on

[14-16])

Definite IE  Pathological criteria

1. Microorganisms demonstrated by culture or on histologic examination of a vegetation, a
vegetation that has embolized, or an intracardiac abscess specimen
2. Pathological lesions: vegetation or intracardiac abscess confirmed by histologic examination

showing active endocarditis
Clinical criteria
1. Two major criteria

. One major criterion and three minor criteria

. Five minor criteria
Possible IE

Rejected

. One major criterion and one 1 minor criterion

. Firm alternate diagnosis explaining evidence of IE

. Resolution of syndromes suggesting IE with antibiotic therapy for <4 days
. No pathological evidence of IE at surgery or autopsy, with antibiotic therapy for <4 days
4. Does not meet criteria for possible IE, as above

2
3
1
2. Three minor criteria
1
2
3

Definition of criteria
Major * Blood culture positive for IE
criteria

— Typical microorganisms consistent with IE from two separate blood cultures

Streptococcus viridans, Streptococcus bovis, HACEK group, and Staphylococcus aureus
Community-acquired enterococci, in the absence of primary focus

— Microorganisms consistent with IE from persistently positive blood cultures, defined as follows:
At least two positive cultures of blood samples drawn >12 h apart
All of three or a majority of >4 separate cultures of blood (with first and last sample drawn at least

1 h apart)

— Single positive blood culture for Coxiella burnetii or phase I IgG antibody titer >1:800

¢ Evidence of endocardial involvement

— Echocardiogram positive for IE (transesophageal echocardiography recommended in patients with
prosthetic valves, related at least “possible IE” by clinical criteria, or complicated IE [paravalvular
abscess], transthoracic echocardiography at first test in other patients, defined as follows:

Oscillating intracardiac mass on valve or supporting structures, in the path of regurgitant jets, or
on implanted material in the absence of an alternative anatomic explanation

Abscess

New partial dehiscence of prosthetic valve
— New valvular regurgitation (worsening or changing of pre-existing murmur not sufficient)

(continued)
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Table 8.8 (continued)

Minor

criteria 2. Fever, defined as temperature >38 °C

1. Predisposition, predisposing heart condition, or injection drug use

3. Vascular phenomena: major arterial emboli, septic pulmonary infarcts, infectious (mycotic)
aneurysm, intracranial hemorrhage, conjunctival hemorrhages, and Janeway’s lesions

4. Immunological phenomena: glomerulonephritis, Osler’s nodes, Roth’s spots, and rheumatoid factor
5. Microbiological evidence: positive blood culture but does not meet a major criterion as noted above
or serological evidence of active infection with organism consistent with IE

4.6 Clinical Examinations

(Table 8.8) [14-16]

4.6.1 Blood Culture

Blood culture is very important in the diagnosis
of IE, and once the causative microorganism is
isolated, bacterial species identification and drug
susceptibility tests can be performed. However, if
antimicrobial agents have already been adminis-
tered, the blood culture positive rates may
decrease significantly depending on the bacterial
species. Therefore, temporary drug withdrawal
may be performed in patients with a subacute
course, with a period of 2-3 days considered
appropriate. However, treatment should not be
discontinued in patients with respiratory and cir-
culatory instability, such as those with heart fail-
ure and advanced infection or at high risk for
embolism. At least three sets of specimens should
be submitted for blood culture. The interval for
collection of blood specimens has not been estab-
lished, although there have been some recom-
mendations such as collection of every 30 min,
the interval of 1 h between the first and last col-
lection, and 6 h or more. There is no difference in
the detection rate between arterial and venous
blood, and it is unnecessary to collect blood spec-
imens at the time of fever.

For patients with positive blood cultures,
blood cultures should be submitted within a few
days (approximately 3 days, 48—72 h) after the
start of antimicrobial therapy to check the effect
of the treatment. Although it is not necessary to
discontinue antimicrobial therapy at the time of
specimen collection, it is reasonable to collect
specimens immediately before administration of
antibacterial agents when antimicrobial blood
concentrations are low.

4.6.2 Echocardiographic

Examination
Echocardiography plays the most important role
in the diagnosis, treatment, follow-up, and esti-
mation of prognosis of IE and should be per-
formed in all patients with suspected IE, including
those with negative blood cultures.

The major echocardiographic findings of
Duke diagnostic criteria include (1) vegetation,
(2) abscess, (3) new partial dehiscence of the
prosthetic valve, and (4) new valvular regurgita-
tion (worsening or changing of the pre-existing
murmur not sufficient).

Transthoracic echocardiography (TTE) is
noninvasive and repeatable and should be per-
formed as soon as possible in all patients with
suspected IE (Fig.8.7). Transesophageal echocar-
diography (TEE) should be performed when TTE
cannot be diagnosed because of poor imaging,
when there is clinical suspicion of IE even if TTE
is negative, or when IE is suspected in patients
with prosthetic valves or other devices (Fig. 8.8).
If TTE and TEE are both negative, but IE is clini-
cally suspected, repeat testing after 3—7 days is
recommended.

4.7 Treatment
4.7.1 Medical Treatment
The choice of antimicrobial agent and treatment
period are mainly based on the type of causative
microorganism, antimicrobial  susceptibility
results, and valve type (native or prosthetic).
Examples of targeted therapy prescriptions when
the causative organism is known are presented in
Tables 8.9 and 8.10 [14, 15, 17].

When antimicrobial treatment is started
before the results of blood culture are known,
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Fig. 8.7 Transthoracic
echocardiogram. A
55-year-old woman with
persistent fever for 2
weeks was found to have

FR 39Hz

15em

20
54%
C 48
P Low

HGen
Streptococcus agalactiae
on blood culture. A mass
is evident at the anterior
mitral valve leaflet
(green arrowhead). LA
left atrium, LV left
ventricle

Fig. 8.8
Transesophageal
echocardiogram. Same
case as Fig. 8.7. The
round masses on the
anterior leaflet of the
mitral valve (green
arrowhead) were judged
to be vegetations. LA left
atrium, LV left ventricle

so-called empirical treatment, agents should be
selected according to the frequency of causative
microorganisms, patient background, and clini-
cal course.

The efficacy of the drug should be judged on
the basis of a negative blood culture, with refer-
ence to symptoms such as fever and echocardio-
graphic findings.

4,7.2 Surgical Treatment
Indications for surgical treatment should be con-
sidered when congestive heart failure, uncon-

Aorta

trolled infection, and infectious embolism are
confirmed or anticipated (Table 8.11) [14, 15, 18].

4.8 Prognosis

The main factors associated with the prognosis of
IE are patient background, complications of IE
such as heart failure, causative organisms, and
echocardiographic findings. The mortality rate
during hospitalization for IE is high, ranging
from 15 to 30%. When staphylococci are the
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Table 8.9 Recommendations of targeted therapy for native valve infective endocarditis. (Created based on [14, 15,
17])

Duration
Antibiotics Dosage (weeks) Remarks
1. Penicillin G-sensitivity (MIC < 0.12 pg/mL) Streptococcus (Streptococcus viridans), Streptococcus gallolyticus,
Streptococcus gallolyticus, and other Streptococci)

Penicillin G 24 million units/day in six divided 4
doses or continuously
Ampicillin 8-12 g/day in 4-6 divided doses or 4
continuously
Ceftriaxone 2 g, once daily 4 Patients allergic to penicillin, elderly
patients, and patients with decreased renal
functions
Penicillin G 24 million units/day in six divided 2
doses or continuously
+ Gentamicin 3 mg/kg, once daily 2
Vancomycin 1 g, twice daily, or 15 mg/kg, twice 4 Patients allergic to B-lactams
daily
2. Streptococcus nonsensitivity to penicillin G (MIC > 0.25 pg/mL)
Penicillin G 24 million units/day in six divided 4 Gentamicin can be administered at a dose of
doses or continuously 1 mg/kg, 2-3 times daily
+ Gentamicin 2-3 mg/kg, once daily 2 Not recommended in the case of
MIC > 1.0 pg/mL for penicillin G
Ampicillin 8-12 g/day in 4-6 divided doses or 4-6 Gentamicin can be administered at a dose of
continuously 1 mg/kg, 2-3 times daily
+ Gentamicin 2-3 mg/kg, once daily 2-6
Vancomycin 1 g, twice daily, or 15 mg/kg, twice 4 Patients allergic to penicillin
daily
3. Enterococci
Ampicillin 8-12 g/day in 4-6 divided doses or 4-6 Gentamicin can be administered at a dose of
continuously 1 mg/kg, 2-3 times daily
+ Gentamicin 2-3 mg/kg, once daily 4 (2)-6
Ampicillin 8-12 g/day in 4-6 divided doses or 6 Should not be administered for elderly
continuously patients and patients with decreased renal
+ Ceftriaxone 2 g, twice daily 6 functions and Enterococcus faecium
infection
Vancomycin 1 g, twice daily, or 15 mg/kg, twice 4-6 Patients allergic to B-lactams
daily
+ Gentamicin 2-3 mg/kg, once daily 4-6 Not allowed for strains highly resistant of
gentamicin
4. Methicillin-susceptible Staphylococcus aureus
Cefazolin 2 g, three times daily 4-6 Cefazolin can be replaced with sulbactam/
ampicillin
5. Methicillin-resistant Staphylococcus aureus
Daptomycin + 8-10 mg/kg, once daily 4-6 Daptomycin can be administered at a dose
B-lactams, of 210mg/kg, once daily
panipenem,
betamipron, etc.
Vancomycin 1 g, twice daily, or 15 mg/kg, twice 4-6 Vancomycin dose should be adjusted to
daily trough serum concentration of 15-20 pg/mL

Teicoplanin can be used (therapeutic drug
monitoring is necessary)
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Table 8.10 Recommendations of targeted therapy for prosthetic valve infective endocarditis. (Created based on [14,

15, 17])

Duration

Antibiotics Dosage

(weeks)

Remarks

1. Streptococcus (Streptococcus viridans, Streptococcus gallolyticus, and other Streptococci)

Penicillin G 24 million units/day in 6
six divided doses or

continuously

+ Gentamicin 2-3 mg/kg, once daily 2-6

Ampicillin 8-12 g/day in 4-6 6
divided doses or
continuously

+ Gentamicin 2-3 mg/kg, once daily  2-6

Vancomycin 1 g, twice daily, or 6
15 mg/kg, twice daily

2. Enterococci
Ampicillin 8-12 g/day in 4-6 6
divided doses or
continuously

+ Gentamicin 2-3 mg/kg, once daily 6

Ampicillin 8-12 g/day in 4-6 6
divided doses or
continuously

+ Ceftriaxone 2 g, twice daily 6

3. Methicillin-susceptible Staphylococcus aureus
Cefazolin 2 g, three times daily

+ Gentamicin 2-3 mg/kg, once daily 2

+ Rifampicin 450-600 mg/day in 1-2 6-8
divided doses

4. Methicillin-resistant Staphylococcus aureus

Daptomycin + B-lactams,  8-10 mg/kg, once daily 6-8

panipenem, betamipron,

etc.

Vancomycin 1 g, twice daily, or 6-8

15 mg/kg, twice daily

+ Gentamicin 2-3 mg/kg, once daily 2

+ Rifampicin 450-600 mg/day in 1-2

divided doses

causative organisms, the risk of death from heart
failure or cerebral embolism is elevated, and IE
caused by gram-negative bacillus other than the
HACEK (Haemophilus species, Aggregatibacter
actinomycetemcomitans, Cardiobacterium homi-
nis, Eikenella corrodens, and Kingella kingae)
group bacilli is difficult to treat and can be severe.
Prosthetic valve infection has a poor prognosis.

Monotherapy is permitted for the cases
susceptible to penicillin G (MIC < 0.12 pg/mL)

Gentamicin can be administered at the dose of
1 mg/kg, 2-3 times daily
Gentamicin can be administered at the dose of
1 mg/kg, 2-3 times daily

Patients allergic to B-lactams

Not allowed for strains highly resistant of
gentamicin

Gentamicin can be administered at the dose of
1 mg/kg, 2-3 times daily

Should not be administered for Enterococcus
faecium infection

Cefazolin can be replaced with sulbactam/
ampicillin

Gentamicin can be administered at the dose of
1 mg/kg, 2-3 times daily

Daptomycin can be administered at a dose of
>10mg/kg, once daily. Additional antibiotics are
the following: f-lactams such as panipenem/
betamipron 2.0 to 3.0g/day and sulbactam/
ampicillin 9g/day, gentamicin at 2 to 3mg/kg/day,
rifampicin at 450 to 600mg/day, fosfomycin at
6.0g/day, and sulfamethoxazole/trimethoprim
such as trimethoprim at 5 to 8mg/kg/day
Vancomycin dose should be adjusted to trough
serum concentration of 15-20 pg/mL
Teicoplanin can be used (therapeutic drug
monitoring is necessary)

Gentamicin can be administered at the dose of

1 mg/kg, 2-3 times daily

4.9 Recent Findings

Diagnosis of IE is based on clinical symptoms
associated with sepsis, confirmation of a causative
organism in the blood, and observation of destruc-
tion of intracardiac structures associated with
infection, including vegetation, and therefore
blood cultures and echocardiography are empha-
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Table 8.11 Indications and timing of early surgery for infective endocarditis. (Created based on [14, 15, 18])

Situation Indication/recommendation

Heart failure

Refractory pulmonary edema and cardiogenic shock due to acute

Timing
Emergency

severe valve dysfunction or fistula formation

Heart failure due to severe valve dysfunction or rapidly progressive

perivalvular regurgitation
Uncontrolled infection

Annulus abscess, pseudoaneurysm formation, fistula formation,

Urgent

Urgent

increasing size of vegetation, and atrioventricular conduction

disturbance

Persistent infection despite appropriate antibiotic therapy (persisting

Urgent

positive blood cultures or fever lasting >3-5 days after onset of
therapy), with no presence of other infections

Infection caused by fungi or multiresistant organisms
Prosthetic valve endocarditis caused by multiresistant staphylococci,

Urgent/elective
Urgent/elective

non-HACEK gram-negative bacteria

Prevention of embolism

Infective endocarditis with persistent vegetations >10 mm after one or

Urgent

more embolic episode despite appropriate antibiotic therapy

Native valve endocarditis with mobile vegetations >10 mm and severe

valve dysfunction

Infective endocarditis with isolated very large vegetations >30 mm
In patients of concomitant cerebral infarction, surgery for infective
endocarditis should not be postponed if indicated

Note: Except for cases with coma, brain herniation, cerebral

Timing of surgery in
patients with neurological
complications

Urgent

Urgent

hemorrhage, and extensive neurological damage
In patients with intracranial hemorrhage, open heart surgery should be

postponed for at least 4 weeks

Note: Except for cases with cerebral microbleeds

sized. However, identification of causative organ-
isms by genetic analysis, detection of perivalvular
abnormalities by cardiac computed tomography
(CT), and the ability of positron emission tomog-
raphy (PET) to depict inflammation sites have
been reported to be useful. The latest European
guidelines incorporate new imaging criteria into
the Duke diagnostic criteria.

4,10 Notes from Dentistry
Perspective

Shigeo Ishikawa, Mitsuyoshi Iino

Since it has long been reported that IE is induced
by transient bacteremia associated with dental
treatment, all dentists involved in clinical den-
tistry should be aware of dental treatments that
can cause IE and their prevention methods. In
order to contribute to the prevention of IE as a
dentist, it is essential to recognize the risk groups
for IE, to be familiar with the dental procedures

that have a high risk of causing bacteremia, and
to administer appropriate antimicrobial agents
within 30 min to 1 h before the high-risk dental
procedures. This chapter focuses on the dental
treatments that may cause infective endocarditis,
the risk groups for infective endocarditis, and the
measures to be taken.

4.10.1 Dental Treatment at High Risk
of Causing Bacteremia

Bacteremia associated with dental treatment has
been shown in many reports to occur in almost all
procedures that involve bleeding. In particular,
not only major oral surgical procedures, which
are highly invasive, but also minor procedures
such as tooth extraction and dental implants and
periodontal surgery and treatment are known to
be dental procedures with a high risk of bactere-
mia. In addition, procedures that do not involve
clinically obvious bleeding, such as root canal
procedures, as well as oral surgical procedures
for local infected sites, such as intraoral anti-
inflammatory surgery for dental infections, are
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also included in dental procedures that cause bac-
teremia. Bacteremia has also been reported with
minor invasive procedures such as suture removal,
local anesthesia to the periodontal ligament, and
brushing, which can cause bleeding in daily life.
On the other hand, the risk of bacteremia is con-
sidered to be low in filling and restorative proce-
dures and in noninfectious pulpectomy.

4.10.2 Risk Groups for Infective
Endocarditis and Appropriate
Administration
of Antimicrobials

At this stage, for patients at risk of IE, a single

oral dose of amoxicillin 2 g, a penicillin antimi-

crobial agent, is recommended within 1 h before
the procedure in patients who can be adminis-
tered orally [14]. For patients who are allergic to
penicillin or who cannot be administered orally,
the use of alternative drugs such as those listed in

Table 8.14 is recommended [14].

According to the guidelines for the prevention
and treatment of infective endocarditis, antimi-
crobial prophylaxis is “strongly recommended”
for patients in the high-risk group and “weakly
recommended” for patients in the moderate-risk
group. Considering that there are not many com-
plications associated with antimicrobial prophy-
laxis [20], it is considered practical to actively
administer prophylaxis to patients in the moderate-
risk group. However, it is not practical to adminis-
ter antimicrobial agents to all dental procedures
for which the possibility of bacteremia has been
reported, as shown in Table 8.12. Therefore, it is
presumed that many facilities consider the major
surgeries in oral surgery, minor surgeries such as
tooth extractions and implants, and periodontal
surgery, periodontal procedures such as scaling
and root planing (SRP), and infected root canal
therapy such as dental treatment with high risk of
bacteremia and subject to antimicrobial prophy-
laxis. In addition, local anesthesia for dental
treatment and procedures is based on infiltration
anesthesia in the mucobuccal fold, avoiding infil-
tration anesthesia in the periodontal ligament
space, which is considered to have a high risk of
bacteremia, and in the gingiva, which may have
gingivitis.

Table 8.12 Incidence of bacteremia in dental treatments
and procedures. (Modified from [19])

Dental procedures Incidence rate (%)

Extraction 0-85
Scaling 8-79
Periodontal surgery 36-88
Infected root canal 42
Ligament injection 97
Rubber dam device 29
Removal of thread 5
Brushing 7-50
Chewing 0-51

4.10.3 Current Status and Future
Although the incidence of IE due to dental treat-
ment has been known for a long time, it is diffi-
cult to say that all dentists are aware of these
facts. It has been reported that many dentists who
do not major in oral surgery examine only a few
IE risk group patients per year, and that about
30% of dentists use penicillin antibiotics for IE
prevention [21, 22]. It will be important to con-
tinue to educate dentists about IE, dental treat-
ment, and its prevention.

5 Hypertension
Hiromi Mitsubayashi

5.1 Abnormal Blood Pressure

5.1.1 Essential Hypertension

and Secondary Hypertension

1. Outline

Blood pressure is the pressure in the arterial

vasculature and is one of the vital signs. It is
the physical pressure that occurs when the left
ventricle of the heart repeatedly contracts and
expands. It is called systolic (blood) pressure
(SBP) and diastolic (blood) pressure (DBP),
respectively. Persistent hypertension causes
organic changes in the heart and vessel walls,
resulting in organ damage/cardiovascular dis-
ease. High blood pressure is distinguished
from hypertension. High blood pressure is a
transient elevation of blood pressure that
returns to normal when the cause of the ele-
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vated pressure is eliminated. Hypertension, on
the other hand, is a persistent elevation of
blood pressure that progresses to cause sec-
ondary organ damage/cardiovascular disease.
Hypertension caused by other diseases is
called secondary hypertension, and hyperten-
sion caused by etiologies other than secondary
hypertension is called essential hypertension
(primary hypertension).
Epidemiology

According to the 2010 National Health and
Nutrition Examination Survey, 60% of
Japanese men and 45% of Japanese women
aged 30 years or older were judged to have
hypertension (systolic blood pressure of
140 mmHg or higher, diastolic blood pressure
of 90 mmHg or higher, or taking antihyper-
tensive medication). The prevalence of hyper-
tension (same definition as above) increased
with age, exceeding 60% in men aged 50
years and older and in women aged 60 years
and older, with the highest prevalence in both
men and women in their 60s.

. Pathophysiology

There is a relationship between “blood
pressure and cardiac output x total peripheral
vascular resistance. In order for blood pres-
sure to increase, either an increase in cardiac
output or an increase in total peripheral vascu-
lar resistance is required. Factors that increase
blood pressure include a complex combina-
tion of chemical substances (vasoactive sub-
stances, hormones, etc.), nerves, vascular
elasticity, cardiac output, blood viscosity, cir-
culating blood volume, blood vessel diameter,
and vascular reactivity (Page’s mosaic the-
ory). More recently, racial differences, salt
intake and sensitivity, presence of comorbidi-
ties, gender, body mass index, age, smoking,
cold, alcohol, mental stress, physical inactiv-
ity, and hyperinsulinemia have also been
implicated. Season, temperature, humidity,
weather, time of the day, mental tension, exer-
cise, diet, excretion, and bathing are also fac-
tors that affect blood pressure.

Symptoms

The progression of hypertension is grad-

ual, and there are no subjective symptoms in

the early stages. Headache, cloudiness, diz-
ziness, ringing, stiff shoulders, palpitations,
and shortness of breath may occur. However,
these symptoms are not specific to
hypertension.

Hypertension leads to complications such
as organ damage and cardiovascular disease.
In such cases, the symptoms of organ damage/
cardiovascular disease appear.

. Diagnosis

(a) Blood Pressure Measurement in the
Examination Room
The blood pressure and pulse should
be measured in the resting position,
averaged over two visits, and based on
blood pressure values on at least two
different occasions. At the first visit, the
patient should be examined for left-
right differences in blood pressure,
orthostatic variations in blood pressure
and pulse, and the presence of arrhyth-
mia. The face and neck are examined
for the presence of anemia, jaundice,
ocular fundus findings, goiter, carotid
murmur, and jugular vein engorgement.
The chest should be examined for the
location of the apex beats, presence of
thrill, murmur, third and fourth tones,
and irregularities. In the lung field,
examine for rhonchus. In the abdomen,
examine for vascular murmurs and hep-
atorenal tumors, and in the extremities,
examine for arterial pulsations, left-
right differences, coldness, edema,
motor and sensory disturbances, and
tendon reflexes.
(b) Secondary Hypertension
Secondary hypertension is caused by
renal disease (chronic renal parenchymal
disease, renal vascular disease), endo-
crine disease (pheochromocytoma, pri-
mary aldosteronism, Cushing’s
syndrome), aortic stenosis, brain tumors,
and sleep apnea syndrome. Among these,
renal disease is the most common, fol-

lowed by primary aldosteronism,
Cushing’s syndrome, and
pheochromocytoma.
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(c) Findings Suggestive
Hypertension
Cushing’s syndrome should be sus-
pected in the presence of abdominal wall
skin linear atrophy lesions and hypertri-
chosis. Paroxysmal elevation of blood
pressure, palpitations, sweating, and
headache are indicative of pheochromo-
cytoma; weakness, periodic paralysis of
limbs, polyuria, and hypokalemia are
indicative of primary aldosteronism; and
an abdominal vascular murmur is suspi-
cious of renal vascular hypertension.
Daytime drowsiness and snoring are sus-
picious for sleep apnoea syndrome, and
drug-induced hypertension is suspected if
the patient is taking nonsteroidal anti-
inflammatory drugs (NSAIDs), herbal
medicines, or oral contraceptives.

of Secondary

6. Examinations

The purpose of the examination is to assess
the presence and extent of secondary hyper-
tension and organ damage/cardiovascular dis-
ease. The examination includes general tests
(general blood, urine, liver function, renal
function, lipids, electrolytes, blood glucose,
chest X-ray, and electrocardiogram) and rec-
ommended tests (ocular fundus examination,
cognitive function test, depression assess-
ment, head MRI, and MR angiography).
Detailed examinations include microalbumin-
uria excretion, echocardiography, carotid
echocardiography, ankle/brachial blood pres-
sure ratio, pulse wave velocity, and 24-h
ambulatory blood pressure monitoring. To
screen for secondary hypertension, plasma
renin activity, blood aldosterone, cortisol, cat-
echolamine three fraction, urinary metaneph-
rine fraction at any time, 24-h urinary
catecholamine, and nocturnal transcutaneous
oxygen partial pressure measurement are per-
formed. Abdominal echocardiography (kid-
ney and adrenal gland) is also performed.
Special tests include adrenal CT, renal blood
flow echography and scintigraphy, adrenal
vein sampling, and polysomnography. If sec-
ondary hypertension can be ruled out, the pos-
sibility of essential hypertension is high.

7. Classification [23-33]

A systolic blood pressure of less than
130 mmHg and a diastolic blood pressure of
less than 85 mmHg are considered normal.
Hypertension is defined as systolic blood
pressure of 140 mmHg or more, diastolic
blood pressure of 90 mmHg or more, or home
blood pressure of 135 mmHg or more or dia-
stolic blood pressure of 85 mmHg. The higher
the blood pressure value, the more severe the
disease.

8. Treatment

(a) Antihypertensive target: Less than
130/80 mmHg in young- and middle-
aged patients; less than 140/90 mmHg in
patients aged 75 years or older; less than
130/80 mmHg in diabetic patients,
patients with renal impairment, and
patients after myocardial infarction; and
less than 140/90 mmHg in patients with
cerebrovascular disease.

(b) General therapy: Modification of life-
style. Restriction of salt (<6 g/day),
encouragement of vegetable and seafood
intake, restriction of fat (cholesterol, satu-
rated fatty acid), maintenance of appro-
priate body weight (BMI <25 kg/m?),
moderate intensity aerobic exercise,
restriction of alcohol, and smoking
cessation.

(c) Pharmacotherapy (antihypertensive
drugs): Calcium (Ca) channel blockers,
angiotensin II receptor blockers (ARBs),
angiotensin-converting enzyme (ACE)
inhibitors, diuretics, beta-blockers, and
alpha-blockers. If an adequate effect is
not obtained, other drugs should be added
or the patient should be switched to
another drug. Periodic follow-up should
be performed with attention to side
effects.

(d) Side effects of major antihypertensive
drugs: Beware of side effects of antihy-
pertensive drugs, and the following drugs
should be administered with caution: (1)
Ca antagonists (bradycardia, heart fail-
ure, gingival hyperplasia), (2) ARBs
(pregnancy, renal artery stenosis, hyper-
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potassemia), (3) ACE inhibitors (preg-
nancy, renal artery stenosis, angioneurotic
edema, hyperpotassemia), (4) diuretics
(pregnancy, gout, hyperpotassemia, glu-
cose intolerance), and (5) beta-blockers
(obstructive pulmonary disease, periph-
eral artery disease, asthma, severe brady-
cardia, impaired glucose intolerance).

9. Prognosis

The prognosis of essential hypertension is
relatively good if there are no cerebral or renal
organ complications with controlled blood
pressure. Complications such as organ dam-
age and cardiovascular disease worsen the
prognosis and result in loss of quality of life

(QOL).

5.1.2 Hypertensive Emergency:

Hypertensive Urgency

1. Malignant Hypertension

It is a condition in which organ damage/
cardiovascular disease progresses acutely
due to a severe increase in blood pressure
(=180/120 mmHg). These include hyper-
tensive encephalopathy, acute aortic dissec-
tion with hypertension, left heart failure
with hypertension and pulmonary edema,
acute coronary syndrome with hyperten-
sion, pheochromocytoma crisis, and
eclampsia. Under these conditions, the
prognosis is poor and the risk of death is
great. These diseases require hospitaliza-
tion and transvenous antihypertensive ther-
apy. Patients with severe hypertension with
nonprogressive organ damage, however,
should be treated as hypertensive urgency
with oral medication.

. Morning Hypertension

Early morning, post-awakening home
blood pressure is specifically higher than
the night blood pressure (>135/85 mmHg).
High risk of organ damage/cardiovascular
complications (stroke, myocardial infarc-
tion, etc.).

. White Coat Hypertension: White Coat
Phenomenon

In untreated patients, blood pressure mea-

sured by a physician is hypertensive

(=140/90 mmHg), but home blood pressure
(£135/85 mmHg) or 24-h blood pressure
(£130/80 mmHg) is normal. In a patient
undergoing treatment, transient elevation of
blood pressure observed by physician is called
the white coat phenomenon. In these condi-
tions, transient elevation of sympathetic nerve
activity possibly due to anxiety disorder
should be considered.

4. Reversal White Coat Hypertension (Masked
Hypertension)

It is the opposite of white coat hyperten-
sion. This is a case in which the blood pres-
sure measured by the doctor in the examination
room is normal, but the blood pressure mea-
sured at home is hypertensive. It is also called
“masked hypertension” in the sense that the
hypertension is concealed. Masked hyperten-
sion is often associated with organ damage
and cardiovascular disease.

5. Obstructive Sleep Apnea Syndrome

Obstructive sleep apnea syndrome (OSAS),
which has attracted attention in recent years
for its association with hypertension, has been
described in the section on secondary hyper-
tension. Fifty to 60% of patients with OSAS
have hypertension, and 30-40% of patients
with hypertension have OSAS. A transient
increase in blood pressure is observed during
sleep apnea or hypopnea immediately after
resumption of breathing.

5.2 Notes from Dentistry
Perspective

Hiroki Miyate

It is extremely important to take the patient’s
medical history before dental treatment. Blood
pressure is always measured at the first visit,
because many patients have high blood pressure
but are unaware of their hypertension. If the
blood pressure is 180/110 mmHg or higher, the
patient should be referred to a physician. If the
patient is under medical management for hyper-
tension, ask the physician in charge about the
severity of the condition, medications, and com-
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plications. In particular, if an oral surgical proce-
dure is necessary, consult with the doctor as early
as possible. Blood pressure should always be
measured before any surgical procedure; if the
patient’s blood pressure is over 180/110 mmHg,
the patient should be treated for only emergency
procedures, and if the patient’s blood pressure is
over 160/85 mmHg, invasive and difficult extrac-
tions and extractions of impacted teeth should not
be performed; the patient should be referred to a
hospital or university dental clinic.

Elevated blood pressure may cause serious
symptoms such as heart failure, myocardial
infarction, and cerebral hemorrhage, so it is nec-
essary to prevent abnormal blood pressure eleva-
tion. Elevated blood pressure during dental
treatment is caused by psychological stress such
as anxiety and nervousness, pain from treatment
and local anesthesia, and physical stress from
prolonged time of open mouth, which results in
the release of endogenous catecholamines.
During treatment, blood pressure fluctuates con-
stantly due to stress. In principle, blood pressure
should be measured continuously in hypertensive
patients and the elderly.

To prevent psychological and physical stress,
avoid surgical and/or lengthy procedures at the
time of initial examination. Maintain a calm
atmosphere in the examination room. Do not fill
the mouth with water during treatment. It is
important to provide painless treatment.

Laughing gas inhalation sedation and intrave-
nous sedation are effective when the patient is
very nervous or when the procedure is highly
invasive. If the facility is not skilled in sedation,
it is advisable to request hospital dentistry.
Patients should be asked to urinate before the
procedure and to check whether or not they have
the urge to urinate during the procedure, espe-
cially if the patient is elderly and the procedure
takes a long time.

The most common cause of elevated blood
pressure is treatment-induced pain. Although epi-
nephrine contained in dental local anesthetics
may cause an increase in blood pressure, it does
not particularly affect blood pressure up to about
two cartridges, and endogenous catecholamines

caused by pain have a greater effect on blood
pressure. Therefore, it is important to obtain suf-
ficient anesthetic effect by infiltration anesthesia
up to two cartridges, with sufficient surface anes-
thesia to avoid pain at the time of insertion and
slow injection of the drug solution.

If intraoperative blood pressure increases to
180/110 mmHg or more, discontinue the proce-
dure. If the increase in blood pressure persists
after discontinuation, a Ca antagonist such as
nifedipine 5 mg should be administered orally. If
chest pain, palpitations, headache, nausea, or
other symptoms suggest a heart attack or cerebro-
vascular accident, consult a physician or request
emergency medical assistance.

In hypertensive patients, hemostasis after
tooth extraction or hemostatic procedures may be
difficult, so suture hemostasis should be consid-
ered even for normal extractions. In addition,
abnormal bleeding from the periodontal pocket
may be observed, and suturing of the interdental
papillae may be necessary.

When Ca antagonists are administered for
the treatment of hypertension, gingival hyper-
plasia may be observed (Fig. 8.9), and gingival
bleeding may occur from the same area. The
gingival hyperplasia may disappear with peri-
odontal therapy such as scaling and brushing,
but excision of the proliferated area is neces-
sary. If the antihypertensive drug can be
changed, ask the physician to switch to another
type of applicable drug.

Fig. 8.9 Gingival hyperplasia induced by calcium chan-
nel blocker



142

G. Takemura et al.

Besides the association between periodontal
disease and systemic diseases such as cardio-
vascular disease and diabetes has been reported
before, it was recently reported that edentulous
jaws are a risk factor for hypertension. In post-
menopausal women, the risk of developing
hypertension is increased by about 20% in eden-
tulous jaw individuals compared with toothed
jaw individuals [24].

6 Cardiac Arrhythmias
Akihiko Hasegawa

6.1 Mechanism of Development

The sinoatrial (SA) node (also known as the sinus
node) is in the wall of the right atrium at the
entrance of the superior vena cava. The SA node
cells produce an impulse (electrical impulse) that
travels through the impulse conducting system to
the ventricular muscle, causing the heart to
contract.

Cardiac arrhythmias are abnormalities of car-
diac rate and/or rhythm that result from disorders
of impulse formation and/or impulse conduction.
Mechanisms responsible for disorders of impulse
formation include enhanced normal automaticity,
abnormal automaticity, and triggered activity,
while those responsible for disorders of impulse
conduction include conduction block and
reentry.

6.2 Tachyarrhythmias

6.2.1 Sinus Tachycardia

Sinus tachycardia refers to a condition in which
the sinus rate is regularly increased to >100 beats
per minute (beats/min) and is caused by enhanced
normal automaticity (ability of impulse genera-
tion) of the SA node. Factors that trigger enhanced
normal automaticity include physical exercise,
excitement, anemia, pyrexia, dehydration, mental
stress, intense pain stimuli, shock, and
hyperthyroidism.

6.2.2 Premature Atrial Contraction
(PAC) (Fig. 8.10)

A PAC is caused by a premature impulse gener-
ated in the atrium (not by the SA node). On an
electrocardiogram (ECG), a PAC manifests as a
premature P wave with a different form from that
observed under normal sinus rhythm, while the
QRS complex remains unaffected. The primary
mechanism involved is abnormal automaticity.
PACs are also common in those who are healthy
and have a favorable prognosis. Persons with
PACs often require no specific treatments if they
remain asymptomatic (e.g., free of palpitations).

6.2.3 Atrial Fibrillation (AF) (Fig. 8.11)

ECG features of AF include a loss of P wave, a
continuous baseline oscillation (referred to as
fibrillation waves), and a variable R-R interval.
AF is caused by multiple reentrant circuits gener-
ated in both atria. AF is a type of arrhythmia

SRl b bRl o

Fig. 8.10 Premature atrial contraction. Three premature
atrial contractions (arrows) are present. The shape of the P
waves is different from that of the normal sinus rhythm,

but the QRS complexes are almost the same shape as the
normal sinus rhythm
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whose prevalence increases with aging. AF com-
monly occurs with conditions such as mitral ste-
nosis, mitral regurgitation, heart failure, acute
myocardial infarction, and hyperthyroidism but
can also occur without any such underlying con-
ditions. Treatments used for AF include rate con-
trol agents, antiarrhythmic agents, and catheter
ablation. Of note, patients with AF are at risk of
developing an intra-atrial thrombus, which can be
a source of cerebral embolism. Anticoagulation
treatment to prevent this complication has con-
ventionally been oral warfarin potassium but has
recently been replaced by direct oral anticoagu-
lants (DOAC:S: direct inhibitors) and direct inhib-
itors of thrombin or activated factor X [Xa]).

6.2.4 Atrial Flutter (AFL) (Fig. 8.12)
ECG features of AFL include a loss of P wave
and the appearance of regular serrated atrial

et

waves (referred to as flutter waves) at 240-—
440 beats/min. Heart rate is often accelerated.
The primary mechanism involved is reentry gen-
erated in the atrium. Treatments for AFL include
rate control agents, antiarrhythmic agents, and
catheter ablation. As for AF, people with AFL are
treated with oral warfarin potassium or DOAC
for anticoagulation to prevent cerebral
embolism.

6.2.5 Paroxysmal Supraventricular
Tachycardia (PSVT) (Fig. 8.13)
PSVT refers to an episode of tachycardia with a
regular heart rate of 100-240 beats/min that starts
and stops abruptly. The most prominent ECG
feature of PSVT is a hardly discernible P wave
often superimposed on a QRS complex. Reentry
is the primary mechanism of PSVT. Treatments
for PSVT include vagal nerve stimulation (e.g.,
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Fig.8.11 Atrial fibrillation. The baseline shows a continuous oscillation (fibrillation waves) with no P waves. The R-R

intervals are variable
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Fig. 8.12 Atrial flutter. There are serrated waves referred to as flutter waves. In this case, one QRS complex appears

after every four flutter waves (conduction ratio 4:1)

Fig. 8.13 Paroxysmal supraventricular tachycardia. A recording of paroxysmal supraventricular tachycardia with a

rapid regular heart rate of 140 beats/min
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breath holding, carotid sinus compression), phar-
macological therapy, and catheter ablation.

6.2.6 Wolff-Parkinson-White (WPW)
Syndrome (Fig. 8.14)

WPW syndrome refers to a condition in which a
sinus impulse travels prematurely from the atrium
to the ventricle through a congenital accessory
pathway (Kent bundle) that has more rapid con-
duction than the normal atrioventricular (AV)
node. This premature ventricular stimulation
generates a A (delta) wave, resulting in a short-
ened PQ interval and a prolonged QRS duration.
The reentrant circuit generated between the Kent
bundle and the AV node occasionally causes
PSVT. If AF coexists, the rapid AV impulse con-
duction via the Kent bundle may induce pseudo-

ventricular tachycardia, potentially leading to
ventricular fibrillation. Treatments for WPW syn-
drome include antiarrhythmic agents and catheter
ablation.

6.2.7 Premature Ventricular
Contraction (PVC) (Fig. 8.15)

A PVC occurs with premature impulse generated
in the ventricle and on an ECG manifesting early
wide deformed QRS complex without preceding
P wave. The most common mechanism involved
is abnormal automaticity. PVCs may appear after
myocardial infarction and in patients with
cardiomyopathy but are also observed frequently
in healthy individuals. PVCs are often asymp-
tomatic, although some are recognized as tempo-
rary palpitations or pulse deficits. Treatments

Each delta wave is depicted as‘ .

Fig.8.14 Wolff-Parkinson-White (WPW) syndrome. A (delta) waves (arrows) are observed, accompanied by short PQ

intervals and wide QRS complexes
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Fig. 8.15 Premature ventricular contraction. There are three premature ventricular contractions (arrows), with wide
deformed QRS complexes appearing prematurely without preceding P waves
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used for PVCs include p-blockers and antiar-
rhythmic agents. In principle, specific treatments
are not required in healthy, asymptomatic
persons.

6.2.8 Ventricular Tachycardia (VT)
(Fig. 8.16)

VT is defined as a series of three or more succes-
sive PVCs at a rate of >100 beats/min. VT is
referred to as sustained VT if each series of suc-
cessive PVCs lasts for >30 s; it is referred to as
nonsustained VT if each series of successive
PVCs lasts for <30 s. The primary mechanism
responsible for sustained VT is reentry, while
those responsible for nonsustained VT are abnor-
mal automaticity and triggered activity. The most
common underlying conditions are myocardial
infarction and cardiomyopathy. VT may lead to
ventricular fibrillation. Pulseless VT, which is
associated with decreased blood pressure and a
decreased level of consciousness, requires car-
diopulmonary resuscitation and direct current
cardioversion. Treatments used for VT include
antiarrhythmic agents, catheter ablation, and
implantable  cardioverter-defibrillator  (ICD)
implantation.

6.2.9 Ventricular Fibrillation (VF)
(Fig. 8.17)

VF is the most serious type of arrhythmia. On an
ECG, VF manifests as irregular undulations of
the baseline with no discernible QRS complexes
or T waves. VF is caused by multiple reentrant
circuits connected in a deregulated manner. The
deregulated excitation of ventricular myocytes
results in a loss of ventricular contraction, lead-
ing to syncope and cardiac arrest within a few
seconds. VF should therefore be immediately
treated by cardiopulmonary resuscitation and
electrical defibrillation using an automated exter-
nal defibrillator (AED). After resuscitation from
VEF, patients are usually treated with antiarrhyth-
mic agents and ICD implantation. Underlying
conditions include acute myocardial infarction,
cardiomyopathy, and Brugada syndrome.

6.3 Bradyarrhythmias

6.3.1 Sick Sinus Syndrome (SSS)

SSS refers to a condition in which impaired func-
tion of the SA node (natural pacemaker) or
impaired impulse conduction to the atria results
in sustained sinus bradycardia, sinus arrest, sino-
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Fig. 8.16 Ventricular tachycardia. There are 14 consecutive wide QRS complexes
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Fig.8.17 Ventricular fibrillation. Irregular undulations of the baseline are observed. QRS complexes and T waves can-

not be distinguished
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atrial block, or bradycardia-tachycardia syn-
drome, in which any of these types of bradycardia
alternates with paroxysmal AF or AFL. Sinus
bradycardia refers to a sustained regular brady-
cardia with a sinus rate of <50 beats/min
(Fig.8.18). Sinus arrest occurs with an abrupt loss
of P waves and QRS complexes and a prolonged
P-P interval whose length is not a whole number
multiple of its previous length (Fig. 8.19). If the
length of a prolonged P-P interval is a whole
number multiple of its previous length, the condi-
tion is referred to as sinoatrial block (Fig. 8.20).
Underlying conditions include ischemic heart
disease, although SSS of unknown etiology is the
most common. Symptoms associated with brady-
cardia are dizziness, syncope, and shortness of
breath. Treatments for SSS include pharmaco-

BT

logical treatment (e.g., atropine sulfate) and per-
manent pacemaker implantation.

6.3.2 Atrioventricular Block (AV
Block)

AV block refers to a condition in which impulse
conduction from atria to the ventricle is delayed
or disrupted and is categorized by severity into
first-degree, second-degree, and third-degree AV
block. Underlying conditions include parasym-
pathetic hypertonia, fibrosis of the impulse con-
ducting system, and acute inferior myocardial
infarction; some cases of AV block are
drug-induced.

First-degree atrioventricular block (Fig. 8.21):
Impulse conduction from atria to the ventricle is
delayed, resulting in a prolonged PQ interval of

e —
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Fig. 8.18 Sinus bradycardia. The heart rate is 29 beats/min in this case
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Fig. 8.19 Sinus arrest. Sinus arrest for 6.8 s is apparent

|1 0.99 sec \ll 0.99sec | ~ 0.99sec \l/ 0.99 sec \l/

2.97 sec J . 099sec \|

|‘ > |\ r|\ rl rl B

r|\ rl

Fig.8.20 Sinoatrial block. The P wave and QRS complex are abruptly lost (arrow), and prolonged P-P interval (2.97 s)
is observed. Prolonged P-P interval is three times longer than the P-P interval immediately before the loss (0.99 s)
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Fig. 8.21 First-degree atrioventricular block. The PQ intervals are prolonged to 0.35 s without losing QRS complexes

0.36 sec

Fig.8.22 Second-degree atrioventricular block (Wenckebach type). Progressive prolongation of PQ interval and even-

tual loss of QRS complex (arrows) are shown
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Fig. 8.23 Third-degree atrioventricular block (complete atrioventricular block). P waves (1) and QRS complexes (|)
appear at independent (mutually unrelated) frequencies, resulting in bradycardia in heart rate of 40 beats/min

>0.21 s without losing QRS complexes. No spe-
cific treatment is needed.

Second-degree atrioventricular block
(Fig. 8.22): Impulse conduction from atria to the
ventricle is occasionally disrupted. Wenckebach
type second-degree atrioventricular block, char-
acterized by a progressive prolongation of PQ
interval and eventual loss of QRS complex, needs
no treatment in most cases. In contrast, Mobitz
type II second-degree atrioventricular block,
characterized by an abrupt loss of QRS complex

with an unaltered PQ interval, is an organic block
and a more severe type.

Third-degree atrioventricular block (com-
plete AV block) (Fig. 8.23): Impulse conduction
from atria to the ventricle is constantly dis-
rupted, and P waves and QRS complexes appear
at independent (mutually unrelated) frequen-
cies. Hence, third-degree atrioventricular block
is often associated with severe bradycardia and
syncope, requiring permanent pacemaker
implantation.
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6.4 Notes from Dentistry

Perspective
Kenichi Sato

During dental treatment, mental and physical
stress may induce arrhythmias and increase the
frequency of arrhythmias.

Arrhythmias that are problematic during treat-
ment include abnormalities in pulse rate, such as
tachycardia and bradycardia, and rhythm irregu-
larities, such as extrasystoles [25, 26]. Patients
with arrhythmias often have underlying condi-
tions such as ischemic heart disease (angina pec-
toris, myocardial infarction), atrial fibrillation, or
valvular disease, so the patient should be referred
to an attending physician in internal medicine to
confirm whether there is an underlying disease
causing the arrhythmia and, if so, what kind of
disease it is and to discuss the relationship
between the underlying disease and dental treat-
ment [27].

The causes of arrhythmia include anxiety and
stress in the patient, pain during injection of the
local anesthetic, and pain associated with treat-
ment. The adrenaline added to dental local anes-
thetics may also induce arrhythmia. In order to
reduce such mental and physical stress, the use of
sedation is very effective [25]. In this chapter, we
describe atrial fibrillation, one of the most
common arrhythmias, and patients with pace-
makers (PMs), who are expected to be seen more
frequently by dentists as the aging population.

In patients with non-valvular atrial fibrillation
(AF), warfarin-based anticoagulation has been
used to prevent cerebral infarction due to throm-
boembolism. In recent years, direct oral antico-
agulant (DOAC), including direct thrombin
inhibitors (dabigatran) and factor Xa inhibitors
(rivaroxaban, apixaban, and edoxaban), have
been administered to prevent thromboembolic
stroke [28]. It is considered that tooth extraction
is possible even with continued administration of
DOAC:S, both direct thrombin inhibitors and fac-
tor Xa inhibitors. It is recommended that extrac-
tion be performed after 6 h of oral administration
of anticoagulant or after 12 h if possible.

Concomitant medications that require caution in
patients taking warfarin include macrolides,
NSAIDs, and COX-2 inhibitors, which increase
the PT-INR (prothrombin time-international nor-
malized ratio) and increase bleeding complica-
tions. Acetaminophen is thought to be relatively
safe to use because of its low antiplatelet effect,
but the maximum daily dose in Japan is currently
4 g (previously 1.5 g), so care should be taken
when administering large doses [4].

As the aging population, the number of fatal
arrhythmias and severe heart failure cases is
increasing, and the number of patients with PM
is increasing. Dental treatment must be per-
formed after obtaining the severity of the under-
lying disease, the pacing style and status, and
other information from the physician in charge
or the patient’s own PM handbook [29].
Although there are no particular restrictions on
the daily life of PM patients, electromagnetic
interference (EMI) is a problem. When a PM is
subjected to electromagnetic interference, the
following reactions are observed: (1) fixed rate,
(2) change or loss of programming, and (3)
induction of tachycardia due to malfunction.
The causes of EMI include external leakage
electromagnetic field leaking from the device
and direct internal current from the oral cavity
[30]. Devices that generate external electromag-
netic field leakage include visible light irradia-
tors and dental laser devices (carbon dioxide,
semiconductor, and YAG lasers), and the power
supply and rectifier circuit must be separated
from the patient (more than 30 cm). The direct
electric current includes electric root canal
length measuring instruments, electric pulp
diagnostic instruments, fluoride ion injectors,
and monopolar electrocautery (the counter-elec-
trode plate is attached to the body, so the body is
energized); these devices are usually contraindi-
cated. The use of ultrasonic instruments (scal-
ers, root canal cleaners) is also contraindicated.
Bipolar electrocautery (the counter-electrode is
not attached to the body), which is used only in
the cavity, can be used [31].

If there is an underlying disease, dental local
anesthetics for patients with arrhythmia should
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be selected based on the severity of the disease
determined by the New York Heart Association
(NYHA) classification of cardiac disease severity
(see Table 8.2).

The criteria for the use of adrenaline-
containing local anesthetics are 45 pg or less in
mild to moderate disease and 22.5 pg or less in
severe disease. In patients with nonselective beta-
blockers, the dose should be 22.5 pg or less
because adrenaline may cause an increase in
blood pressure. As for propitocaine-containing
felypressin, a large dose of felypressin causes
coronary artery constriction and depression of
cardiac function, which worsens the oxygen
demand balance, and therefore, no more than two
cartridges are safe for patients with ischemic
heart disease [23]. In any case, monitoring of
blood pressure and pulse rate is essential during
dental treatment, and it is important to minimize
mental and physical stress.

7 Cardiovascular Medicine

Shin Inoue

7.1 Antithrombotic Drugs

As people live longer, the incidence of athero-
sclerosis and atrial fibrillation is increasing, and
the number of prescriptions of antiplatelet and
anticoagulant drugs is increasing dramatically.

7.1.1 Anticoagulants

With the increase in non-valvular atrial fibrilla-
tion, warfarin (Warfarin®), a conventional vita-
min K inhibitor (coumarin type), has been
replaced by direct oral anticoagulants
(DOAC:s), which do not require monitoring of
prothrombin time and can easily maintain
blood levels [31]. The DOACs include the
direct Xa inhibitors, edoxaban (Lixiana®), riva-
roxaban (Xarelto®), and apixaban (Eliquis®),
and the direct thrombin inhibitor, dabigatran
(Prazaxa®). With the exception of dabigatran,
there are no monitoring indices for the hemor-
rhagic coagulation system, but unlike warfarin,

dabigatran has a short half-life, making it easy
to control bleeding complications. General
dental procedures, such as tooth extraction,
can be performed with continued treatment.
Warfarin has many contraindications such as
vitamin K-containing drugs and miconazole,
while DOACs have only contraindications such
as HIV protease inhibitors in rivaroxaban and
itraconazole in dabigatran. However, concomi-
tant use of NSAIDs and antiplatelet agents
increases the risk of bleeding in the gastroin-
testinal tract, so caution is required.

7.1.2 Antiplatelet Agents

Aspirin (Biaspirin®, Bufferin 8 1mg®) is the most
common antiplatelet agent, but with the increase
in the use of drug-eluting stents (DES) in coro-
nary arteries, dual antiplatelet therapy (DAPT) is
now being used. DAPT is performed for 6-12
months after stent insertion, after which the
patient is switched to aspirin or a single agent of
the P2Y12 inhibitors clopidogrel (Plavix®) and
prasugrel (Effient®). If antiplatelet agents are pre-
scribed, the administration of NSAIDs should be
kept to a short period (less than 1 week) to be
careful of gastrointestinal bleeding.

7.2 Antihypertensive Drug

The most common antihypertensive drugs are
Ca antagonists with vasodilator effects, thia-
zides with diuretic effects, angiotensin-con-
verting enzyme (ACE) inhibitors and
angiotensin II receptor blockers (ARBs) with
both effects, angiotensin II receptor blockers
(ARBs), and p-blockers with sympathetic
depressant effects. Their indications, contrain-
dications, and cases of cautious use are
described by the “Guidelines for the
Management of Hypertension, 2019” by the
Japanese Society of Hypertension [32]. The
indications for the treatment of hypertension
are discussed in a separate section, but the
active indications for various drugs are listed
in Table 8.13, and the contraindications or
cases of cautious use are listed in Table 8.14.
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Table 8.13 Active indications for major antihypertensive drugs

Ca antagonist

Left ventricular hypertrophy .
Heart failure

Tachycardia ob
Angina pectoris .

After myocardial infarction
Chronic kidney disease (CKD) (Proteinuria—) ©
(Proteinuria+)
Chronic cerebrovascular disease o
Diabetes/MetS*
Osteoporosis
Aspiration pneumonia
aStart with a small dose and titrate carefully
®Non-dihydropyridines
‘Beware of coronary vasospastic angina
dMetabolic syndrome
¢AEC inhibitors

ARB/ACE inhibitor Thiazide diuretic p-Blocker

ol .

o

ot

Table 8.14 Contraindications or cases of cautious use of major antihypertensive drugs

Antihypertensive

drug Contraindication

Ca antagonist Bradycardia (non-dihydropyridine)
ARB Pregnancy and hyperkalemia

ACE inhibitor

Pregnancy, angioneurotic edema, hyperkalemia, and

Examples of prudent use
Heart failure

Renal artery stenosis®
Renal artery stenosis®

apheresis/hemodialysis with specific membranes

Thiazide diuretic
p-Blocker

Hypokalemia
Asthma and severe bradycardia

*Contraindicated in cases of bilateral renal artery stenosis

7.3 Antianginal Drugs

The current main treatment for angina pectoris is
percutaneous coronary intervention (PCI) with
drug-eluting stent (DES) implantation. Since pre-
vention of restenosis is important after PCI,
cholesterol-lowering statins are administered to
suppress smooth muscle proliferation in addition
to the antiplatelet therapy described above. The
main purpose of nitrates is to reduce the preload
by vasodilation (dilation of the venous system)
and to improve circulatory  dynamics.
Nitroglycerin (NTG) is the most common nitrate
drug and is administered sublingually in the oral
cavity to rapidly increase blood concentration,
and sprays and patches are also available.
B-Blockers are effective in effort angina, and Ca

Gout, pregnancy, and glucose intolerance
Glucose intolerance, obstructive
pulmonary disease, and peripheral
arterial disease

antagonists are effective in coronary spastic
angina; Ca antagonists are dihydropyridines and
produce hypotension, and verapamil (Vasolan®)
and diltiazem (Herbesser®) may produce cardiac
depression and bradycardia. Especially caution
should be noted in the concomitant use of these
drugs and p-blockers.

7.4  Antiarrhythmic Drugs

Outlined according to the Vaughan Williams
classification, Na channel blockers (class I) are
associated with electrocardiographic QT prolon-
gation and resulting polymorphic ventricular
tachycardia especially in group Ia patients. In
particular, quinidine is contraindicated in combi-
nation with antimicrobial agents, antifungal
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agents, antiviral agents, and antineoplastic
agents. pf-Blockers (class II) are associated with
bradycardia and decreased cardiac function and
blood pressure. k-Channel blockers (class III)
have much evidence of efficacy but are contrain-
dicated in combination with antiviral agents,
antineoplastic agents, and antifungal agents. Ca
antagonists (class IV) also require attention to
QT prolongation with bepridil (Bepricor®) and

have contraindications with antivirals and
antifungals.
7.5 Heart Failure Drugs/

Hypertensive Drugs

Acute heart failure is mainly treated with loop
diuretics (furosemide, Lasix®) and nitrates but
also with alpha-human atrial natriuretic peptide
(Carperitide®) and tribaptan (Samsca®), a selec-
tive competitive vasopressin receptor antagonist.
In the former, hypotension and, in the latter, elec-
trolyte abnormalities should be noted. Digitalis is
used in patients with atrial fibrillation, and antial-
dosterone agents are used in patients with low
potassium levels. Catecholamines, such as dopa-
mine and dobutamine, are used to increase pres-
sure in patients with low cardiac output such as
cardiogenic shock. On the other hand, in chronic
heart failure, evidence is lacking except for
B-blockers and ACE inhibitors/ARBs. In acute
heart failure, respiratory management with vari-
ous devices and assisted circulation devices are
used because of the limitation of drug therapy.

7.6 Assisted Circulatory Devices
Mainly Used in Acute Heart

Hailure

An assisted circulation system is used in heart
failure or cardiogenic shock refractory to drugs.
7.6.1 Intra-aortic Balloon Pumping
(IABP)

For the purpose of assist impaired circulation,
this device inserts a catheter with a balloon into

the descending aorta with a balloon and inflates
and deflates it with helium gas in synchronization
with the heartbeat. Mainly it is used for myocar-
dial infarction and is expected to increase cardiac
output.

7.6.2 Extra Corporeal Membrane
Oxygenation (ECMO)/
Percutaneous Cardiopulmonary
Support (PCPS)

An artificial heart and lung apparatus is used dur-
ing acute heart failure. ECMO is a general term
for extracorporeal circulation using a membrane
artificial lung, and PCPS accounts for the major-
ity of ECMO. After blood is removed from the
right atrium, blood is oxygenated by a machine
and pumped through the femoral artery to sup-
port heart and lung functions.

7.6.3 Ventricular Assist Device (VAD)

A VAD is a device that is surgically attached
directly to the heart to assist blood circulation in
place of the heart in heart failure. When the
patient’s condition recovers, he or she can move
freely to some extent. There are two types of
VADs, one is installed outside the body and the
other is implanted inside the body, and they are
used according to the severity of the disease and
the underlying disease.

7.7 Other Latest Cardiovascular

Medicine

Catheter technology has led to the development
of a variety of implantable devices to assist car-
diac function.

7.7.1 Biventricular Pacing (Cardiac
Resynchronization

Therapy: CRT)

The left and right ventricles contract within 0.1 s,
but in myocardial infarction and dilated cardio-
myopathy, there is a “gap” between the left and
right ventricles; CRT uses a pacemaker to resyn-
chronize the motion of both ventricles and
improve pump function.
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7.7.2 Catheter Treatment of Atrial
Septal Defect (ASD)

As an alternative of open heart surgery to close
the foramen ovale with thoracotomy under gen-
eral anesthesia, catheter-based device therapy
under local anesthesia and guide by intracardiac
echocardiography  has  been  introduced.
Implantable closure plugs include the Amplatzer
Septal Occluder® and the Occlutech Figulla®
Flex II.

7.7.3 Transcatheter Aortic Valve
Implantation (TAVI)

Aortic valve stenosis is increasing in recent years,
associated with chest pain, syncope, and heart
failure with poor prognosis. For the reason, there
has been an increase in the number of atheroscle-
rotic patients with aortic valve sclerosis. An inva-
sive technique using a catheter to implant a
bioprosthetic valve has been developed, which
improves life expectancy compared with drug
therapy and has shown results comparable to
open heart aortic valve replacement in patients
with high surgical risk. Edwards’ Sapien3®,
Medtronic’s Evolut®, and others are available as
artificial valves.

7.7.4 Transcatheter Mitral Valve
Clipping

A catheter-based clipping technique was intro-
duced to treat mitral regurgitation. The catheter is
inserted from the right atrium to the left atrium
under intracardiac echocardiography of the beat-
ing heart, and the anterior and posterior leaflets
of the mitral valve are clipped together to reduce
regurgitation. The device system is Abbott’s
MitraClip®NT.

7.8 Notes from Dentistry

Perspective
Masahito Sato

The purpose of perioperative management,
including that for patients with cardiovascular
diseases, is to ensure the safety of the patient and
to prevent deterioration of the patient’s general

condition and the development of accidental dis-
eases, despite the invasive nature of surgery and
dental treatment. In order to achieve this, it is
essential that the disease is properly controlled
by the physician before surgery. For example, in
the case of grade III hypertension, various guide-
lines state that referral to a physician should be
prioritized except for emergency treatment. In
addition, it is necessary to know the main effects,
side effects, and interactions of commonly used
drugs. Intraoperative monitoring is necessary to
monitor the general condition of the patient dur-
ing dental treatment. Noninvasive blood pressure
measurement, transcutaneous oxygen saturation,
electrocardiographic waveform, and pulse rate
should be monitored. Painless treatment is a pre-
requisite for procedures under local anesthesia.
The dosage of vasoconstrictors in dental local
anesthetics should not be reduced because of
concern about the effect of vasoconstrictors,
which may cause endogenous catecholamine
secretion due to pain stimulation, resulting in
altered or disrupted circulation. In addition, since
many patients have some anxiety or fear of dental
treatment, it is necessary to take measures to
reduce this anxiety, especially in patients with
cardiovascular disease. The combined use of
intravenous sedation is a reliable method for this
purpose.

Naturally, drug therapy is the mainstay of con-
trol by physicians. Appropriate control by the
physician does not only mean, for example, that
the blood pressure is in the normal range in
hypertension. It also means that the side effects
of antihypertensive drugs are not occurring or are
under control. In dentistry, adverse effects that
should be noted include gingival hyperplasia
with Ca antagonists, cough and taste abnormali-
ties with ACE inhibitors, cough and pharyngeal
edema with ACE inhibitors and ARBs, and dry
mouth with alpha-blockers. In terms of interac-
tions, renal impairment has been reported due to
concomitant use of three medicines such as
NSAIDs which are frequently used in dentistry,
diuretics, and ARBs or ACE inhibitors. In periop-
erative systemic management, orthostatic hypo-
tension due to various antihypertensive drugs,
hyperpotassemia, renal dysfunction, and asthma
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caused by beta-blockers should be considered. In
recent years, compounding drugs are often pre-
scribed to simplify prescription and improve
adherence. It is necessary to be familiar with each
of the ingredients included.

The packageinsert forlidocaine hydrochloride-
containing adrenaline, a local anesthetic for den-
tal use, states that it should not be administered to
patients with hypertension, arteriosclerosis, car-
diac insufficiency, hyperthyroidism, and diabetes
mellitus and patients with a history of vasocon-
striction. In patients with cardiovascular disease,
the recommended adrenaline dose is 45 pg in
mild to moderate disease and 22.5 pg in severe
disease (equivalent to one 1.8-mL dental car-
tridge) or less. It should not be used in patients
with obstructive hypertrophic cardiomyopathy.

Sympatholytic agents are cardiovascular
agents that should be used with caution, particu-
larly with regard to interactions with vasocon-
strictors in dental local anesthetics. When
adrenaline-containing local anesthetics are used
in patients receiving nonselective beta-blockers,
the alpha effect of adrenaline may predominate,
resulting in increased blood pressure and reflex
bradycardia. The use of adrenaline-containing
local anesthetics in alpha-blocker users may
result in a decrease in total peripheral vascular
resistance and hypotension due to the
predominance of adrenergic beta action. Since
many antipsychotic drugs have alpha-blocking
effects, the same consideration should be given.

Propitocaine hydrochloride-containing fely-
pressin can be used relatively safely in patients
with cardiovascular disease. However, the anes-
thetic effect may be reduced and the duration of
anesthesia may be shorter than with adrenaline-
containing lidocaine hydrochloride, so more care
is needed to ensure and maintain a pain-free state.
It has been suggested that large doses of felypres-
sin may cause coronary artery constriction, and
caution should be exercised in the use of fely-
pressin in patients with ischemic heart disease. A
maximum of two 1.8-mL cartridges for dental
use is recommended. Another local anesthetic for
dental use is mepivacaine hydrochloride, which
does not contain vasoconstrictors and is therefore

relatively safe to use in patients with cardiovas-
cular disease. However, since mepivacaine
hydrochloride has a short duration of anesthesia,
pay close attention to the duration of
painlessness.
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Cerebrovascular Diseases

Hiroaki Ooboshi and Takahiro Kanno

1 Intracranial Hemorrhage
Hiroaki Ooboshi

Brain hemorrhage refers to intracerebral hemor-
rhage in a narrow sense, but in a broader sense,
intracranial hemorrhage, that is, all hemorrhages
occurring within the skull, may be collectively
referred to. In this article, among intracranial
hemorrhage, we describe intracerebral hemor-
rhage, subarachnoid hemorrhage, and chronic
subdural hemorrhage, excluding emergency dis-
eases caused by trauma [1].

1.1 Brain Hemorrhage

Brain hemorrhage or intracerebral hemorrhage is
caused by bleeding in the brain parenchyma and
accounts for 20% of cerebrovascular disorders.
Hypertensive cerebral hemorrhage accounts for
70% of hemorrhage. Hypertension causes arterio-
losclerosis in cerebral arterioles with a diameter of
100-200 pm, and prolonged hypertension causes
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vascular lesions pathologically called lipohyalino-
sis or fibrinoid necrosis (Fig. 9.1a—c), which may
lead to the formation of microaneurysms (Charcot-
Bouchard aneurysms). These vascular lesions with
hypertensive changes are believed to rupture when
blood pressure rises, resulting in intracerebral
hemorrhage. Hematomas occur most frequently in
the putamen and thalamus, followed by the sub-
cortical region, cerebellum, and pons. Special vas-
cular abnormalities include amyloid angiopathy
and moyamoya disease in the elderly and vascular
malformations and cerebral venous sinus throm-
bosis in the young.

The clinical manifestations include neurologi-
cal symptoms in the injured area depending on
the site of onset. If the hematoma is markedly
enlarged, vomiting, elevated blood pressure, and
disturbance of consciousness may occur with
increased intracranial pressure, and the symp-
toms of cerebral herniation characteristic of the
compression site, such as Horner’s sign and ocu-
lomotor paralysis, may appear, leading to decer-
ebrate rigidity and respiratory failure and death.
In the most common form of putaminal hemor-
rhage (Fig. 9.2a), contralateral motor paralysis
(pyramidal tract lesion) often occurs because the
pyramidal tract runs in the immediate vicinity.

When the lesion expands, the neural pathway
for lateral gaze to the opposite side is impaired,
and the both eye positions are often deviated
toward the lesion (Fig. 9.3a), called conjugate
deviation.
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Fig. 9.1 Hypertensive changes in cerebral arteries. (a)
Normal intraparenchymal arteries. (b) Hypertension-
induced arteriolosclerosis. (¢) Hypertension-induced

Fig.9.2 Head CT of
cerebral hemorrhage. (a)
High-density area
observed in left
putaminal hemorrhage.
(b) High-density area
observed in left thalamic
hemorrhage. Perforation
of the left lateral
ventricle is observed. A
slit-shaped low-density
area in the right putamen
is also seen, indicating
an old brain hemorrhage

In thalamic hemorrhage (Fig. 9.2b), sensory
deficits are prominent, but the proximity of the
thalamus to the cerebral ventricles often causes
ventricular perforation, which may lead to distur-
bance of consciousness and acute hydrocephalus.
Although motor paralysis is also present, paraly-
sis of the fingers tends to be milder [2]. It pres-
ents with miosis on the lesion side due to
sympathetic nerve disorder (Horner’s syndrome).
Patients with intraventricular hemorrhage show
characteristic downward gaze in addition to
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fibrinoid necrosis (lipohyalinosis) of intraparenchymal
arteries. Hemorrhage is present in some cases

anisocoria (Fig. 9.3b). Cerebellar hemorrhage
causes ataxic symptoms, but because the cerebel-
lum is surrounded by the hard tent tissue, head-
ache and vomiting due to increased cerebral
pressure are more likely to occur. Cerebellar
hemorrhage is also prone to cerebral herniation
due to rapid obstructive hydrocephalus caused by
compression of the fourth ventricle. Pontine
hemorrhage has the highest mortality rate and is
likely to cause tetraplegia. The prognosis is espe-
cially poor if the patient has severe disturbance of
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Fig. 9.3 Characteristic eye position of cerebral hemor-
rhage. (a) Conjugate deviation to the side of the lesion in
putaminal hemorrhage. (b) Medial downward eye posi-
tion in thalamic hemorrhage. (¢) Marked miosis and mid-
line fixation in pontine hemorrhage

consciousness, decerebrate rigidity, marked mio-
sis (Fig. 9.3c), midline fixation of the eye posi-
tion, and respiratory impairment.

Surgical hematoma removal is most effective
for subcortical hemorrhage and cerebellar hem-
orrhage. In elderly patients with subcortical
hemorrhage, however, repeated subcortical hem-
orrhage due to amyloid angiopathy may occur,
and surgical indication should be carefully con-
sidered. For putaminal hemorrhage, which is
most common, the indication for surgery is con-
sidered according to the amount of hematoma
and the degree of consciousness disorder [3].

1.2 Subarachnoid Hemorrhage

(SAH)

Although subarachnoid hemorrhage can be
caused by traumatic events such as traffic acci-
dents, most cases are caused by rupture of a cere-
bral aneurysm in the subarachnoid space between
the meninges (arachnoid membrane and soft
membrane). The cause of the aneurysm is not
fully understood, but genetic factors may play a
role. It develops with a sudden and severe head-
ache (see the article on headache). The mortality
rate is high (30-60%), and only 25% of patients

Fig. 9.4 Head CT image of subarachnoid hemorrhage.
The left temporal lobe around the left middle cerebral
artery bifurcation and the subarachnoid space around the
left middle cerebral artery show a high-density area. Low
density in the left temporal lobe around the hematoma
shows edema

are able to return to society. A CT scan of the
head shows a high density zone around the brain
(Fig. 9.4), and hematoma may also form in the
brain parenchyma. In addition, vasospasm often
occurs within 1-2 weeks after hemorrhage, and
cerebral infarction is associated in one-third of
cases. The rebleeding of a ruptured cerebral
aneurysm is often seen within 24 h, and the mor-
tality rate is high in that case; if subarachnoid
hemorrhage is suspected, urgent medical treat-
ment by neurosurgery is required. Clipping or
endovascular treatment is performed for ruptured
aneurysms. In the case of hydrocephalus, shunt-
ing is performed.

1.3 Chronic Subdural

Hemorrhage

In the elderly, the bridging veins in the subdural
space, between the dura mater, the outermost
meninges, and the underlying arachnoid mem-
brane, are easily damaged by minor trauma,
resulting in formation of a subdural hematoma
after hemorrhage. In elderly patients with cere-
bral atrophy, subdural hematoma can be caused
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Fig. 9.5 Head CT image of chronic subdural hematoma.
(a, b) In the right frontal region, there is a spindle-shaped
subdural hematoma with mixed high and low density. (c)
In the right occipital region, the border of the brain surface

by head shaking to the level of a slump (Fig. 9.5).
The hematoma gradually increases in size, caus-
ing neurological symptoms 3 weeks to 2 months
after injury. Ten to 15% of cases are bilateral.

1.4 Notes from Dentistry

Perspective
Takahiro Kanno

Clinical Consideration
in Dentistry
Intracranial hemorrhage is a condition in which
cerebral blood vessels in the skull collapse and
bleed. Intracranial hemorrhage is divided into
brain (intracerebral) hemorrhage and subarach-
noid hemorrhage according to the site of bleed-
ing. Intracerebral hemorrhage is hypertensive or
non-hypertensive, with the former accounting for
approximately 70% of all cases. Non-hypertensive
causes include cerebral arteriovenous malforma-
tion, antithrombotic medication, amyloid angi-
opathy, and bleeding in brain tumors. When
hypertension persists, arteriolosclerosis and fibri-
noid necrosis occur, leading to aneurysm forma-
tion and hemorrhage.

In the perioperative period of dental and oral-
maxillofacial treatment, the risk of intracerebral

1.4.1

is obscured, and there is a hematoma with a high-density
area outside the border. The right cerebral hemisphere is
shifted to the left

hemorrhage should be taken into consideration in
the case of abnormal elevation of blood pressure
due to the pain and discomfort before treatment,
the image of treatment, and the invasion and
stress during treatment. In particular, it should be
noted that there is a gap between the dentist’s and
the patient’s perception of invasiveness of the
same dental and oral treatment procedures and
that the patient feels a high stress during dental
and oral-maxillofacial procedures even when the
dentist considers the procedure to be noninva-
sive. It is known that adrenaline, which is added
to dental local anesthetics, exerts a beta effect.
The increase in heart rate due to this effect and
the increase in cardiac output due to the increase
in myocardial contractility cause an increase in
blood pressure, which may pose a risk of brain
hemorrhage. Therefore, it is necessary to refer to
various guidelines for adrenaline dosage, etc. [4]
and to take sufficient care.

1.4.2 Treatment Planning

and Treatment Considerations

in Dentistry

Patients should be carefully interviewed prior to
dental and oral-maxillofacial treatment, and the
aforementioned risks of intracerebral hemorrhage
should be thoroughly discussed with the attend-
ing physician in order to understand the medical
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condition and prepare for treatment. Within 6
months after the onset of cerebrovascular disor-
ders such as brain hemorrhage, symptoms and
dynamics are not stable, and the risk of recur-
rence is high. Therefore, stress loading and surgi-
cal dental and oral-maxillofacial treatment should
be postponed and avoided as much as possible.
On the other hand, the patient may not be
aware of the risk. Therefore, in the case of inva-
sive procedures, such as tooth extraction and
pulpectomy under anesthesia, or painful dental
treatment requiring local anesthesia or when the
patient shows anxiety (such as treatment pho-
bia), the patient’s vital signs, especially blood
pressure, should be checked, and continuous
monitoring of the patient is needed during the
treatment. In brain hemorrhage, a sudden
increase in blood pressure during dental treat-
ment is a serious risk, and a sustained elevation
of blood pressure can cause dizziness, palpita-
tions, headache, nausea, sweating, tinnitus, and
bleeding from the wound. In addition, diabetes
mellitus, dyslipidemia, ischemic heart disease,
and aneurysms increase the risk of serious dam-
age to the heart, cerebral vessels, kidneys, and
other vital organs. When the systolic blood pres-
sure (maximum blood pressure) is 160 mmHg or
diastolic blood pressure is 100 mmHg or higher,
the procedure may be posed, and the patient
should be relieved by talking, followed by the
adequate rest. Administration of high concentra-
tion of oxygen, peripheral venous line, electro-
cardiographic monitoring, continuous
noninvasive blood pressure monitoring, and oxy-
gen saturation (SpO,) measurement may be per-
formed. If the blood pressure is higher than
180 mmHg, antihypertensive drugs are consid-
ered. If blood pressure control is poor, collabora-
tion with a medical or higher medical institution
is essential. Although mental and physical stress
can increase blood catecholamines, dental treat-
ment with intravenous sedation is very useful to
suppress the increase of blood catecholamines.
While the symptoms of brain hemorrhage
vary depending on the location and amount of
hemorrhage, most patients present with various
symptoms such as headache, nausea, vomiting,
motor paralysis of one side of the mouth and

limbs, sensory disturbance, and inability to
speak. In most cases, the symptoms occur sud-
denly, and depending on the amount of bleeding
and the location of the bleeding, the patient may
become unconscious and fall into a coma. If simi-
lar symptoms occur during dental treatment, an
emergency response is required.

Because a 2% lidocaine hydrochloride anes-
thesia cartridge for dental and oral-maxillofacial
treatment contains 1/8 million adrenaline, 22.5—
25 pg of adrenaline per 1.8 mL/unit of cartridge
is added to a 2% lidocaine hydrochloride anes-
thesia cartridge for dental and oral-maxillofacial
treatment. For patients at risk of brain hemor-
rhage, it is important to administer the proper
dose according to the guidelines (see below).
Alternatively,  adrenaline-free ~ mepivacaine
hydrochloride (Scandonest® Cartridge 3%) may
be considered, but the duration of effect is short,
and pain and stress reliefs are essential.

Safe Use of Local Anesthesia

in Patients with Hypertension

to Reduce the Risk of Brain

Hemorrhage: With Special

Attention to the Dose

of the Vasoconstrictor

Adrenaline

1. Grade I hypertension [systolic blood pressure
(SBP) 140-159 mmHg or diastolic blood
pressure (DBP) 90-99 mmHg]: Up to 45 pg.
This means up to two regular (1.8 mL) dental
cartridges (lidocaine preparations contain 1/8
million adrenaline: 12.5 pg or 25 pg adrena-
line hydrogen tartrate: 13.7 pg adrenaline
equivalent in 1 mL of 2% lidocaine
hydrochloride).

2. Grade II hypertension (SBP 160—179 mmHg
or DBP 100-109 mmHg): Similarly, up to two
regular dental cartridges.

3. Grade III hypertension (SBP 180 mmHg or
greater or DBP 110 mmHg or greater):
22.5 pg of adrenaline or up to one regular den-
tal cartridge.

1.4.3

Adrenergic effects: (1) peripheral vasocon-
striction; (2) increased cardiac output, increased
blood pressure, and increased heart rate; (3)
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increased blood glucose level; (4) bronchodilata-
tion; etc. [5]

2 Brain Infarction
and Transient Ischemic
Attack (TIA)

Hiroaki Ooboshi

2.1 Brain Infarction

Brain infarction accounts for 70% of cerebrovas-
cular diseases. In Japan, brain infarction is classi-
fied into the following clinical types according to
the US National Institutes of Health (NIH) crite-
ria: lacunar infarction due to hypertensive arteri-
olosclerosis, atherothrombotic infarction due to
atherosclerotic lesions, cardioembolic infarction
due to heart disease, brain infarction due to other
causes, and brain infarction of unknown cause
[6]. The reason for using this classification is that
brain infarction is caused by different pathophys-
iological mechanisms, and it is necessary to per-
form proper treatment according to each type in
both acute and chronic phases to prevent recur-
rence. In particular, antithrombotic drugs used in
the chronic phase is important for medical and
dental cooperation in dentistry.

2.2 Characteristics of Clinical
Types
2.2.1 Lacunar Infarction

The main pathogenesis of lacunar infarction is
occlusion of the perforating artery which is dam-
aged by hypertension-induced arteriolosclerosis.
The perforating artery branches off from the ori-
gin of the middle cerebral artery or basilar artery
and feeds the deep brain. Lacunar infarction is
diagnosed when a small infarction of less than
15 mm in diameter (Fig. 9.6) is found in the terri-
tory of the perforating artery on CT/MRI images.

Although most recurrences of cerebrovascular
diseases are homotypic recurrences, brain hem-
orrhage is the second most common recurrence
type of lacunar infarction (homotypic lacunar
infarction 35% and brain hemorrhage 18%),

which is worthy of attention [7]. This is because
arteriolosclerosis caused by hypertension is the
common pathological basis of lacunar infarction
and brain hemorrhage (Fig. 9.1c), and manage-
ment of hypertension is the most important factor
in preventing recurrence not only in patients with
brain hemorrhage but also in patients with lacu-
nar infarction. In addition, cilostazol, which has a
low risk of brain hemorrhage, is used because the
use of conventional antiplatelet agents such as
aspirin for the prevention of recurrent lacunar
infarction causes hematoma expansion at the
onset of brain hemorrhage [8].

2.2.2 Atherothrombotic Infarction
Brain infarction caused by a thrombus originating
from an atherosclerotic lesion in the carotid artery
or major artery of the brain is a type of systemic
atherothrombosis (atherosclerosis) that occurs as a
complication of high LDL cholesterol or diabetes
rather than hypertension (Fig. 9.7). Atherosclerotic
lesions occur most frequently at the origin of the
internal carotid artery, and plaque rupture in this
area can lead to rapid occlusion or artery-to-artery
embolism, in which generated thrombi flow to the
distal portion and cause occlusion.

Surgical treatment, such as carotid endarterec-
tomy, may be performed if the main artery lesion is
severe. Because platelet thrombi mainly occur in
arteries, antiplatelet agents such as aspirin and
clopidogrel are used as antithrombotic agents in the
chronic phase. In addition, the evaluation and treat-
ment of ischemic heart disease and arteriosclerosis
obliterans are also important for prognosis.

2.2.3 Cardioembolic Infarction

Atrial fibrillation, valvular abnormalities, pres-
ence of foreign bodies, and other cardiac diseases
that produce fibrin thrombi in the heart can cause
embolism throughout the body, but emboli are
particularly likely to target the brain, which
receives a large blood flow. Bacterial endocardi-
tis, which is important in the dental field, also
causes cardioembolic infarction with high fre-
quency. In Japan, the most common cause of car-
dioembolic infarction is the atrial fibrillation
without valvular disease (non-valvular atrial
fibrillation). Neurological symptoms such as dis-
turbance of consciousness, conjugate deviation
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Fig. 9.6 Relationship between perforating artery and
lacunar infarction. (a) A small perforating artery branches
from the origin of the middle cerebral artery to the deep
brain. (b) A small infarction occurs due to occlusion of the
perforating artery caused by hypertensive arteriolosclero-

(Fig. 9.3a), and hemiplegia suddenly emerge dur-
ing activity, presenting in a sudden completion
manner. The lesions are often extensive, involving
the cortex (Fig. 9.8), and multiple lesions are not

sis, resulting in lacunar infarction. (¢, d) MRI T2-weighted
images (c¢) and diffusion-weighted images (d) show a
small infarction of less than 15 mm in diameter in the left
corona radiata. On diffusion-weighted images, only fresh
infarcts show high signal

uncommon. Hemorrhagic infarction occurs in
half of the cases. It is the most common type of
brain infarction with the highest mortality rate
and the most severe sequelae.
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Fig. 9.7 MR image of atherothrombotic brain infarction.
MR angiogram (a) shows poor delineation of the right
internal carotid artery; MRI diffusion-weighted image (b)

Fig.9.8 CT image of cardioembolic infarction. Head CT
image shows a wedge-shaped low-density area in the left
middle cerebral artery territory from the temporal lobe to
the occipital lobe

2.3 Treatment of Brain Infarction
2.3.1 Acute Phase Treatment

In the acute treatment of brain infarction, various
antithrombotic agents are used to reduce the size
of thrombi in cerebral vessels. Injectable agents

shows linear high signal along the border of the middle
cerebral artery and the anterior cerebral artery

such as thromboxane A2 synthase inhibitor
(Ozagrel) and antithrombin agent (Argatroban)
are used for brain infarction other than cardioem-
bolic infarction in Japan. The combination of
aspirin and clopidogrel, oral antiplatelet agents,
is also used in the acute phase of noncardioem-
bolic infarction. For cardioembolic infarction
with strong brain edema, the anti-edema drug
glycerol and edaravone, which removes reactive
oxygen species, are also useful.

Alteplase, a recombinant tissue plasminogen
activator (rtPA), has fibrinolytic activity against
local thrombus. The efficacy of intravenous
administration of rtPA in the hyperacute phase of
brain infarction within 3 h of onset was demon-
strated in 1995. Although its approval in the
United States was the following year, it was
approved in Japan in 2005. Intravenous adminis-
tration of rtPA is often very effective, and it was
approved for use within 4.5 h of onset of stroke in
2012.

In recent years, endovascular devices have
advanced, and since 2010, it has been possible to
remove thrombus in the major artery by endovas-
cular therapy. After the successful results of
stent-type devices were reported in international
trials in 2015, the endovascular treatment is rec-
ommended for cases of main trunk artery occlu-
sion within 6-8 h of onset. In 2018, endovascular
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treatment has been shown to be effective within
16-24 h of onset when cell-damaged areas are
smaller than perfusion-damaged areas (diffusion-
perfusion mismatch) [9], and the treatment is
strongly recommended in such occasions.

2.3.2 Chronic Phase Drug Treatment
Although control of concomitant hypertension,
diabetes mellitus, and high LDL cholesterol is
fundamental, it is important to select an anti-
thrombotic agent according to the clinical type of
brain infarction. In other words, cilostazol is used
for lacunar infarction, antiplatelet agents for ath-
erothrombotic stroke, and anticoagulants for car-
dioembolic infarction (Table 9.1). For a long
time, warfarin has been used as one and only oral
anticoagulant, and the prothrombin time
(PT-INR) has to be monitored regularly to
achieve an optimal PT-INR (usually 2-3, but 1.6—
2.6 in patients older than 70 years with nonvalvu-
lar atrial fibrillation). In 2010, the first new oral
anticoagulant in 50 years, dabigatran (factor II
inhibitor), was introduced, followed by the devel-
opment of three Xa inhibitors (rivaroxaban, apix-
aban, and edoxaban).

The new oral anticoagulants have been recog-
nized for their advantages in reducing bleeding
complications such as brain hemorrhage.

2.3.3 Surgical Treatment of Chronic
Brain Infarction

Carotid endarterectomy (CEA) is considered as a

surgical treatment for internal carotid artery ste-

nosis that causes atherothrombotic stroke or tran-

Table 9.1 Antithrombotic drugs used in the chronic
phase of cerebral infarction according to disease type

Type of disease Antithrombotic agent
Cilostazol
Antiplatelet agent
Aspirin
Clopidogrel
Ticlopidine
Cilostazol
Anticoagulant
Warfarin
Dabigatran
Rivaroxaban
Apixaban
Edoxaban

Lacunar infarction
Atherothrombotic infarction

Cardioembolic infarction

sient ischemic attack. CEA is a surgical procedure
to remove the stenotic intimal portion of the
carotid artery. It is recommended when the diam-
eter of the stenosis is more than 50% in symp-
tomatic stenosis and more than 60% in
asymptomatic stenosis. With recent advances in
devices, carotid artery stenting (CAS) is also per-
formed for difficult-to-treat cases. CAS is per-
formed in symptomatic stenoses with a diameter
of 50% or more and in asymptomatic stenoses
with a diameter of 80% or more.

2.4  Transient Ischemic Attack

The diagnosis of transient ischemic attack (TIA)
is made when brain ischemia causes a transient
focal neurological syndrome that recovers in a
short time. TIA is often associated with carotid
plaque, microemboli from the heart, or early
lacunar infarction. In the acute phase of TIA,
brain infarction is seen on diffusion-weighted
images in about 50% of cases. Even if symptoms
have disappeared, evaluation of risk factors for
atherosclerosis, imaging of major arterial lesions,
and the presence of atrial fibrillation should be
performed promptly.

Itis estimated that 10—15% of patients develop
brain infarction within 90 days, but most of them
develop within 1 week. In recent years, the risk of
occurrence of infarction within 2 days is evalu-
ated by the ABCD2 score (Table 9.2). When
embolization from the carotid artery or other
sources occurs in the ophthalmic artery region,

Table 9.2 ABCD2 scores

Clinical
findings Category Score
A Age Over 60 years old 1
B Blood Systolic blood pressure >140 or 1
pressure diastolic blood pressure >90
C Clinical Unilateral muscle weakness 2
symptom Dysarthria without paralysis 1
D Duration ~ 60 min or more 2
10-59 min 1
D Diabetes Existence (at the present 1
mellitus moment)

Score indicates the risk of stroke within 2 days of the
onset of transient ischemic attack
Scores 0-3, 1.0%; 4-5; 4.1%; and 5-7, 8.1%
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which is a branch of the internal carotid artery,
there may be a transient lack of the unilateral
visual field. The condition is diagnosed as tran-
sient monocular blindness (amaurosis fugax) and
treated similar to transient ischemic attack.

2.5 Notes from Dentistry

Perspective
Takahiro Kanno

Clinical Consideration

in Dentistry

Brain infarction is a condition in which the brain
parenchyma perfused by a cerebral blood vessel
becomes necrotic due to stenosis or occlusion of
the vessel. There are two main mechanisms of
brain infarction: thrombosis, in which the blood
vessel is gradually clogged due to arteriosclero-
sis, and embolization, in which the blood vessel
is suddenly clogged by a thrombus. At present,
dental and oral-maxillofacial treatment and oral
care by dentists in the acute stage of brain infarc-
tion and hemorrhage are regarded as important.
In such treatment, it is necessary to fully under-
stand the pathology and symptoms of stroke
through medical and dental cooperation.

The typical sequelae of brain infarction and
hemorrhage are paralysis and/or sensory impair-
ment of limbs. In addition, the disorder also
causes oral manifestations such as sensory and/or
motor, and decreased salivary secretion, resulting
in limited self-cleaning and delay of professional
intervention, with the progressed oral pathology.
Lower lip ptosis on the paralyzed side, incom-
plete lip closure, deviation of the tongue protru-
sion, poor movement of the cheek mucosa, and
deviation of the uvula can be seen. In particular,
impaired movement of the arm and fingers makes
it difficult to brush, which leads to poor oral
(including the teeth and periodontium) hygiene.
In addition, dysphagia, which is often observed
in stroke patients, increases the risk of aspiration
pneumonia. Therefore, it is important for dentists
to evaluate the swallowing function. Evaluation
of swallowing function is particularly important

2.5.1

in providing oral care “feeding function therapy”
to patients with brain infarction, and “repetitive
saliva swallowing test (RSST)” and “modified
water swallowing test (MWST)” are performed
as screening. Videoendoscopic evaluation of
swallowing (VE) and videofluorographic evalua-
tion of swallowing (VF) should be considered to
examine the swallowing function for planning
swallowing training. In cerebrovascular disease
with unilateral lesion, which is overwhelmingly
common, hemiparalysis is often observed, but
dysphagia, dysarthria, and mastication disorders
are limited in about 10% of patients. Although
there are impairments in the oral preparatory and
oral propulsive phases due to paralysis of the oral
apparatus, the swallowing reflex is theoretically
not directly affected because the medulla oblon-
gata, the center of the swallowing reflex, is not
impaired.

In the chronic phase of brain infarction, anti-
platelet and anticoagulation therapy (Table 9.1)
according to the stroke treatment guidelines [9]
are used to prevent recurrence. Therefore, it is
important to cooperate with the attending physi-
cian when invasive dental procedures, such as
periodontal surgery and tooth extraction, are
planned. If patients are prescribed with an antico-
agulant, warfarin potassium, information about
the coagulation status is essential. If the PT-INR
[prothrombin time—international normalized
ratio: a test to evaluate the function of prothrom-
bin (a protein in plasma that functions as a blood
clotting agent) with an internationally standard-
ized value] is less than 3, it is possible to perform
minor oral-maxillofacial surgery such as tooth
extraction and periodontal surgery while continu-
ing to take warfarin potassium. Since the amount
of procedure-related bleeding inevitably increase
by anticoagulation therapy, the patient should be
treated with caution and cooperation with a
higher-order medical institution should be con-
sidered. On the other hand, some new anticoagu-
lants, such as dabigatran, a direct oral thrombin
inhibitors, do not affect PT-INR values. Therefore,
it is very important to confirm the medication his-
tory and to prepare for and respond to bleeding
complications during dental treatment.
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2.5.2 Treatment Planning
and Treatment Considerations
in Dentistry

In preparation for the dental and oral-maxillofacial
treatment, it is necessary to cooperate with the
attending physician. As with brain hemorrhage,
symptoms and dynamics are not stable within 6
months after the onset of brain infarction, and the
risk of recurrence is high. Therefore, stress load
and open dental and oral-maxillofacial treatment
should be postponed and avoided as much as pos-
sible: If it is urgent, the treatment needs coopera-
tion with higher medical institutions. During
dental and oral-maxillofacial treatment, pan-
oramic radiographs are frequently performed,
and carotid atherosclerotic lesions are often visu-
alized on panoramic radiographs in elderly
patients. Carotid atherosclerotic lesions are likely
to cause serious complications by changing cir-
culatory dynamics during invasive dental and
oral-maxillofacial procedures. It is advisable to
check the patient’s condition by measuring vital
signs before the dental and oral-maxillofacial
procedure and to monitor the patient continu-
ously during the procedure.

On the other hand, pneumonia, which is asso-
ciated with medical treatment and sequelae of
brain infarction, is one of the most serious com-
plications. In addition to the direct causal rela-
tionship between periodontal disease and
pneumonia, recent studies have revealed a causal
relationship between periodontal disease and
brain infarction as a risk factor. Therefore, avoid-
ance of these diseases is an important issue, and
deterioration of oral function and damaged con-
ditions of the oral cavity, teeth, and periodontal
environment are considered to be important risk
factors for them. In particular, as stroke sequelae
deteriorated, many patients become bedridden
where seamless medical and dental collaboration
is important. As a countermeasure, oral function
management including oral care and swallowing
assessment by dentists and dental hygienists has
been shown to contribute greatly to the preven-
tion of pneumonia and improvement of oral

intake rate in both acute and chronic stages of
brain infarction. In oral care, and dental and
oral-maxillofacial treatment, it is necessary to
understand the status of sensory and motor nerve
paralysis. In particular, it is important to prevent
procedure-associated aspiration. If possible, a
sitting position is preferred. If sitting is difficult,
the upper body should be raised to 45-60° and
tilted toward the healthy side. To avoid the risk
of aspiration, the patient should place the healthy
side of the mouth downward when swallowing
water. Paralysis and muscle weakness in the
upper limbs make it difficult to perform oral care
and brushing on one’s own. Therefore, it may be
necessary to change one’s dominant hand and to
use oral cleaning devices such as thicker tooth-
brush handles. Because patients are unable to
perform oral care and brushing as they did in
good health, they tend to be reluctant to do so.
Through cooperation with family members and
caregivers, it is essential for patients to under-
stand the importance of eating, tasting, enjoying
conversation, and cleaning and maintaining the
oral cavity.

In addition, if the patient is to undergo anes-
thetic dental and oral-maxillofacial surgical pro-
cedures such as tooth extraction, pulpectomy
under anesthesia, or periodontal treatment, vital
signs should be measured, and the patient should
be monitored continuously during the procedure.
If the patient of brain infarction is treated accord-
ing to the aforementioned guidelines, it is a prin-
ciple to continue antiplatelet and anticoagulant
medication without discontinuation and to per-
form dental and oral-maxillofacial procedures in
cooperation with the attending physician.
Depending on the content of treatment, the degree
of invasion, and the patient’s other complications
such as circulatory, respiratory, metabolic, and
endocrine conditions, patient’s general status
needs to be carefully evaluated in cooperation
with the attending physician, and the dental and
oral-maxillofacial priority and the cooperation
with the higher institute should be planned and
indicated.



Committee for Guidelines for the Management of
Hypertension in The Japanese Society of Hypertension,
editor. Guidelines for the management of hypertension
2019 (JSH 2019). Tokyo: Lifescience Shuppan; 2019.
(in Japanese).

166 H. Ooboshi and T. Kanno
References 5. Kanno T. Safe and skillful extraction for difficult
cases. (Anzenni, sothite Jyouzuni Okonau Nanbasshi).
. . . .. - Tokyo: Hyoron Publishers; 2019. (in Japanese).
1. Kitazono T. Stroke science in clinical medicine. yo: 2 ( P .)
. L . 6. Special report from the National Institute of
Part II: Cerebrovascular diseases. (Saishin Rinsyo . . NP
. Neurological Disorders and Stroke. Classification
Nousoccyu Gaku, Ge: Noukekkansyougai Kakuron). .
. . . of cerebrovascular disease 111 Stroke.
Nippon Rinsho: Osaka; 2014. (in Japanese). . .
- . . e 1990;21(4):637-76.
2. Shizuka M. The relationship between clinical symp-
. . . 7. HataJ, et al. Ten year recurrence after first ever stroke
toms and extention of the hematoma on CT in patients . . .
ith hvpertensive thalamic h h Jon T Strok in a Japanese community: the Hisayama study. J
WIEH IYpertensive thalamic Aemorrhage. Jpn J Sroke. Neurol Neurosurg Psychiatry. 2005;76(3):368-72.
1980;2(3):255-61. (in Japanese). . . .
. e 8. Shinohara, et al. Cilostazol for prevention of second-
3. Committee for Stroke Guidelines in The Japan Stroke . ..
. . S ary stroke (CSPS 2): an aspirin-controlled, double-
Society, editor. Japanese guidelines for the manage- : . . . .
. blind, randomised non-inferiority trial. Lancet Neurol.
ment of stroke 2021. Tokyo: The Japan Stroke Society; . .
2021, (in J ) 2010;9(10):959-68.
- (I Japanese). 9. Committee for Stroke Guidelines in The Japan

Stroke Society, editor. Japanese Guidelines for the
Management of Stroke 2015. Addendum 2019. Tokyo:
Kyowa Kikaku; 2019. (in Japanese).



®

Check for
updates

Digestive Diseases

10

Takahiko Kudo, Hirotaka Sakaki, Shogo Ohkoshi,
Akira Tanaka, Jiro Nishida, Takashi Muramatsu,
Katsuhiko Hasegawa, Wataru Kobayashi,

Hiroshi Kishikawa, Ryosuke Abe, Toshimi Chiba,

and Seiji Nakamura

1 Gastric and Duodenal Ulcer
[1-3]

Takahiko Kudo

1.1 Introduction

Gastric ulcers and duodenal ulcers are called pep-
tic ulcers because they cause damage to their own
tissues by the strong digestive effects of gastric
acid and pepsin. Although peptic ulcer is a benign
disease, the most serious problem is that patients
have to be hospitalized for bleeding, perforation,
and stricture and that the disease recurs even after
healing. However, the involvement of Helicobacter
pylori (H. pylori) in the pathogenesis of peptic
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ulcer and the fact that H. pylori eradication therapy
almost completely suppresses ulcer recurrence
have changed the concept of this disease. While H.
pylori eradication therapy is widely used and the
rate of H. pylori infection is decreasing, the use of
non-steroidal anti-inflammatory drugs (NSAIDs)
and low-dose aspirin has been increasing year by
year, and these drugs have become an important
cause of peptic ulcer in recent years.

1.2 Pathophysiology

1.2.1 H.pylori
In 1982, Dr. Warren and Dr. Marshall in
Australia succeeded in isolating and culturing
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H. pylori from biopsy material of the gastric
mucosa, at a time when it was taken for granted
that bacteria could not live in the strongly acidic
environment of the stomach. In addition, Dr.
Marshall drank the H. pylori culture and devel-
oped acute gastric mucosal lesions in his own
stomach, which were subsequently cured by H.
pylori eradication therapy, proving the relation-
ship between H. pylori and peptic ulcer using
his own stomach. In 2005, both doctors were
awarded the Nobel Prize in Physiology or
Medicine for this achievement.

H. pylori is a Gram-negative rod of about 4 pm
in size (Figs. 10.1 and 10.2) and possesses strong
urease activity. H. pylori is thought to protect itself
from gastric acid by degrading urea in gastric
mucus to ammonia and making the surrounding
environment slightly alkaline. In addition to the
peptic ulcer described in this section, other dis-

Fig. 10.1 H. pylori light microscope image. (Courtesy of
Dr. Masahiro Asaka)

Fig.
(Courtesy of Dr. Masahiro Asaka)

10.2 H. pylori electron microscopy image.

eases caused by H. pylori infection include chronic
gastritis, gastric cancer, gastric MALT (mucosa-
associated lymphoid tissue) lymphoma, gastric
hyperplastic polyps, functional dyspepsia, and
idiopathic thrombocytopenic purpura.

1.2.2 NSAIDs and Low-Dose Aspirin
Drugs such as NSAIDs and low-dose aspirin are
the second most common causes of peptic ulcers
after H. pylori. NSAIDs are used as anti-
inflammatory, analgesic, and antipyretic agents
for a wide range of diseases such as common
cold, headache, rheumatoid arthritis, osteoarthri-
tis, and back pain, and low-dose aspirin is used to
prevent recurrence of myocardial infarction and
cerebral infarction. In Japan, the use of NSAIDs
and low-dose aspirin is increasing year by year
with the increase in the elderly population, and
the number of peptic ulcers caused by these drugs
is also increasing.

The pathogenesis of NSAIDs ulcers is thought
to be the inhibition of cyclooxygenase (COX), a
metabolic process of arachidonic acid, by NSAIDs,
and the inhibition of prostaglandin synthesis, which
has a protective effect on the gastric mucosa. There
are two types of NSAIDs, oral and suppository, but
the incidence of peptic ulcer is the same because
both are absorbed into the bloodstream. It should
be noted that the incidence of NSAIDs ulcers is
higher in people with a history of ulcers, the elderly,
users of high-dose or two or more NSAIDs, con-
comitant users of antithrombotic agents, H. pylori-
positive patients, and users of bisphosphonates for
the treatment of osteoporosis.

1.2.3 Non-H. pylori and Non-NSAIDs

Non-H. pylori and non-NSAID ulcers account for
only a few percent of all cases. Stress, drugs other
than NSAIDs, Zollinger-Ellison syndrome,
Crohn’s disease, and infections caused by
Helicobacter or viruses other than H. pylori are
thought to be responsible for these ulcers; these
are sometimes called idiopathic ulcers. The term
“stress ulcer” has been used in the past, but it has
recently become clear that stress alone rarely
leads to peptic ulcer. However, it is not true that
stress does not trigger peptic ulcer at all, and it is
correct to assume that peptic ulcer may develop
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in H. pylori-positive patients under strong stress.
Carbohydrate steroids were also considered to be
a causative agent of peptic ulcer in the past, but it
is now concluded that they are not a risk factor
for the development of peptic ulcer.

1.3 Symptoms

The most common subjective symptom of gastric
and duodenal ulcer is abdominal pain, which is
often dull and confined to the upper abdomen
(epigastric region). In gastric ulcers, abdominal
pain after eating or unrelated to eating may be
observed, whereas in duodenal ulcers, abdominal
pain during fasting or at night is common, and
abdominal pain may be relieved when the acidity
of gastric acid is weakened by eating. NSAID
ulcers may occur suddenly with hematemesis,
melena, or lightheadedness due to anemia,
because symptoms such as abdominal pain are
less likely to occur due to the effects of this drug,
and many elderly and diabetic patients have few
abdominal symptoms. Abdominal distension,
anorexia, nausea and vomiting, and heartburn
may also be reported. Sudden onset of severe
upper abdominal pain should be as acute abdo-
men, such as gastric ulcer perforation or duode-
nal ulcer perforation.

1.4 Diagnosis
Esophagogastroduodenoscopy (EGD) is the most
useful diagnostic tool for gastric and duodenal
examination. In some cases, upper gastrointesti-
nal radiography (gastric barium examination)
performed during physical examinations can
diagnose the disease, but in this case, repeat
examination by EGD is recommended. Tissue
biopsy can also be performed to differentiate
peptic ulcer from cancer.

1.4.1 Endoscopic Diagnosis

In recent years, high-definition endoscopy has
been widely used. Gastric and duodenal ulcers
are divided into three stages: active stage, healing

Fig. 10.3 Gastric ulcer in active stage (gastric angle)

stage, and scar stage. In the active stage, the ulcer
itself is deep and large, the peri-ulcer mucosa is
edematous and subjective symptoms are strong,
and complications such as bleeding and perfora-
tion may occur (Fig. 10.3).

Regenerative epithelium appears around the
ulcer, and when the mucosal defect gradually is
reduced, it becomes a healing stage. When the
ulcer itself is covered by the regenerating epithe-
lium and the mucosal defect disappears, the dis-
ease shifts to the scarring stage. Gastric ulcers
tend to be located in the lesser curvature of the
gastric angulus, but in the elderly, ulcers are more
common in the gastric body in the lesser curva-
ture and posterior wall rather than in the gastric
angulus. Duodenal ulcers tend to be located in
the bulbus (Fig. 10.4), and NSAID ulcers tend to
show multiple small ulcers and be located in the
pyloric region of the anal side than in the gastric
angulus.

1.4.2 Diagnosis of H. pylori Infection

The diagnosis of H. pylori infection can be clas-
sified into two categories: invasive tests using
biopsy specimens obtained by endoscopy and
noninvasive tests that do not require endoscopy.
Invasive tests include the rapid urease test, histo-
logical examination, and bacterial culture from
the gastric biopsy, while noninvasive tests include
the urea breath test, measurement of H. pylori
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Fig. 10.4 Active duodenal ulcer (bulb)

antigen in stool, and measurement of H. pylori
antibody in serum or urine.

1.5 Treatment

Proton pump inhibitors (PPIs), potassium ion
competitive acid blockers (P-CABs), and H2
receptor antagonists are used for the treatment of
peptic ulcers. If the diagnosis of H. pylori infec-
tion is confirmed, eradication therapy is per-
formed. Primary eradication consists of PPI or
P-CAB plus amoxicillin and clarithromycin for 7
days. If the primary eradication is unsuccessful,
the clarithromycin is replaced by metronidazole
for 7 days as a secondary eradication. If eradica-
tion therapy is administered, eradication should
be determined by urea breath test or stool antigen
assay after 4 weeks of oral administration. The
success rate of primary eradication is as high as
about 90% because P-CAB is now used for eradi-
cation therapy.

In the case of peptic ulcer associated with oral
administration of NSAIDs, it is advisable to dis-
continue NSAIDs, but if this is not possible,
treatment with P-CABs, PPIs, or prostaglandins
should be continued. Excessive alcohol con-
sumption and smoking should be avoided.

1.6 Prognosis

In many cases, H. pylori infection is the main
cause of peptic ulcer, so H. pylori eradication is
important to prevent recurrence. In patients tak-
ing NSAIDs, PPIs and P-CABs should be used,
because high healing rates of peptic ulcer have
been observed. Even after successful eradication
of H. pylori, patients are still at risk for gastric
cancer, so it is important to explain to them that
they should continue to undergo regular gastric
cancer screening.

1.7 Notes from Dentistry
Perspective
Hirotaka Sakaki

As a drug with a risk of gastrointestinal disor-
ders, NSAIDs are prescribed for orthopedic dis-
eases, and low-dose aspirin is prescribed as
antiplatelet therapy for cerebrovascular and car-
diovascular diseases. Since it is expected to
increase in the future, it is essential to conduct an
appropriate interview about the patient’s medical
history and confirm the medications they are tak-
ing even when visiting a dentist.

NSAIDs suppress the biosynthesis of prosta-
glandins (PGs) by inhibiting cyclooxygenase
(COX) activity in the arachidonic acid cascade.
Among PGes, it has anti-inflammatory, analgesic,
and antipyretic effects by suppressing the synthe-
sis of prostaglandin E,(PGE,), which is a sub-
stance that enhances inflammation and pain.
Therefore, NSAIDs are often used as symptom-
atic treatments for various diseases.

The arachidonic acid cascade is an important
pathway in inflammatory reactions. Arachidonic
acid synthesized from plasma membrane phos-
pholipids consists of three main pathways: the
COX pathway, which synthesizes PGs, the lipox-
ygenase pathway, which synthesizes leukotri-
enes, and the cytochrome P450 (CYP) pathway.

COX includes COX-1 distributed in systemic
tissues and COX-2 expressed in inflamed areas.
COX-1 is involved in the production of physiolog-
ically active PG in the gastrointestinal tract, plate-
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lets, kidneys, etc. and is important for maintaining
homeostasis. COX-2 is induced by inflammation
and synthesizes PGE,, which is involved in the
promotion of inflammatory reaction and pain.
NSAIDs show anti-inflammatory and analge-
sic effects mainly by COX-2 inhibition, but non-
selective COX inhibitors, which are classical
NSAIDs, have been considered to cause side
effects such as gastrointestinal and renal disor-
ders because they inhibit not only COX-2 but
also COX-1. Although selective COX-2 inhibi-
tors have been shown to reduce the frequency of
gastrointestinal disorders compared with nonse-
lective COX inhibitors [3], an increase in cardio-
vascular events has been a problem [4].
Low-dose aspirin inhibits platelet aggregation
by inhibiting platelet COX-1 and thromboxane
A,(TXA,) production when aspirin is used at
lower doses than those normally used for anti-
inflammatory effects. This is because the use of
aspirin at normal doses inhibits both COX-1 and
COX-2, suppressing PGI, production in vascular
endothelial cells and resulting in an aspirin
dilemma where no antiplatelet effect is obtained.

In the field of general dentistry, acetamino-
phen (AAP), which is believed to cause less gas-
trointestinal damage than NSAIDs, can be used
to relieve dental pain and post-extraction pain.
However, AAP has little anti-inflammatory
effect; NSAIDs are often used for anti-
inflammatory purposes after oral surgery and for
acute inflammation such as peri-jaw infection.

AAPs are safer than NSAIDs not only for
children and pregnant women but also for patients
at risk for renal, gastrointestinal, and cardiovas-
cular dysfunction, although caution should be
exercised in cases of hepatic dysfunction.

In addition, when NSAIDs are used for anti-
inflammatory purposes, it is recommended that
COX-2 selective inhibitors be combined with
proton pump inhibitors (PPIs) in patients with a
history of gastrointestinal disorders [5]. On the
other hand, since COX-2 selective inhibitors
increase the risk of cardiovascular events, the
combination of naproxen and PPI is recom-
mended for patients with high cardiovascular risk
[6] (Fig. 10.5). When anti-inflammatory analge-
sics are used in the field of dentistry and oral sur-

A patient requires regular NSAID treatment

Assessment of CV risk

high*

Naproxen is preferred

v

Assessment of Gl risk

v v
High* Average
v A 4
Avoid NSAIDs; Naproxen if
not on aspirin;
Naproxen+PPl/ Naproxen
misoprostol if NSAID +PPl/misoprostol if
is necessary on aspirin

average

A

Any NSAIDs

y

Assessment of Gl risk

v v

High*

Average

y A
Nonselective NSAID+ Nonselective NSAID
PPI/misoprostol; alone*
or
Coxib+PPIl/misoprostol **

Fig. 10.5 Management algorithm of patients on NSAIDs and aspirin. (Reproduced with permission from [6])
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Fig. 10.6 Oral mucositis caused by chemoradiation ther-
apy for tongue cancer

gery, it is important to limit their administration
to a short period of time and to select drugs with
careful consideration of the patient’s history.

Although the effects of peptic ulcer therapeu-
tic agents on the oral cavity are limited, recent
reports have shown that rebamipide gargling in
addition to sodium azulene sulfonate, which has
been used for oral mucositis associated with can-
cer chemotherapy (Fig. 10.6), has a certain effect
[7], and further evaluation of effectiveness is
desired in the future.

2 Acute/Chronic Hepatitis
(Viral Hepatitis) [8, 9]

Shogo Ohkoshi

2.1 Disease Concept (Definition)

Viral hepatitis is a condition in which hepato-
cytes are destroyed by inflammation caused by a
virus that specifically infects the liver (hepatitis A
to E viruses). In hepatitis B virus (HBV) or hepa-
titis C virus (HCV) infection, if the virus cannot
be eliminated, chronic hepatitis may develop
after acute hepatitis. In general, it is defined as
chronic hepatitis when liver dysfunction, such as
abnormal ALT (alanine aminotransferase) levels,
continues for more than 6 months. Chronic hepa-
titis is a cause of cirrhosis and liver cancer.

2.2 Pathophysiology

Acute hepatitis is often transient and curable.
However, in rare cases, the disease becomes
severe and is accompanied by loss of conscious-
ness, which is called fulminant hepatitis.
Fulminant hepatitis is often fatal and can only be
saved by liver transplantation. On the other hand,
patients who are persistently infected with HBV
or HCV are collectively called “carriers.”

Once a person becomes a carrier, it is rare for
the virus to be eliminated spontaneously without
treatment.

Chronic hepatitis causes persistent inflamma-
tion of the liver, and fibrosis of the liver occurs as
aresponse. This is a characteristic reaction of the
liver. As liver fibrosis progresses, the liver stiff-
ness gradually increases. This reaction eventually
leads to the transition from chronic hepatitis to
liver cirrhosis.

23 Epidemiology
Among viral hepatitis, hepatitis A and E cause acute
hepatitis but are not frequent diseases (class 4 infec-
tions). The main clinical problems in dentistry are
HBYV and HCV. The frequency of HBV and HCV
carriers was about 1%, but now it has decreased to
about 0.2% in blood donor data, which is related to
vaccine prophylaxis (HBV), thorough infection pre-
vention, and advances in treatment.
Mother-to-child transmission during child-
birth was the most common source of HBV
infection. Since 1986, when immunoglobulin
(HBIG) and vaccines were started for children
born to HBsAg-positive mothers, the frequency
of carriers has decreased significantly. Since
2016, the vaccine has been given to all newborns.
There is no vaccine for HCV, but transmission
has decreased due to the elimination of transmis-
sion by blood transfusion and advances in safety
management, including the elimination of reuse
of used medical needles. HBV is a leading sexu-
ally transmitted disease, and its spread among
young people is a problem.
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24 Categories

There are five types of hepatitis viruses: hepatitis
A to E (Table 10.1). Hepatitis A and E are orally
transmitted viruses by food or other means, and
the infection is acute and generally does not pres-
ent as chronic hepatitis. HBV and HCV have
both acute and chronic infection, as described
above. Both are transmitted through blood and
body fluids and cause cirrhosis and liver cancer.
Hepatitis D (delta) is rarely seen in Japan.

25 Symptoms

The liver is known as the “silent organ,” and it is
difficult to show symptoms. However, in acute hep-
atitis, general malaise and fever may be observed.
Jaundice (which tends to appear on the conjunctiva
of the eyes) may also be observed because of the
impaired metabolism of bilirubin in the liver.
Chronic hepatitis causes only malaise at most, and
many patients have no subjective symptoms.

2.6 Clinical Examination

The AST (aspartate aminotransferase) and ALT
(alanine aminotransferase) values in biochemical
tests are indicators of liver damage. These are
sometimes referred to as GOT/GPT. These are
cellular deviant enzymes that are involved in the
metabolism of amino acids, and their levels
increase when there is liver damage (the upper
limit of the standard value is about 30 IU/L). In
acute hepatitis, the level often rises above 1000,
and jaundice (elevated bilirubin) may occur. In
the case of chronic hepatitis, the level is generally

Table 10.1 Hepatitis viruses (A-E)

less than 100, ranging 100-200 at the most. In
patients with HBV and HCV, AST/ALT levels are
often normal, and this condition is called asymp-
tomatic carrier.

ALP (alkaline phosphatase) and gamma-GTP
(gamma-glutamyltransferase) are biliary
enzymes that indicate biliary stasis and are espe-
cially elevated in acute hepatitis.

The screening tests for HBV and HCV are HB
antigen and HCV antibody, respectively
(Table 10.2). Antibodies against HB antigen are
HB antibodies; HB antibodies are protective anti-
bodies induced by HBV vaccine; HBc antibodies
indicate current or previous infection history.
When a person becomes a carrier due to mother-
to-child transmission or infection in infancy, most
will remain HBsAg-positive for life, but some will
become HBsAg-negative and HBs antibody-posi-
tive. HBeAg is positive in the early stages, and
most carriers convert to HBe antibodies between
their 10 s and 30 s. This is called seroconversion.
In the HBeAg-positive period, the viral load (HBV
DNA load) is high and the infectivity is high, but
when anti-HBe is positive, the HBV DNA load
decreases and the infectivity decreases. In acute
hepatitis of HBV (mainly in adults), the HBV
marker shows a similar pattern. In most cases,
hepatitis ends within a few months with the acqui-

Table 10.2 HBV and HCV markers

Screening of current infection

After infection or vaccination

Current or past infection

First stage of infection (high viral load)
Late stage of infection (low viral load)
Nucleic acid test

Screening for infection

Nucleic acid test

HBs antigen
HBs antibody
HBc antibody
HBe antigen
HBe antibody
HBV DNA
HCYV antibody
HCV RNA

Nucleic acid  Infection route Liver cirrhosis and liver cancer Vaccine
HAV RNA Oral Acute hepatitis (=) +)
HBV DNA Blood and body fluid Acute + chronic hepatitis  (+) (+)
HCV RNA Blood and body fluid Acute + chronic hepatitis  (+) (-)
HDV RNA Blood and body fluid Co-infection with HBV ~ (+)
HEV RNA Oral Acute hepatitis (=) )
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sition of anti-HBc and anti-HB antibodies. This
pattern is recognized as pre-existing infection in
later life; some acute hepatitis in adults become
carriers as in mother-to-child transmission.

HCYV antibody is a screening test for infection,
and the presence of the virus is diagnosed by
HCV RNA testing using PCR. When HCV anti-
body titer is low, HCV RNA is often undetectable
by PCR. In this case, the patient may have had a
false-positive reaction to the antibody or may
reveal cured HCV infection.

2.7 Treatment

The treatment of both HBV and HCV has pro-
gressed in recent years, and both viruses can be
effectively eliminated or suppressed for a long
period of time by administration of oral medica-
tion with few side effects [9]. However, HBV and
HCV are completely different viruses. HBV is
DNA, whereas HCV is RNA. Therefore, the
mechanisms of medicines that suppress viral rep-
lication are completely different. The therapeutic
drugs for HBV and HCV are expensive but can
be covered by the Japanese medical expense
subsidies.

2.7.1 HBV

Because HBV uses reverse transcriptase for rep-
lication, oral reverse transcription inhibitors are
the mainstay of therapy. The problem with these
antiviral drugs is that during treatment, viruses
with amino acid sequences that are ineffective
against the drugs emerge (drug resistance).
However, entecavir and tenofovir, and its deriva-
tive which have been used recently, may not
develop resistance and can be administered safely
for a long time. However, due to the nature of the
virus, complete cure of HBV is difficult, and
relapse often occurs if the therapy is discontin-
ued, so the question as to how long the therapy
should be continued remains.

2.7.2 HCV

The mainstay of HCV therapy had long been the
interferon, an injectable drug with strong side
effects, but as the mechanism of viral replication

has become better understood, drugs that specifi-
cally inhibit individual viral proteins (direct-
acting antivirals: DAA) have come into use. They
are oral medicines, have few side effects, and can
be used safely. HCV is different from HBV in
that complete elimination of the virus can be
achieved in a short time. For DAA treatment, the
combination drug of pibrentasvir and glecaprevir
can be used regardless of HCV genotype (there
are two types, 1b and 2, in Japan), and complete
elimination of the virus is achieved in almost
100% of cases after 2-3 months of treatment.
Thus, the treatment of HBV and HCV has made
epoch-making progress, but care must be taken
because hepatocellular carcinoma can occur even
when the virus is eliminated.

2.8 Prognosis

2.8.1 Acute Viral Hepatitis (HAV

to HEV)

Most cases of acute viral hepatitis resolve sponta-
neously within 2-3 months of onset, unless they
become fulminant. HBV is the most frequent
cause of fulminant hepatitis among viral hepati-
tis, whereas HCYV is far less likely to cause fulmi-
nant hepatitis.

2.8.2 Chronic Viral Hepatitis
(HBV, HCV)

If the inflammation continues for more than 10
years, fibrosis of the liver progresses and the liver
becomes cirrhotic. Cirrhosis literally means a
state in which fibrosis of the liver has progressed
and hardened. Most patients with cirrhosis have
no subjective symptoms (compensated stage),
but if the disease progresses to the uncompen-
sated stage with symptoms such as jaundice,
ascites, and hepatic encephalopathy, the progno-
sis can be several years. Complications of hepa-
tocellular carcinoma also affect the prognosis.

29 Recent Findings

Reactivation is the process whereby infectious
bacteria or viruses remain latent in the body for a
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long period of time (latent infection), even after
they appear to be eliminated, but relapse with
aging or immunity decline.

Reactivation of HBV is also known to occur,
and this hepatitis is a major problem because it is
generally severe and can be fatal. Reactivation
occurs in patients treated with immunosuppres-
sive drugs such as anticancer agents and steroids,
because their immunity is severely weakened.
Reactivation is less of a problem with HCV.

2,10 Notes from Dentistry
Perspective [10-13]

Akira Tanaka

2.10.1 Associated with Hepatitis
Occurring in the Jaw and Mouth
Region: Signs of Liver
Dysfunction

Patients with hepatitis may have jaundice associ-
ated with liver dysfunction. Jaundice appears on
the ocular conjunctiva, facial skin, and oral
mucosa, so it is important to observe the color of
the face and mucosa during dental treatment. It
may be accompanied by fever and malaise.

In patients with chronic hepatitis who have
developed cirrhosis over a long period, symp-
toms such as spider angioma or palmar erythema,
in which capillaries appear on the skin in the
shape of the spider’s feet, may be observed.

2.10.2 Points to Keep in Mind During
Dental Treatment

General Considerations

In principle, dental treatment should be avoided in
patients with acute hepatitis or active chronic hepati-
tis. If the patient reports viral hepatitis or hepatic
dysfunction in the interview, the attending physician
should be consulted regarding hepatic dysfunction
and viral markers (antigen, antibody levels, etc.). If
hepatic dysfunction is observed, hepatic excretion
macrolides and tetracyclines should be avoided at
the time of drug administration, and the dosage of
acetaminophen, which can cause liver failure at high
doses, should be carefully monitored.

Control of Hospital Infection
In the dental treatment of patients with viral hep-
atitis, hospital infection control of hepatitis virus
is the most important issue. The main route of
hepatitis virus infection is contact infection
through blood, and it is not transmitted by droplet
or airborne infection (droplet nuclei infection).
Hepatitis B virus antibody tests are performed
periodically for dental care workers, and vaccina-
tion is recommended for those who do not have
antibodies.

In addition, it is important to conduct regular
education and training on infection control and
medical accidents among staff.

1. Standard precautions: Standard precautions
are the basis of infection control. This con-
cept, proposed by the Centers for Disease
Control and Prevention (CDC) in 1996, states
that all patients, regardless of whether they
have hepatitis virus infection or not, should be
treated as unidentified and potentially infec-
tious, and measures should be taken to pre-
vent needlestick accidents and blood exposure.
Body fluids, excretions, blood (amniotic fluid,
pericardial fluid, ascites, pleural fluid, joint
synovial fluid, cerebrospinal fluid, semen,
vaginal secretions, auricular secretions,
wound exudates, urine, and stool), pathologi-
cal tissues (biopsy materials, surgical resec-
tion materials, and autopsy organs), placenta,
and extracted teeth are treated as potentially
infectious. To protect patients from cross
infection and health-care workers from infec-
tion in the course of their work, it is required
to wear disposable protective equipment
(gloves, aprons, masks, goggles) and to use
medical instruments whenever possible, to
handle infectious waste properly (sorting,
storage, transport, and disposal), and to
observe hygienic hand washing.

2. Environmental infection control in the den-
tal office: It is important to adequately control
environmental infection in an environment
contaminated with body fluids (blood, saliva,
etc.) from infectious viral hepatitis patients.

For procedures that involve spattering of
blood or saliva containing blood, it is recom-
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mended that an extraoral vacuum be used in
combination with a face shield covering the
face using standard precautions. It is also rec-
ommended that areas that are frequently
touched with gloves or that are easily contam-
inated with blood be protected with dispos-
able covers. In general dental treatment
rooms, surfaces contaminated with blood or
infectious biomaterials should be covered
with protective equipment (gloves, disposable
apron), wiped with disposable
moisture-absorbent material to remove adher-
ing material, and then dipped in sodium hypo-
chlorite solution (effective concentration:
5500-1000 ppm) with a cloth or paper towel
and wiped dry with a cloth or paper towel
soaked in sodium hypochlorite solution.

. Countermeasures against hepatitis virus

exposure (needlestick accident): Many
instruments used in dental treatment are sharp
and small, such as injection needles. Exposure
accidents can be transmitted not only by dam-
age from sharp instrument, but also by expo-
sure to blood on wounds, inflamed areas, and
mucous membranes of the skin; therefore, it is
essential to protect the skin surface with
gloves and the eyes with goggles. The use of
double gloves is recommended if necessary.

As preventive measures against needle-
stick accidents involving injection needles
(immersion needles), it is recommended that
needle recapping be prohibited in principle
and that the one-handed scoop-up recap
method be used and that special disposal
boxes be used when disposing of scalpels and
injection needles that can be disposed of with-
out using the hands.

. Response after exposure to hepatitis virus:

The most common type of exposure to hepati-
tis virus is a puncture injury caused by a sharp
medical instrument such as an injection nee-
dle. When a person is aware of a needlestick,
check for perforation of the glove and bleed-
ing, and wash the area exposed to blood under
running water thoroughly, regardless of the
presence or absence of the hepatitis virus. In
general, the infection rate for puncture wounds
with medical instruments depends on the

amount of virus (amount of blood) exposed,
and the infection rate tends to increase for
puncture wounds with hollow needles.

In the event of HBV exposure, the presence of
HB antibodies in the injured person should be
confirmed, and if the antibodies are negative or
unknown, administration of high-titer human
immunoglobulin (HBIG) and HBV vaccine is
recommended.

When exposed to HCV, both the source
(patient) and the injured person should be tested
for HCV antibodies or HCV RNA, if possible. If
the source is positive for HCV antibodies but neg-
ative for HCV RNA, HCV infection is unlikely to
be established, and follow-up is not necessary
except in special cases. If the source of the expo-
sure is positive for HCV RNA, the injured person
is considered infectious and requires care.

3 Liver Cirrhosis [14-16]
Jiro Nishida

3.1 Concept and Pathophysiology
Cirrhosis is the end stage of chronic hepatitis,
which is caused by chronic inflammation caused
by various factors-repeated hepatocyte necrosis,
loss and regeneration, and advanced fibrosis.
Histopathologically, the normal lobular structure
is lost due to persistent inflammation, and a
fibrous septum connecting the Gleason’s sheath
and central vein is formed, surrounded by pseu-
dolobules. Additionally, nodules are formed
grossly throughout the liver.

3.2 Epidemiology and Etiology

It is estimated that there are 400,000-500,000
patients with cirrhosis in Japan. Hepatocellular
carcinoma accounts for approximately 70% of
deaths from cirrhosis, but the annual number of
deaths in patients with cirrhosis uncomplicated by
hepatocellular carcinoma is approximately 17,000,
and approximately 70% of these patients are male.
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Cirrhosis can be classified according to its
etiology, including viral hepatitis B and C,
alcoholic liver disease, nonalcoholic steato-
hepatitis, autoimmune hepatitis, and primary
biliary cholangitis. Cirrhosis caused by viral
hepatitis B and C accounts for approximately
60% of all cases, followed by alcoholic hepati-
tis, which accounts for about 20%. In recent
years, cirrhosis secondary to nonalcoholic ste-
atohepatitis has been increasing, accounting
for 5.8% of the cases in 2018, which is approx-
imately three times higher than 10 years ago
(Fig. 10.7).

3.3  Clinical Classification

In the compensated stage, the liver reserve is
almost maintained, and the disease is almost
asymptomatic, but in the decompensated stage,
symptoms such as jaundice, ascites, and hepatic
encephalopathy appear.

The Child-Pugh scoring system (Table 10.3)
is often used to objectively assess the severity
of cirrhosis and is divided into three grades
(Grades A, B, and C). It is an important crite-
rion in determining the treatment strategy for
liver cancer and the indication for liver
transplantation.

Fig. 10.7 Classification
of liver cirrhosis by
etiology. (Created based
on [14])

5.8%

3.3%

2.7%

Cholestasis type

T
Autoimmune disease /
Alcohol
19.4%
Type B + Type C J

3.4  Clinical Symptoms

The liver is said to be a “silent organ,” as patients
with cirrhosis often show no subjective abnor-
malities during the compensated stage. In patients
with cirrhosis in the decompensated stage, sub-
jective symptoms such as general malaise,
fatigue, decreased appetite, abdominal disten-
sion, and brown urine often appear.

In addition to physical findings such as jaun-
dice, ascites, leg edema, gynecomastia, hepatic
encephalopathy, and fluttering tremor, abnormal
skin findings include palmar erythema (Fig. 10.8),
which is found peripherally on the palms of the
hands, and spider angioma (Fig. 10.9), which

Table 10.3 Child-Pugh scoring system

One  Two
Score point  points Three points
Hepatic None Minimal  Advanced
encephalopathy (I, I) (111, IV)
Ascites None  Slight Moderate
Serum bilirubin <2.0 2.0-3.0 >3.0
(mg/dL)
Serum albumin (g/ >3.5 2.8-3.5 <2.8
dL)
Prothrombin >70 40-70 <40

activity value (%)

Scores 5-6, Grade A; scores 7-9, Grade B; scores 10-15
points, Grade C

Nonalcoholic steatohepatitis

\ Other
7.0%

0.8%
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Fig. 10.8 Palmar
cirrhosis

erythema in a patient with liver

Fig. 10.9 Spider angioma in the anterior chest of a
patient with liver cirrhosis

appears on the neck and anterior chest. These
findings are useful in diagnosing cirrhosis.

3.5 Clinical Examinations

Blood tests reveal thrombocytopenia and leuko-
penia in peripheral blood and a decrease in coag-
ulation factors (prolongation of prothrombin
time). Biochemical tests often show a mild
increase in serum transaminases (AST > ALT)
and a decrease in serum albumin and cholinester-
ase levels due to decreased protein synthesis in
hepatocytes. Furthermore, the indocyanine green
(ICG) test showed abnormal values. In patients
with hepatic encephalopathy, high blood ammo-
nia levels and abnormal amino acid balance are

observed. a-Fetoprotein (AFP) and PIVKA-II are
important tumor markers for the development of
liver cancer.

A definitive diagnosis of cirrhosis requires a
histopathological examination by liver biopsy.
However, recently, cirrhosis is diagnosed using a
combination of noninvasive imaging and blood
tests without liver biopsy.

On abdominal ultrasonography, liver cirrhosis
can be diagnosed based on findings such as
abnormalities in liver size and shape, blunting of
liver margins, and coarsening of liver parenchy-
mal echogenicity. In addition, liver elastography
using ultrasonography can be used to measure
liver hardness and the degree of cirrhosis, making
the diagnosis more accurate. Abdominal com-
puted tomography (CT) and magnetic resonance
imaging (MRI) can also be used to diagnose cir-
rhosis based on liver deformation, vascular
changes, ascites, and splenomegaly. These imag-
ing tests are useful in the diagnosis of cirrhosis,
but they are very important in the search for the
development of hepatocellular carcinoma sec-
ondary to cirrhosis.

Upper gastrointestinal endoscopy should
always be performed to determine the presence
of esophageal and gastric varices associated with
cirrhosis and the risk of rupture.

3.6 Treatment and Prognosis

In the treatment of cirrhosis, the priority is to
treat the etiology. For cirrhosis caused by hepati-
tis B or C viruses, antiviral therapy should be
administered according to the respective treat-
ment guidelines. Abstinence from alcohol is very
important in the treatment of alcoholic cirrhosis,
but these patients often have alcohol dependence
and should consult with a psychiatrist.

Patients with advanced cirrhosis may develop
esophageal varices due to portal hypertension,
which can be diagnosed by upper gastrointestinal
endoscopy and treated by endoscopic variceal
ligation or sclerotherapy.

In patients with cirrhosis, in addition to sple-
nomegaly induced thrombocytopenia, a tendency
to bleed is often due to the reduced production of
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coagulation factors in the liver, and great care
should be taken when performing surgical proce-
dures such as tooth extraction.

Patients with hypoproteinemia should be
treated with amino acid preparations and dietary
therapy (1.2-1.3 g protein/standard weight kg/
day). If ascites and leg edema occur, fluid and
sodium restriction (3-6 g/day) should be
indicated, and if symptoms persist, diuretics such
as spironolactone or furosemide should be added.
If the effects of these two drugs are inadequate,
vasopressin V2 receptor antagonists should be
considered. In end-stage cirrhosis, spontaneous
bacterial peritonitis may occur as a complication,
and ascites, fever, and abdominal pain are
observed, requiring treatment with antimicrobial
agents, but the prognosis is poor.

At the onset of hepatic encephalopathy, a low-
protein diet is indicated. Synthetic disaccharides
and nonabsorbable antibiotics are administered
orally, and intravenous administration of
branched-chain amino acid preparation is often
used in refractory cases.

Although advances in the treatment of hepatic
failure and gastrointestinal bleeding have reduced
mortality in patients with cirrhosis, the incidence of
hepatocellular carcinoma is extremely high (3-8%
per year) and is a major cause of death in cirrhosis.
Early detection of hepatocellular carcinoma is very
important to reduce mortality in cirrhosis, and reg-
ular surveillance with tumor marker measurement
and imaging examination every 3—4 months is
strongly recommended in patients with cirrhosis.

3.7 Notes from Dentistry

Perspective
Takashi Muramatsu

3.7.1 Gingival Bleeding Tendency

In the oral cavity, bleeding tendency from the gin-
giva may be observed (Figs. 10.10 and 10.11). In
addition, hematomas may be formed when sub-
mucosal injury occurs not only in the gingiva but
also in the buccal mucosa. Because gingival
bleeding occurs easily, some patients avoid brush-
ing for fear of bleeding, but the avoiding brushing

Fig. 10.10 Cirrhotic patient with spontaneous bleeding
from the gingiva. The patient was referred to the emer-
gency room because of bleeding from the gingiva of the
left maxillary second molar, but the bleeding was difficult
to stop

Fig.10.11 Same patient as Fig. 10.10. Laboratory results
showed a platelet count of 55,000/uL, a clotting time of
15 s (reference value: 10-13 s), and a prothrombin time
(PT) activity of 61% (reference value: 70-140%)

promotes progression of periodontal disease and
increases the risk of gingival bleeding.

3.7.2 Dental Treatment Plan

Because many dental procedures involve bleed-
ing, it is necessary to check the result of blood
test before planning treatment. When invasive
procedure is necessary, the bleeding time, plate-
let count, and prothrombin time (PT) should be
measured before the procedure, so that the
patient’s condition can be assessed and measures
can be taken to stop the bleeding. If the platelet
count is more than 100,000/pL, the patient should
be treated as usual. If the platelet count is 30,000/
pL or higher, astriction and suturing can be used.
However, if the platelet count is less than 30,000/
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pL, hemostasis after tooth extraction is expected
to be difficult, and platelet transfusion may be
necessary in some cases.

When dental treatment is performed, each treat-
ment should be short, and conservative treatment
should be used as much as possible, with invasive
procedure as the last option. Patients who avoid
brushing for fear of bleeding have poor oral hygiene
that leads to periodontal disease and cervical or
root caries. When caries extends below the gingival
margin, it is advisable to remove the gingiva with a
gingival retraction cord containing a local hemo-
static agent (adrenaline or aluminum chloride) and
removing the dental caries (infected dentin).

Resin composite restorations are the main
treatment for dental caries, but fluoride-releasing
glass ionomer cement restorations are effective in
preventing secondary caries in cervical and root
surface caries due to the difficulty of moisture
protection. If caries removal is difficult, or if the
patient’s condition is such that treatment cannot
be performed for a while, application of a caries
progression inhibitor (e.g., 38% silver diamine
fluoride solution, Safolide®) is also effective. The
basic treatment for periodontal disease is to
improve cleaning of the oral cavity. However,
when periodontal disease is advanced, spontane-
ous bleeding may occur, and patients may come
to the dental office with a chief complaint of dif-
ficulty in stopping bleeding. The basic treatment
is to use a local hemostatic agent and sutures, but
in some cases, continuous bleeding from the
insertion site of a suture needle may also be
observed, so the use of a hemostatic bed is effec-
tive. If the situation of dental caries or periodon-
tal disease is as bad as described above, tooth
extraction should be considered, but if hemosta-
sis is expected to be difficult in that case, it is
necessary to refer the patient to a general hospital
dental surgery department or university hospital
and then hospitalize the patient for treatment.

3.7.3 Complications

The rupture of esophageal varices may be caused
by sudden pain or stress (insertion of a dental
mirror into the soft palate, vacuuming, excessive
movement of impression material to the pharynx
during impression, etc.).

3.7.4 Selecting a Safe Local
Anesthetic
In liver cirrhosis, the decomposition (detoxica-
tion) in the liver is inhibited because of the
decreased liver function, and the blood concen-
tration of local anesthetics tends to increase. It is
necessary to minimize the use of lidocaine hydro-
chloride (Xylocaine®), which has a strong anes-
thetic effect with a small amount.

4 Gastroesophageal Reflux
Disease (GERD)

Katsuhiko Hasegawa

4.1 Concept of the Disease
Gastroesophageal reflux disease (GERD) is a dis-
ease caused by gastroesophageal reflux that
results in either or both esophageal mucosal
injury and bothersome symptoms and is classi-
fied as “erosive GERD” with esophageal mucosal
injury or “nonerosive GERD” with only symp-
toms [17]. Gastroesophageal reflux (GER) is
classified into “acid GER” and “nonacid GER”
[17].

4.2 Pathophysiology

The lower esophageal sphincter (LES) functions
as an anti-reflux mechanism for gastric contents
[18]. The major causes of gastroesophageal
reflux (GER) in GERD are hiatal hernia, tran-
sient LES relaxation, increased intra-abdominal
pressure, and post-esophageal and gastric sur-
gery. The aggravating factors of GERD are obe-
sity, smoking, alcohol consumption, and aging
[18].

4.3 Epidemiology

The prevalence of erosive GERD in Japan is
approximately 10%. The prevalence of GERD is
estimated to be about 20% when nonerosive
GERD is included [17].
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4.4 Categories

There are two types of GERD: erosive GERD
(reflux esophagitis), in which endoscopy shows
injury on the mucosal folds of the esophagus, and
nonerosive reflux disease (NERD), in which
endoscopy shows little or no change. The broad
term nonerosive GERD (NERD) may include
narrowly defined NERD involving gastric acid
GER, reflux hypersensitivity not involving gas-
tric acid GER, and functional heartburn; NERD
has been suggested to involve hypersensitivity to
gastric acid GER [19].

4,5 Endoscopic Classification

In Japanese gastrointestinal endoscopic practice,
the revised Los Angeles Classification (LA
Classification) is often used as the GERD classi-
fication [18]. In the LA Classification, esopha-
geal mucosal injuries are classified into ABCD in
order of severity.

(a) Length of mucosal injury is less than 5 mm.
(b) Length of mucosal injury is more than 5 mm.
(c) Two or more contiguous injuries on adjacent
mucosal folds but not more than three-
fourths of the total circumference.

Mucosal injury of more than three-fourths of
the total circumference.

(d)

The endoscopic findings of reflux esophagitis
are shown in Figs. 10.12 and 10.13.

Endoscopic findings related to GERD are
shown in Figs. 10.14 and 10.15.

4.6 Clinical Symptoms

In addition to chest pain, heartburn, dyspepsia,
epigastric pain, and acid regurgitation, extrae-
sophageal symptoms include cough, laryngopha-
ryngeal reflux disease, and acid erosion of the
teeth. In severe cases of GERD, stenosis and
bleeding may occur [17, 18].

Fig. 10.12 LA classification grade B. Multiple erosions
larger than 5 mm on the lower mucosal folds of the
esophagus

Fig. 10.13 LA classification grade C. Mucosal injury is
continuous at the esophagogastric mucosal border but
does not exceed 3/4 of the total circumference

4.7 Clinical Examination
The F scale is a diagnostic method based on a
score using a questionnaire of subjective symp-
toms related to GERD.

Upper gastrointestinal endoscopy is useful in
differentiating erosive GERD from NERD [17].
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Fig. 10.14 View of the esophageal hiatal hernia fossa
from the inside of the stomach, with a gap at the side of
the scope that allows reflux of gastric contents

Fig. 10.15 Barrett’s esophagus. The lower esophageal
palisade vessels are seen in the submucosal epithelium
extending from the gastric side

Chest and abdominal X-rays are useful in dif-
ferentiating esophageal diseases from those of
adjacent organs. It may detect esophageal hiatal
hernia. It can be used to differentiate constipation
and ileus.

Esophageal and gastric radiography is useful
in distinguishing GERD from esophageal cancer
and gastric cancer. It can also differentiate pri-
mary esophageal motility disorders such as
achalasia.

A 24-h esophageal pH impedance monitoring
is a method that can detect reflux phenomena

other than acid and can discriminate narrowly
defined NERD caused by gastric acid GER from
reflux hypersensitivity and functional heartburn
[18].

4.8 Diseases That Need
to Be Differentiated

from GERD

Diseases showing chest pain, heartburn, dyspep-
sia and epigastric pain, esophageal cancer, gastric
cancer, gastric and duodenal ulcer, acute and
chronic gastritis, biliary tract disease, pancreatic
disease, esophageal motility disorders such as
esophageal achalasia, eosinophilic esophagitis,
ischemic heart disease such as angina pectoris
and myocardial infarction, and functional gastro-
intestinal disease (FGID) should be differentiated
from GERD [19].

4.9 GERD Treatment

The initial treatment is proton pump inhibitor
(PPI) for 8 weeks, and if the patient responds to
PPI treatment for 8 weeks, maintenance therapy
with PPI is performed for long term; if the patient
does not improve after 8 weeks of PPI treatment,
PPI double-dose divided dosing or using other
drugs should be considered as PPI-resistant
GERD [18].

Evidence-based clinical practice guidelines
for GERD 2021 defined PPI-resistant as a condi-
tion in which (1) esophageal mucosal injury does
not heal and/or (2) symptoms thought to be of
GER origin do not improve sufficiently, even
after 8 weeks of oral administration of a standard
dose of PPI [18].

4,10 Prognosis

Surgical treatment may be considered in
patients with PPI-refractory GERD that does
not respond to other agents, repeated symptom
flare-ups, and advanced esophageal hiatal her-
nia [17, 18].
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An association between GERD and Barrett’s
esophagus has been suggested, and the risk of
esophageal adenocarcinoma from Barrett’s
esophagus has also been suggested, but the exact
frequency of occurrence in the Japanese popula-
tion is unknown [18].

In  Evidence-based  Clinical  Practice
Guidelines for GERD 2021, Barrett’s esophagus
is defined as “the esophagus with Barrett’s
mucosa, a columnar epithelium extending con-
tinuously from the stomach into the esophagus,
with or without intestinal epithelialization.”

4.11 Recent Findings
GERD is a disease that impairs the quality of life
(QOL) due to persistent uncomfortable symp-
toms, and it is necessary to resolve the uncomfort-
able symptoms early by actively utilizing drugs
with a high inhibitory effect on acid secretion.
Recently, potassium-competitive acid blocker
(P-CAB), a PPI with a novel mechanism of action,
has been developed. P-CABs have the following
characteristics: (1) rapid action, (2) sustained
inhibitory effect on acid secretion, (3) stable to
acid, and (4) less susceptible to genetic polymor-
phisms of drug-metabolizing enzyme CYP2C19.
Uncomfortable symptoms of GERD have been
conditioned to be induced by the direct stimula-
tion of esophageal sensory nerves with refluxed
acids. However, it is now proposed that acid and
pancreatic enzymes increase cytokine and chemo-
kine production in esophageal mucosal epithelial
cells and induce infiltration of inflammatory cells
into the esophageal mucosa, thereby stimulating
esophageal sensory nerves and contributing to
symptoms such as heartburn [20].

4.12 Notes from Dentistry
Perspective

Wataru Kobayashi

The backflow of highly acidic digestive juices

from the esophagus to the oral cavity causes a
variety of disorders, and in this section, we

describe the relationship between the oral disease
and gastroesophageal reflux disease.

4.12.1 Masticatory Dysfunction
Hyperphagia or eating quickly without chewing
well can cause reflux due to transient relaxation
of the lower esophageal sphincter, because a lot
of air is swallowed with food. In the same way,
when teeth are missing and the masticatory func-
tion has not been restored with prosthesis, the
patient cannot chew well and gastric reflux is
likely to occur.

4.12.2 Acid Erosion by Acid
Regurgitation

Acid erosion (erosive disease) generally refers to
defects of the hard tissue of the teeth caused by
chemical action, especially acid action. One of
the typical symptoms of gastroesophageal reflux
disease is acid regurgitation that rises to the
mouth. In addition to symptoms such as a sour or
bitter taste caused by gastric juice, acid erosion
occurs when the enamel and dentin are melted by
the acid of digestive juice, and the lingual side of
the anterior teeth and occlusal surfaces are
demineralized by the hydrochloric acid of diges-
tive juice. Unlike dental caries, which is caused
by bacterial chemical action, acid erosion is
caused by pure chemical action. Restorative den-
tistry and prosthetic treatment are necessary.

4.12.3 Salivary Hyposecretion

and Gastroesophageal Reflux

Disease
Saliva is always secreted in the oral cavity and
moves from the esophagus to the stomach by
swallowing. Saliva has a buffering effect and
neutralizes acidity, so saliva raises the pH of
refluxed gastric juice. Reflux of gastric juice is
more likely to occur when the patient is lying
down, and gastric juice is secreted more fre-
quently around 2 a.m. Therefore, even if reflux of
gastric juice occurs during sleep, saliva is reduced
during sleep, which weakens the neutralizing
effect of saliva on gastric juice, resulting in a
vicious cycle that damages the esophageal
mucosa and is likely to cause further acid ero-
sion. Since most of the acid reflux occurs within
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2-3 h after a meal, sleeping immediately after a
meal should be avoided from the viewpoint of
acid neutralization by saliva. In addition, in
xerostomia, where saliva volume decreases with
age, the buffering effect of saliva cannot be
expected.

4.12.4 The Relationship Between

Brachycephaly

and Gastroesophageal Reflux

Disease
Sleep bruxism is the habit of unconsciously rub-
bing or clenching the upper and lower teeth
together during sleep. Bruxism causes various
problems such as tooth wear and fracture and
temporomandibular joint symptoms, but no
effective treatment has been established.
Recently, the relationship between bruxism and
GERD has attracted attention, and it has been
reported that bruxism is frequently observed in
patients with GERD [21, 22]. Mengatto et al.
reported that bruxism is not significantly related
to age, BMI, or stress and that bruxism is 6.58
times more common in patients with GERD. It
has been experimentally confirmed that nocturnal
gastroesophageal reflux and lowered pH in the
esophagus can induce bruxism [23]. In other
words, if bruxism is induced by gastroesophageal
reflux disease, treatment of gastroesophageal
reflux disease may be expected to improve brux-
ism. Kanematsu et al. [24] reported that 12 sub-
jects who were aware of bruxism were divided
into two groups and treated with proton pump
inhibitor (PPI) or placebo; masseter muscle activ-
ity and rhythmic masticatory muscle activity
(RMMA) related to bruxism were significantly
suppressed in the PPI group. The results suggest
that PPIs may be a new treatment for bruxism in
patients with gastroesophageal reflux disease.

5 Inflammatory Bowel Disease
[25-31]
Hiroshi Kishikawa

Nonspecific chronic inflammatory bowel dis-
eases with unknown causes are often called

“inflammatory bowel diseases.” Representative
diseases, including ulcerative colitis, Crohn’s
disease, and Behcet’s disease, are described in
this section.

5.1 Ulcerative Colitis

5.1.1 Disease Overview

It is a diffuse, nonspecific inflammatory disease
of unknown cause (not due to bacterial infection,
radiation, or drugs) that affects the mucosa of the
colon continuously from the rectum, forming
erosions and ulcers. Remission and relapse occur
in typical cases.

5.1.2 Pathophysiology

It is thought to be caused by (1) abnormalities in
the intestinal immune system, (2) genetics, and
(3) environmental factors (microflora, smoking,
etc.). However, the cause has not been
elucidated.

5.1.3 Epidemiology

The incidence of ulcerative colitis and Crohn’s
disease is increasing, especially in newly indus-
trialized countries. The reported prevalence of
ulcerative colitis is 505 per 100,000 in Europe
and 208 per 100,000 in North America. In Japan,
it is estimated that more than 220,000 people
have this disease, and this number is also increas-
ing. The median onset of ulcerative colitis is in
the late 10 s to early 30 s, but it also has smaller
peaks at 50 years of age.

5.1.4 Classification

It is classified into three types according to the
affected site: (1) proctitis, (2) left-sided colitis,
and (3) total colitis. Disease is classified into four
types: mild, moderate, severe, and fulminant.
These classifications are important in deciding
the treatment strategy. For example, supposito-
ries are more effective in proctitis.

5.1.5 Symptoms

Common symptoms include persistent diarrhea,
recurrent bloody diarrhea, and abdominal pain,
and systemic symptoms such as fever and weight
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loss may be observed in severe cases.
Extraintestinal complications such as arthritis,
skin lesions (erythema nodosum and pyoderma
gangrenosum), and eye symptoms (episcleritis)
may also occur.

5.1.6 Clinical Examinations

Examination of blood and stool specimens,
endoscopy, and computed tomography (CT)
were performed according to the disease activ-
ity and type. Blood tests are mainly used to
evaluate activity and anemia, and stool cultures
are used to exclude infectious enteritis. In
ulcerative colitis, although blood tests are
important as indicators to monitor disease
activity, C-reactive protein CRP does not
always reflect disease activity. Thus, leucine-
rich alfa-2 glycoprotein can be used as a more
specific serological disease marker. Endoscopic
findings are characterized by loss of vascular
pattern, granular mucosa, easy bleeding, ero-
sions, and ulcers in a continuous pattern from
the rectum (Fig. 10.16). The incidence of
colorectal cancer is higher in patients with
ulcerative colitis than in the general popula-
tion; therefore, periodic endoscopic examina-
tions are recommended. CT can also be used to
evaluate activity. Recently, stool calprotectin,
an inflammatory protein originating from neu-

Fig.10.16 Colonoscopy image of ulcerative colitis. Loss
of vascular markings, edematous mucosa, erythema, gran-
ular mucosa, and mucosal friability are observed

trophils released from inflammation sites in the
intestine, has been used as a diagnostic tool to
predict disease activity in inflammatory bowel
diseases.

5.1.7 Treatment
Three types of treatments are known: drug ther-
apy, leukapheresis, and surgical treatment.

It is important to balance the treatment for
remission induction and relapse prevention.

5-Aminosalicylic acid (5-ASA) agents are the
mainstay of treatment and are useful for remis-
sion induction and relapse prevention. In addi-
tion, steroids are used in cases refractory to
5-ASA or in severe or relapse cases. If the disease
is poorly controlled with 5-ASA and steroids,
other treatment strategies should be considered.
Oral medications are candidates for steroid or
steroid resistance. Tacrolimus is used for remis-
sion induction, azathioprine for relapse preven-
tion, and tofacitinib for induction and relapse
prevention. The injectable drugs, anti-TNF-a
agents, including infliximab, adalimumab, goli-
mumab, vedolizumab (anti-a4f7 integrin anti-
bodies), and ustekinumab, (an anti-1L12/23p40
antibody), are effective for both induction and
relapse prevention.

Leukapheresis (granulocyte/monocyte apher-
esis (GMA)) is a non-pharmacological therapeu-
tic modality to taper or remove steroids and is
used for remission and induction in relatively
mild cases. In cases where inflammation is diffi-
cult to control or cancer or high-grade dysplasia
has developed, surgery is often the treatment of
choice, and total colorectal resection with ileal
pouch-anal canal anastomosis (IACA) or ileal
pouch-anal canal anastomosis (IPAA) is usually
performed, which is a different treatment strategy
from that of conventional colorectal cancer.

5.1.8 Latest Findings

Dysbiosis of the intestinal microflora is thought
to be involved in the pathogenesis of ulcerative
colitis, and fecal transplantation, in which feces
from healthy individuals are administered to
patients, has become a topic of discussion.
However, there are positive and negative results
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regarding the therapeutic effects of fecal trans-
plantation, and further studies are required.

5.2 Crohn’s Disease
5.2.1 Disease Overview
It is a chronic inflammatory disease of unknown
etiology, characterized by discontinuously
distributed lesions (potentially involving the
entire gastrointestinal tract) and transmural

inflammation. Remission and relapse are
repeated, as in other inflammatory bowel
diseases.

5.2.2 Pathophysiology

As with ulcerative colitis, the cause of this dis-
ease has not been elucidated. Several factors,
such as heredity, immune system, and environ-
mental factors, play a role in its development;
however, the involvement of heredity in Crohn’s
disease is stronger than in ulcerative colitis.

5.2.3 Epidemiology

It is estimated that more than 70,000 people have
this disease in Japan, and this number is increas-
ing. A recent systematic review reported that the
highest prevalence was 322 per 100,000 in
Europe and 319 per 100,000 in North America.

5.2.4 Classification

It is classified into ileitis, colitis, and ileocolitis
types, according to the site of the Ilesion.
Inflammation, fistula formation, and stenosis
have been proposed as the disease patterns.

5.2.5 Symptoms

It presents with nonspecific recurrent symptoms
such as chronic abdominal pain, diarrhea, fever,
fatigue, and weight loss. Ulcers in the intestine
can extend completely through the intestinal
wall, creating a fistula in other organs, such as the
intestine and skin. Fistula near the anus is also a
common lesion; therefore, pain in the anus and
perianal area should also be considered in cases
suspected of this disease. Symptoms of bowel
stenosis may also occur, including nausea and
ileus-like symptoms. Cancer may develop in the
affected lesion, and periodic surveillance by

endoscopy, CT, and magnetic resonance imaging
(MRI) should be performed.

5.2.6 Clinical Examinations

Endoscopy (colonoscopy and, in some cases, bal-
loon enteroscopy) is important to diagnose this
disease. Characteristic endoscopic findings
include discontinuous skip lesions with normal
intussusception mucosa, cobblestone appear-
ance, longitudinal ulcers, multiple aphthae, stric-
tures, fistulae, and anorectal lesions affecting any
part of the gastrointestinal tract (Fig. 10.17).
Similar lesions can also be observed in the X-ray
contrast (Fig. 10.18). CT and MRI are particu-
larly useful for evaluating fistula and abscess for-
mation. Capsule endoscopy is used to evaluate
small intestinal lesions, but clinicians should
observe complications, including symptomatic
retention of the capsule. To evaluate stenosis, the
patency capsule should be considered. The clini-
cal significance of the blood test results was
almost the same as that of ulcerative colitis.
Histopathology by endoscopic biopsy is charac-
terized by the presence of granulomas, which are
highly specific to this disease.

5.2.7 Treatment

Patients with mild-to-moderate active colorectal
lesions are treated with 5-ASA and steroids.
Patients with small intestinal lesions are also
treated with nutritional therapy using Elental in

Fig. 10.17 Colonoscopy image of Crohn’s disease. A
longitudinal ulcer (arrow) and a cobble stone appearance
adjacent to it are recognized
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Fig. 10.18 Small intestinal radiography for Crohn’s dis-
ease. An active longitudinal ulcer (arrow) is seen in the
distal ileum

Japan. Recently, budesonide, which has fewer
systemic side effects, has been used for lesions in
the ileum and right colon. In moderate to severe
diseases, biologics, including anti-TNF-a anti-
bodies (infliximab, adalimumab) and
ustekinumab, an anti-IL12/23p40 antibody, are
also used. However, “top-down therapy” by
biologics is indicated from the early onset, espe-
cially in high-risk subjects such as broad small
intestinal damages, severe and multiple endo-
scopic ulcers, stenosis or perforation, younger
age, and multiple operation history. In intestinal
stenosis cases, endoscopic dilatation or surgical
resection may be performed. In fistulas, biologics
and surgical treatments are used. It should be
noted that as many as 70% of patients with
Crohn’s disease eventually require surgery, which
is significantly higher than that of ulcerative
colitis.

5.3 Intestinal Behcet’s Disease

5.3.1 Disease Overview

Behcet’s disease is a systemic inflammatory dis-
ease of unknown etiology, with recurrent oral and
genital ulcerations, eye lesions, skin lesions, and

a positive pathergy test. It is called “intestinal
Behcet’s disease” when gastrointestinal lesions
are the main symptoms. This is a rare but the
most common inflammatory bowel disease
directly associated with oral lesions. Therefore,
this disease is important to dentists, especially in
the Middle East and Asia.

5.3.2 Epidemiology

It is also known as the “Silk Road” disease. It
occurs frequently in the Middle East (ranging up
to 240 per 100,000 in Turkey) and Asia, butitis a
rare disorder in the USA and Europe (7.5, 7.1,
and 1.1 per 100,000 population in Spain, France,
and Germany). It is estimated that there are more
than 20,000 patients with Behget’s disease in
Japan, and about 20% of them are complicated
with gastrointestinal lesions. The median age of
onset is typically 30-40 years.

5.3.3 Symptoms

Various gastrointestinal symptoms have been
observed, including abdominal pain, diarrhea,
nausea, and melena. Right lower abdominal pain
is common because the most commonly affected
lesion is located in the ileocecal region. In some
cases, intestinal perforation is the initial symp-
tom of intestinal Behget’s disease; thus, it is
important to suspect intestinal complications
when sudden and severe abdominal pain is recog-
nized in patients with Behcet’s disease.

5.3.4 Clinical Examinations

On endoscopy, a deep, punched-out ulcer in the
ileum is characteristic (Fig. 10.19) because the
most commonly affected part of the lesion is the
ileocecal lesion in intestinal Behcet’s disease.
Longitudinal ulcers or aphthae may also be
present anywhere from the esophagus to the
colon; however, the involvement of the esopha-
gus, stomach, and rectum is rare. CT and MRI
are useful for evaluating the affected lesions and
complications, including perforation. As in
other inflammatory bowel diseases, blood tests,
including CRP, are also useful to evaluate the
activity of this disease in some cases but are not
specific.
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Fig. 10.19 Colonoscopy for gastrointestinal Behget’s
disease. Punched-like ulcers are seen in the ileocecal
region

5.3.5 Treatment

In mild cases, 5-ASA agents are often used to
treat ulcerative colitis and Crohn’s disease.
Steroids and anti-TNF-a antibody agents are
used in severe cases. Immunomodulators may
also be used in corticosteroid-dependent patients.
The PDE4 inhibitor, apremilast, is covered by
Japanese insurance for the treatment of oral
ulcers caused by Behcet’s disease after an inade-
quate response to topical therapy.

5.3.6 Latest Findings

In the general population, HLA-BS51 positivity is
10-15%. In Behget’s disease, HLA-B51 positivity
is as high as 50-60% and is considered to be one
of the genetic factors that determine disease sus-
ceptibility. Therefore, HLA-B51 measurement is
sometimes used as an adjunct diagnosis in Behget’s
disease, although it is not covered by insurance.

5.4  Notes from Dentistry
Perspective
Ryosuke Abe

Inflammatory bowel disease (IBD) is a disease
that causes inflammation of the intestine due to
an abnormality in the immune system that causes
the immune cells to attack the intestinal cells and

is accompanied by symptoms such as chronic
diarrhea, bloody stools, and abdominal pain.

Dentists need to evaluate the general condi-
tion of patients with IBD. Patients with mild dis-
ease without symptoms such as bleeding, fever,
and diarrhea can be treated with normal dental
care. However, in patients with moderate to
severe disease, dental treatment may not be indi-
cated due to the various risks associated with
bleeding, fever, and anemia and should be dis-
cussed with the attending physician.

Although it is a prerequisite to choose a
complication-free period for dental treatment, it
is important for the dentist to understand the
patient’s general condition, blood tests, and
bleeding time before the surgical procedure such
as tooth extraction. This is because the patient
may have side effects such as hepatic, pulmonary,
and renal dysfunction, anemia, and bone marrow
suppression due to the administered drug.

Patients with IBD are often treated with
immunosuppressive drugs and corticosteroids,
and it is important to be aware of these factors in
order to provide regular oral care. In such cases,
it is also important to educate patients about oral
care, including daily brushing instruction and
cleaning of the oral mucosa, with in mind the
possibility of worsening dental infections, and
failure of healing after tooth extraction, as well as
drug therapy-related oral candidiasis and gingival
hypertrophy.

The use of anti-inflammatory drugs should be
based on their impact on the intestinal tract and
should avoid aspirin and other NSAIDs. The use
of acetaminophen, COX-2 selective inhibitors,
and proton pump inhibitors is  also
recommended.

Antimicrobial agents are given to patients
with dental infections, but some types of antimi-
crobial agents promote the growth of clostridium
and induce recurrence of symptoms and diarrhea.
After prescribing an antimicrobial, the patient’s
condition should be carefully monitored, and if
gastrointestinal symptoms are present, the
patient’s physician should be consulted.

There are also oral complications associated
with IBD. Pemphigus, viral diseases, and
Behcet’s disease are among the diseases that
cause stomatitis and oral mucosal ulcers, but the
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Fig. 10.20 Intraoral photograph of proliferative pyo-
genic stomatitis. Involvement of the upper and lower gin-
giva and buccal mucosa. (By courtesy of Dr. Toyonori
Suzuki, Azabu Kitami Triology Hospital)

possibility that some recurrent stomatitis may be
associated with IBD should be kept in mind.

Pyostomatitis vegetans is a mucosal lesion
characteristic of ulcerative colitis and was
described by McCarthy in 1949 [28]. It affects
the buccal gingiva, buccal mucosa, and oral
mucosa and is often associated with contact and
irritation pain (Fig. 10.20). The lesions are
characterized by the formation of numerous pap-
illary bumps with small abscesses on the oral
mucosa with erythematous changes and cobble-
stone appearance. Histologically, it forms micro-
abscesses with infiltration of numerous
inflammatory cells under the mucosal epithelium
[29]. Systemic administration of steroids has
been reported to be more effective than local
administration (Fig. 10.21).

Crohn’s disease is a disease of unknown eti-
ology that affects the entire gastrointestinal
tract from the oral cavity to the anus, with the
small and large intestines being the predomi-
nant sites. In the oral cavity, aphthous stomati-
tis and oral ulcers occur in about 20% of
patients, and oral symptoms may precede the
diagnosis for several years before it is con-
firmed. Oral symptoms are characterized by the
chronic appearance of the lips, buccal mucosa,
and tongue, which often appear when the pri-
mary disease worsens, and the oral cavity
improves when the symptoms improve. Local

Fig. 10.21 Intraoral photographs on day 7 after steroid
administration. Disappearance of the lesion is observed.
(By courtesy of Dr. Toyonori Suzuki, Azabu Kitami
Triology Hospital)

application of steroid ointment is effective in
treating oral lesions.

6 Gastrointestinal Polyposis
Toshimi Chiba
6.1 Concept

Gastrointestinal polyposis is a disease character-
ized by multiple polyps (usually >100) with a
similar histology in the gastrointestinal tract and
is classified according to hereditary status and
histological findings (Table 10.4).

This section describes familial colorectal ade-
nomatosis, which is relatively common, and
Peutz-Jeghers syndrome, Cronkhite-Canada syn-
drome, and Cowden’s disease, which are more
likely to be associated with symptoms in the oral
region.

6.2 Familial Adenomatous
Polyposis (FAP)
6.2.1 Disease Overview

Familial adenomatous polyposis (FAP) is a
disease that is inherited in an autosomal domi-
nant manner and is caused by mutations in the
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APC tumor suppressor gene that result in mul-
tiple adenomatous polyps in the colon. Patients
with FAP have a high incidence of colorectal
cancer.

6.2.2 Pathophysiology

FAP is characterized by the development of 100
or more adenomatous polyps in the colon. It most
commonly arises in patients with a family history
of FAP who carry a germline APC variant [32].
Neoplastic and nonneoplastic lesions are present
not only in the colon but also in the stomach,
duodenum, small intestine, and organs outside
the gastrointestinal tract.

6.2.3 Epidemiology

The frequency of FAP in the Japanese population
is estimated to be 1/174,000; thus, FAP repre-
sents <1% of all colorectal cancer patients in
Japan [32].

6.2.4 Classification

FAP is subdivided into a profuse phenotype and a
sparse phenotype. In addition, subtypes include
Gardner syndrome (associated with osteoma and
soft tissue tumors), Turcot syndrome (associated
with malignant tumors of the central nervous sys-
tem, such as medulloblastoma), and attenuated
FAP (characterized by <100 polyps).

6.2.5 Symptoms

Bloody stools from colorectal polyps or colorec-
tal cancer are frequently observed, and diarrhea,
abdominal pain, and anemia may be found.

6.2.6 Clinical Examination

Colonoscopy and barium enema may reveal mul-
tiple adenomatous polyps (Figs. 10.22 and
10.23), and upper gastrointestinal endoscopy
may show fundic gland polyps or duodenal papil-
lary tumors. The presence of congenital hypertro-
phy of the retinal pigment epithelium, osteoma of
the gnathic bone or cranial bone, dental anoma-
lies (e.g., impacted teeth, supernumerary teeth,
and odontoma), and soft tissue tumors should
also be confirmed.

Fig. 10.22 Colonoscopy finding of gastrointestinal pol-
yposis. Multiple colonic polyps are observed

Fig. 10.23 Barium enema finding of gastrointestinal pol-
yposis. Multiple small elevated lesions are seen in the
colon

6.2.7 Treatment
For FAP patients, prophylactic colorectal resec-
tion is performed, with total colectomy with ileal
pouch anal (anal canal) anastomosis (IA(C)A)
being the first choice.

6.2.8 Prognosis
The prognosis of FAP depends on the presence of
colorectal cancer and the accuracy of cancer sur-
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veillance; >60% of deaths are colorectal

cancer-related.

6.2.9 RecentFindings

1. MUTYH-associated polyposis: FAP caused
by MUTYH gene mutations, which are inher-
ited in an autosomal recessive pattern, is char-
acterized by a relatively small number of
colorectal polyps. Patients tend to be older at
disease onset (range, 45-56 years) compared
with patients with conventional FAP, and the
cumulative morbidity rate of colorectal cancer
in patients <70 years is reported to be about
80%.

2. Counseling: Genetic testing should be per-
formed in children with a family history of
FAP. For families with confirmed or suspected
gene abnormalities, screening by colonoscopy
isrequired beginning at age 10 years. Education
about the risk of hepatoblastoma, retinal dis-
ease, and desmoid tumors is also necessary.

6.3 Peutz-Jeghers Syndrome

6.3.1 Disease Overview

Peutz-Jeghers syndrome is an autosomal domi-
nant inherited disorder characterized by multiple
hamartomatous polyps in the gastrointestinal
tract and pigmentation of the lips, oral mucosa,
and fingers.

6.3.2 Pathophysiology

The STK11/LKB1 gene has been identified as a
causative gene in 70-80% of cases [33]. In addi-
tion, two of three following criteria must be ful-
filled for a diagnosis of Peutz-Jeghers syndrome:
characteristic ~mucocutaneous  pigmentation,
multiple hamartomatous polyps in the small
intestine, and a family history of the syndrome.

6.3.3 Epidemiology

The incidence of Peutz-Jeghers syndrome is 1 in
25,000-300,000; more than 600 cases have been
reported in Japan.

6.3.4 Symptoms
Intussusception and ileus caused by small intesti-
nal polyps are often observed, and bloody stools,

Fig. 10.24 Lips of a patient with Peutz-Jeghers syn-
drome. Pigmentation of the lips is observed

abdominal pain, and prolapse of polyps from the
anus may be seen. In addition, pigmentation of
the lips, oral mucosa, palms of the hand, and
soles of the feet beginning in childhood are char-
acteristic of this disease (Fig. 10.24).

6.3.5 Clinical Examination

Polyps range in size from a few millimeters to
>5 c¢m, and 64% are found in the small intestine;
therefore, gastrointestinal radiography and gas-
trointestinal endoscopy are the main diagnostic
methods. With the development of endoscopic
equipment, capsule endoscopy and enteroscopy
have been useful for diagnosis. Pathologically,
hamartomatous polyps are characterized by a
hyperplastic mucosal layer and tree-like prolif-
eration of the lamina muscularis mucosae.
Affected individuals frequently have colorectal
cancer, gastric cancer, and/or cancers of other
organs (e.g., breast cancer, gynecologic cancer,
and pancreatic cancer).

6.3.6 Treatment

Polypectomy is performed endoscopically for
large polyps. Surgical treatment is required for
intussusception and malignant tumors.

6.3.7 Prognosis

Adenoma presents in a hamartoma, which is
associated with a risk of adenocarcinoma.
Prognosis depends on the development of
adenocarcinoma.

6.3.8 Recent Findings
If there is a family history, the presence of pig-
mented spots and testicular or ovarian tumors



10 Digestive Diseases

193

should be checked beginning at birth due to the
high malignancy rate.

6.4 Cronkhite-Canada Syndrome
6.4.1 Disease Overview

Cronkhite-Canada syndrome (CCS) is a nonhe-
reditary disorder of unknown etiology with
gastrointestinal polyposis accompanied by ecto-
dermal abnormalities, such as skin pigmentation,
alopecia, and nail atrophy.

6.4.2 Pathophysiology

Symptoms of CCS include diarrhea, dysgeusia,
and nutritional deficiency due to protein leakage
from the gastrointestinal tract.

6.4.3 Epidemiology

The incidence of CCS is estimated to be
1/1,000,000. The disease develops in individuals
in their 50 s and 60 s and is more common in
males, and 70% of cases are reported from Japan.

6.4.4 Classification

The distribution of polyps varies from dense to
scattered, with dense polyps being more
common.

6.4.5 Symptoms
Frequent diarrhea is observed, and weight loss,
abdominal pain, dysgeusia, and anorexia are
seen. Alopecia, skin pigmentation, and nail atro-
phy are also common.

6.4.6 Clinical Examination
Hypoproteinemia, hypoalbuminemia, anemia,
and electrolyte abnormalities are observed.
Polyposis is found throughout the gastrointesti-
nal tract, albeit rarely in the esophagus. Polyps of
sessile to sub-pedunculated elevated lesions are
densely present, and inflammatory changes in the
intervening mucosa are observed. Pathologically,
the lesions are nonneoplastic and are character-
ized by cystically dilated glands, hyperplasia,
edema of the lamina propria, and inflammatory
cell infiltration.

6.4.7 Treatment

An elemental diet or parenteral nutrition is
administered to improve nutrition; if these strate-
gies are ineffective, short-term administration of
adrenocorticosteroids, 5-ASA (aminosalicylic
acid), and antiplasmin agents may be effective.

6.4.8 Prognosis

The polyps shrink with treatment, and the prog-
nosis is relatively good. Although the polyps
themselves are not neoplastic, CCS is associated
with a high risk of colorectal cancer or
adenoma.

6.4.9 Recent Findings

This disease has been reported to be less common
in the small intestine; however, advances in enter-
oscopy may lead to an increase in the reported
incidence of CCS in the small intestine.

6.5 Cowden’s Disease

6.5.1 Disease Overview

Cowden’s disease is an autosomal dominant
inherited disorder that presents with skin lesions
such as small papules on the face, papillary
changes in the oral mucosa, and keratotic papules
at the ends of the extremities. This disease is
characterized by the presence of hamartomatous
polyposis throughout the gastrointestinal tract,
including the esophagus, and is associated with
an increased risk of several types of malignant
tumors, including breast cancer and thyroid
cancer.

6.5.2 Pathophysiology

Cowden’s disease is caused by mutations in the
tumor suppressor gene PTEN (phosphatase and
tensin homolog deleted on chromosome 10)
(80%) and is present in association with various
malignancies, such as breast cancer and thyroid
cancer, in >30% of cases.

6.5.3 Epidemiology
Cowden’s disease is estimated to occur in
1/20,000 people.
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6.5.4 Symptoms

The most common lesions are (1) multiple pap-
ules on the face, (2) keratotic papules at the ends
of the extremities, (3) papillomas of the oral
mucosa, (4) polyposis of the gastrointestinal
tract, (5) hamartoma of multiple organs and vari-
ous neoplastic lesions, and (6) familial or genetic
development. Almost all patients present with
skin lesions, and subjective symptoms are often
observed depending on the development and pro-
gression of neoplastic lesions.

6.5.5 Clinical Examination

Multiple hamartomas occur throughout the gas-
trointestinal tract, and the disease is character-
ized by glycogenic acanthosis of the esophagus.
Gastric lesions are observed from the gastric
fundus to the pylorus, and in two-thirds of
cases, multiple lesions are present in the small
intestine, as well as many in the duodenum. In
the colon, small elevated lesions tend to be
observed in the descending colon, sigmoid
colon, and rectum.

Skin lesions have multiple papules several
millimeters in diameter, histologically presenting
as trichilemmoma, multiple papillomas with
small white elevations several millimeters in
diameter in the oral mucosa, and verrucous kera-
totic papules at the ends of extremities. In addi-
tion, fibromatosis and cystic fibroma of the breast
occur in 80% of female patients, and breast can-
cer is 2-5 times more common than in the gen-
eral population. The incidence of thyroid cancer
among patients with Cowden’s disease is 3—10%),
including follicular adenocarcinoma and papil-
lary adenocarcinoma. Benign goiter develops in
70% of patients. In addition, complications such
as ovarian cystoma, uterine myoma, renal cell
carcinoma, meningioma, and schwannoma have
been reported.

6.5.6 Treatment

While the polyps in individuals with Cowden’s
disease are not treatable, careful periodic exami-
nation for breast cancer and thyroid cancer should
be performed.

6.5.7 Prognosis

The prognosis of individuals with Cowden’s dis-
ease is influenced by the development of malig-
nant tumors.

6.5.8 Recent Findings

Not all cases with inactivating germ cell muta-
tions in the PTEN gene have a Cowden’s disease
phenotype; some have Bannayan-Riley-
Ruvalcaba syndrome or Proteus syndrome phe-
notypes and are collectively referred to as PTEN
hamartoma tumor syndrome.

6.6 Notes from Dentistry

Perspective
Seiji Nakamura

Patients with gastrointestinal polyposis should be
paid attention to the following possible oral
Ssymptoms.

6.6.1 Familial Adenomatosis

of the Colon

Familial adenomatous colorectal disease may be
associated with osteomas of the skull and jaw-
bone; dental abnormalities such as unerupted
teeth, supernumerary teeth, and odontomas; and
soft tissue tumors such as fibromas. Gardner’s
syndrome, a subtype of the disease, is also well
known, especially for the oral manifestations
described above.

6.6.2 Peutz-Jeghers Syndrome

In Peutz-Jeghers syndrome, there may be multi-
ple and punctate brown pigmentations on the lips
and oral mucosa.

6.6.3 Cronkhite-Canada Syndrome
Cronkhite-Canada syndrome is also character-
ized by hyperpigmentation, mainly on the fingers
with nail atrophy.

6.6.4 Cowden’s Disease
Cowden’s disease is characterized by the pres-
ence of papillomatosis of the oral mucosa and
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multiple small papules on the face and the distal
of extremities.

Oral symptoms may lead to the diagnosis of

polyposis of the gastrointestinal tract, and it is
important to diagnose and treat the disease early,
even though the frequency of canceration may
vary. Dental treatment should be actively pro-
vided for the aforementioned dental abnormali-

ties associated with familial adenomatous

polyposis.
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Takeshi Terashima, Nobuaki Yagi, Shinya Maejima,

and Hiroyuki Harada

1 Lung Cancer/Bone
Metastasis

Takeshi Terashima

1.1 Concept and Pathophysiology
Lung cancer is a malignant tumor arising from the
epithelial tissue from the bronchi to the alveoli.

1.2 Epidemiology

Smoking and passive smoking are known to be
reliable risk factors that increase the risk of devel-
oping lung cancer. In Japan, 112,000 people were
diagnosed with lung cancer in 2014. The number
of lung cancer-related deaths is the leading cause
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of death from malignancy, with approximately
74,000 death in 2017 in Japan.

1.3 Classification

The major histologic types are adenocarcinoma,
squamous cell carcinoma, neuroendocrine tumor,
and large cell carcinoma. Neuroendocrine tumors
include small cell carcinoma, large cell neuroen-
docrine carcinoma, and carcinoid tumor. The
diagnosis is made based on not only morphologi-
cal but also immunohistochemical characteristics
(immunostaining patterns).

1.4 Symptoms

1.4.1 Symptoms Caused by

the Primary Tumor

Common symptoms include cough, sputum,
wheezing, dyspnea, blood sputum, chest pain,
anorexia, and general malaise. In some cases, the
disease may be discovered by chance during a
physical examination without any subjective
symptoms.

1.4.2 Symptoms Caused by
Compression and Invasion
of Adjacent Neighboring Organ
1. Hoarse voice: Lung cancer invasion or medi-
astinal lymph node metastasis causes recurrent
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laryngeal nerve palsy, resulting in decreased
vocal cord movement and hoarseness.

2. Superior vena cava syndrome: Edema of the
face, neck, and upper limbs due to compression
of the superior vena cava caused by tumor or
lymph node metastasis.

3. Pancoast tumor: When a tumor in the apex
of the lung invades the brachial plexus, it
causes pain and dysesthesia from the shoulder
to the upper limbs. If the tumor invades the
cervical sympathetic nerves, it causes
Horner’s syndrome, which is characterized by
unilateral pupil constriction, eyelid ptosis,
enophthalmos, and hypohidrosis.

4. Pleuritis carcinomatosa: Exudative pleural
effusion and sometimes bloody pleural effu-
sion due to invasion or metastasis of cancer to
the pleura. It causes thoracic back pain, respi-
ratory failure, and dyspnea.

1.4.3 Symptoms Due to Distant
Metastasis

The most frequent organs metastasized from lung

cancer are the brain, bone, lung, liver, and adre-

nal gland, and symptoms of metastasis impair

quality of life (QOL) and acitivities of dailiy liv-

ing (ADL).

1. Brain metastasis: Lung cancer is the most
common primary organ for metastatic brain
tumors, accounting for more than 50%. It
presents with symptoms of cranial nerve and
intracranial hypertension. They include motor
and sensory disturbances, headache, nausea,
vomiting, convulsions, and disturbance of
consciousness.

2. Bone metastasis: Bone metastasis occurs in
30-40% of patients with advanced lung can-
cer. The vertebrae are the most common site
(42%), followed by the ribs (20%), pelvis
(18%), and femur (6%). The prognosis for
patients with bone metastases is approxi-
mately 8 months. Events that occur with the
progression of bone metastases are called
bone-related events. They include pathologi-
cal fractures, spinal cord compression, wors-
ening of bone lesions requiring radiation
therapy or surgical treatment, and hypercalce-
mia. Bone-related events impair the QOL and

ADL of cancer patients and affect their prog-
nosis. The main symptom of bone metastasis
is pain, and spinal cord compression caused
by spinal metastasis can lead to hypoesthesia
and muscle weakness. Simple X-ray
(Fig. 11.1a), CT, and MRI (Fig. 11.1b) are
useful for local diagnosis, while bone scintig-
raphy (Fig. 11.1c) and positron emission
tomography (PET)/CT (Fig. 11.1d) are useful
for systemic evaluation.

Radiotherapy is effective in relieving pain.
Zoledronic acid, a bisphosphonate, and deno-
sumab, an anti-receptor activator of NF-kB
ligand (RANKL) antibody, are recommended to
reduce the incidence of bone-related events. The
most important adverse events associated with
bisphosphonates and denosumab are osteonecro-
sis of the jaw and renal dysfunction. Denosumab
may cause hypocalcemia, and it is recommended
that calcium and vitamin D be supplemented and
that serum calcium levels be measured regularly.

Clinical Examination
and Diagnosis

1.5

When a tumor is suspected by chest X-ray
(Fig. 11.2a), a chest CT scan (Fig. 11.2b) is use-
ful to differentiate the tumor from other diseases
and to determine the location, character, and
range of the shadow.

For definitive diagnosis, pathological exami-
nation of specimens obtained by sputum, bron-
choscopy, CT-guided lung biopsy, lymph node
biopsy, pleurodesis, and thoracoscopic lung
biopsy is performed.

The clinical stage is determined based on the
TNM classification, where T indicates tumor:
size and invasion of the primary tumor; N indi-
cates lymph node: lymph node metastasis; and M
indicates distant metastasis. For staging, contrast-
enhanced CT of the chest and abdomen, contrast-
enhanced MRI of the head, bone scintigraphy,
and PET are performed. The treatment strategy is
determined by histology, stage, and performance
status. Tumor markers are useful as diagnostic
aids and indicators of therapeutic efficacy. CEA
is used for adenocarcinoma, SCC, and CYFRA
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for squamous cell carcinoma, and pro-GRP and
NSE for small-cell lung cancer.

1.6 Treatment

1.6.1 Small-Cell Lung Cancer

Small-cell lung cancer is classified as limited dis-
ease (LD) and extensive disease (ED). LD is
when the lesion is confined to the unilateral tho-
rax, ipsilateral hilar lymph nodes, bilateral supra-
clavicular lymph nodes, or mediastinal lymph
nodes, while ED is when malignant pleural effu-
sion is present or when the lesion extends beyond
LD. In LD, chemotherapy and radical thoracic

radiotherapy  are  used  simultaneously.
Chemotherapy is the standard of care in ED.

1.6.2 Non-small Cell Lung Cancer

It includes adenocarcinoma and squamous cell
carcinoma. Surgery is recommended as standard
treatment for stage I, II, and IIIA tumors, in
which the primary tumor has not invaded sur-
rounding organs and lymph node metastasis is
limited to the ipsilateral hilum.

Postoperative chemotherapy may also be
used. Concurrent chemoradiotherapy is recom-
mended for stage III patients with mediastinal
lymph node metastasis. In recent years, mainte-
nance therapy with immune checkpoint inhibi-

Fig. 11.1 (a) Simple X-ray (frontal view) shows a wink-
ing owl sign (arrow) on the left side of the fourth lumbar
vertebra. (b) MRI T1-weighted image shows a hypoin-
tense mass in the fourth lumbar vertebra with involvement
of the vertebral arch (arrow). (¢) Bone scintigraphy shows

an increased uptake (arrow) in the fourth lumbar vertebra.
(d) PET/CT showed an increased uptake (arrow) in the
fourth lumbar vertebra in red color, extending to the verte-
bral arch
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Fig. 11.1 (continued)

i

Fig. 11.2 (a) Simple chest X-ray shows a mass lesion (arrow) in the peripheral right upper lung field. (b) Chest CT
shows a mass lesion (arrow) with irregular margins in the right upper lobe
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tors has been shown to be effective in patients
who responded to concurrent chemoradiotherapy.
Drug therapy is recommended for stage IV
patients with malignant pleural effusion or dis-
tant metastasis. In the past, chemotherapy with
cytotoxic drugs was the mainstay of treatment,
but molecular-targeted therapy is now recom-
mended for patients with positive driver gene
mutations such as EGFR mutation, ALK gene
translocation, ROS1 rearrangements, and BRAF
gene mutation. In addition, immune checkpoint
inhibitors are also used as immunotherapy.

1.7 Prognosis

The 5-year survival rates by clinical stage are
approximately 80% for stages I and II, 25% for
stage III, and 5% for stage IV.

1.8 Recent Findings

Personalized therapy using biomarkers is advanc-
ing. Biomarkers are laboratory findings that are
useful for predicting the effect of treatment and
selecting a treatment method. Cancer tissues and
plasma are used as specimens.

One is a driver gene, which is defined as one
whose mutations play a pivotal role in the develop-
ment and progression of cancer. In lung cancer,
EGFR gene mutation, K-ras, ALK gene transloca-
tion, MET amplification/overexpression, HER2
overexpression, ROS1 rearrangements, and BRAF
gene mutation are known. In the past, each of these
genes was tested individually, but multiplex
genetic testing, which allows simultaneous testing
of multiple genes, has become possible. In particu-
lar, cancer-related gene testing using next-genera-
tion sequencers is becoming possible.

The other is the emergence of immunotherapy.
Surgery, irradiation, and chemotherapy were the
mainstays of treatment in the past, but in recent
years, immunotherapy has been added to them.
Although cancer cells are originally recognized
as non-self by the immune system and elimi-
nated, the mechanism by which cancer cells
escape from the surveillance of the immune sys-
tem and proliferate and progress has been eluci-

dated. The major immunosuppressive factors are
PD-1, PD-L1, and CTLA-4, which are called
immune checkpoints. Immune checkpoint inhibi-
tors, such as anti-PD-1, anti-PD-L1, and anti-
CTLA-4 antibodies, have been introduced to
selectively inhibit these factors. The expression
rate of PD-L1 in cancer tissues and the tumor
mutation burden, which is an indicator of the
number of gene mutations in cancer tissues, are
expected to be biomarkers for predicting the
response of immune checkpoint inhibitors.

2 Gastric Cancer
Nobuaki Yagi

2.1 Concept

Gastric cancer is defined as a malignant tumor of
gastric mucosal epithelial origin. Gastric cancer
accounts for more than 90% of all gastric malig-
nancies and 15% of all cancers, and is the second
most common carcinoma in men and the fourth
most common in women (2017). It is classified
into early gastric cancer and advanced gastric
cancer according to the depth of the cancer lesion.
In Japan, about 130,000 people (90,000 men and
40,000 women) are affected and about 45,000
people (30,000 men and 15,000 women) die
annually. The age-adjusted mortality rate by sex
is decreasing in both sexes, and the age-adjusted
morbidity rate remains unchanged in males and
is decreasing in females [1].

2.2 Pathophysiology

Early gastric cancer is characterized by a cancer-
ous lesion localizing on the mucosa (m) or sub-
mucosa (sm), with or without lymph node
metastasis. Advanced gastric cancer is character-
ized by invasion of the muscularis propria (mp),
subserosa (ss), and serosa (se). The morphologi-
cal type of gastric cancer is shown in Fig. 11.3
[2]. Histologically, gastric cancer can be divided
into two types: differentiated gastric cancer with
gland duct formation and undifferentiated gastric
cancer with poor gland duct formation.
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Fig. 11.3 Macroscopic classification of gastric cancer. (Modified from [2])

Differentiated gastric cancer tends to occur in
atrophic gastric mucosa with intestinal metapla-
sia, and is more common in elderly patients asso-
ciated with Helicobacter pylori (H. pylori)
infection. On the other hand, undifferentiated
gastric cancer originates from the gastric mucosa
with less atrophic changes and is more common
in younger patients. H. pylori infection is consid-
ered to be a major cause of gastric cancer regard-
less of differentiated or undifferentiated type, and
eradication therapy for chronic gastritis was cov-
ered by insurance in 2013 as a first step toward
destruction of gastric cancer and is widely con-
ducted. In a study of post-endoscopic resection of
early gastric cancer, successful eradication was
reported to reduce the risk of gastric cancer by
about one-third.

23 Symptoms

Early stage gastric cancer without ulceration is
often asymptomatic, while cases with ulcer-
ation and advanced cancer often present with
symptoms such as epigastric pain, gastric dis-
comfort, heartburn, nausea, anorexia, and
weight loss. Anemia, hematemesis, and melena
caused by bleeding from these lesions may be
the trigger for detection. In addition, when

advanced gastric cancer occurs in the cardia or
pyloric region, patients often suffer from
obstruction. Metastasis of advanced gastric
cancer may cause enlargement of superficial
lymph nodes (especially in the left supracla-
vicular node, called Virchow’s node metasta-
sis), Douglas’ pouch metastasis, ovarian
metastasis (Krukenberg tumor), and carcino-
matous peritonitis.

24 Diagnosis

The presence of gastric cancer is diagnosed by
X-ray examination, endoscopy, and biopsy speci-
mens. Endoscopic images of early gastric cancer
(Figs. 11.4 and 11.5) and advanced gastric cancer
(Fig. 11.6) are shown. Next, endoscopic ultraso-
nography (EUS), computed tomography (CT),
magnetic resonance imaging (MRI), and positron
emission tomography (PET) are performed to
investigate the depth of the cancer, invasion to
organs adjacent to the stomach such as the pan-
creas, liver, and intestines, and metastasis to dis-
tant organs and lymph nodes in order to diagnose
the degree of cancer progression (stage), which is
important for determining the therapeutic strategy.
Tumor markers may also be useful in detecting
tumors and judgment of therapeutic effect.
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Fig. 11.4 Early gastric cancer 0-Ila (slightly elevated), size in 30 mm, greater curvature of the antrum. ® White light

observation. @ Chromoendoscopy with indigo carmine

Fig. 11.5 Early gastric cancer 0-Ilc (slightly depressed),
size in 45 mm, greater curvature of posterior wall in the
lower body. (a) White light observation: A reddish depres-
sion was observed in the lower body. A biopsy specimen
revealed carcinoma of the posterior wall (white arrow).

25 Prevention and Screening

In a gastric cancer epidemiological study target-
ing Japanese people, smoking cessation, moder-
ate alcohol consumption, well-balanced diet,
physical activity, proper body shape, and preven-
tion of infection are effective in preventing can-
cer in general. The most common causes of

(b) Magnified BLI observation. The reddish depression on
the greater curvature of the posterior wall in the lower
body shows irregular micro surface pattern and irregular
micro vascular pattern with demarcation line

gastric cancer are H. pylori infection and smok-
ing. In addition, high-salt foods have also been
reported to raise the risk of developing gastric
cancer [3].

The purpose of cancer screening is to reduce
deaths from cancer by early detection and appro-
priate treatment. In Japan, screening methods are
defined in the “Guidelines for Priority Health
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Fig. 11.6 Advanced gastric cancer type 1, type 2, and
type 3, surgical cases. (a) White light observation. Type 1
of the posterior wall of the antrum (Protruded type). (b)
White light observation. Type 2 of the lesser curvature in

Education and Cancer Screening for Cancer
Prevention (partially revised in 2016)” of the
Ministry of Health, Labour and Welfare. The
most effective screening methods for gastric can-
cer are “gastric X-ray examination” or ‘“gastric
endoscopy” in addition to “interview” for both
men and women aged 50 years or older. The
examinations should be carried out once every
2 years, but if there are symptoms of concern in
between, it is important to visit a medical institu-
tion without waiting for the next screening [4].

the antrum (Ulcered carcinomas with sharp and raised
margins type). (¢) White light observation. Type 3 of the
greater curvature in the antrum (Ulcered carcinomas with-
out define limits type)

2.6 Treatment
The treatment method is determined by discuss-
ing with the patients and their family based on
the clinical stage of the cancer and the patient’s
general condition. Table 11.1 shows the clinical
stage classification [2]. Treatment methods for
gastric cancer include endoscopic therapy, sur-
gery, and drug therapy.

Endoscopic resection is recommended for
early-stage gastric cancer that is presumed to be
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Table 11 Clinical stage classification

MO Ml

NO N@®# AnyN
T1 (M, SM)/T2 (MP) I A IVB
T3 (SS)/T4a (SE) IIB I

T4b (S1) IV A

Clinical classification (cTNM, cStage: comprehensive
diagnosis based on imaging, review laparoscopic or lapa-
rotomy findings)

(Reproduced with permission from [2])

free of lymph node metastasis. Endoscopic resec-
tion is performed by endoscopic mucosal resec-
tion (EMR) and endoscopic submucosal
dissection (ESD). Recently, absolute indications
for EMR/ESD have been defined as “ULO
intramucosal carcinoma (cTla) <2 cm in length
and differentiated carcinoma,” and absolute indi-
cations for ESD have been defined as “(1) ULO
cTla >2 cm in length and differentiated carci-
noma; (2) UL1 cTla <3 cm in length and differ-
entiated carcinoma; and (3) ULO cTla <2 cm in
length and undifferentiated carcinoma” [5].
Endoscopic resection is a minimally invasive and
low-risk treatment method for the elderly and
inoperable patients, and gastric cancer is a field
in which early detection and early treatment have
led to dramatic advances in treatment outcomes.

In advanced gastric cancer or the part of early
gastric cancer that can be surgically resected,
total  gastrectomy, pyloric  gastrectomy,
pylorus-preserving gastrectomy, and ventrolat-
eral gastrectomy are performed by laparotomy or
laparoscopy. In the surgery, part or all of the
lesion and the stomach are removed, and at the
same time, lymph node dissection around the
stomach and gastrointestinal reconstruction are
performed. The major complications of surgery
include dysraphia, pancreatic juice leakage, pul-
monary embolization, etc.

When distant metastasis or local progression
of gastric cancer makes curative resection diffi-
cult, anti-cancer drug therapy may be used. There
are two main types of drug therapy: chemother-
apy for advanced or recurrent gastric cancer that
is difficult to remove by surgery and adjuvant
chemotherapy for the prevention of recurrence.

Gastric cancer can be treated with cytotoxic anti-
cancer agents, molecular targeted agents, and
immune checkpoint inhibitors. Because of the
wide variety of side effects, patients should be
treated by specialists with informed consent.

3 Colorectal Cancer [6-9]
Shinya Maejima
3.1 Concept

The colon is a gastrointestinal tract that reabsorbs
water and electrolytes (minerals) and expels non-
digestible food and wastes, and consists of the
cecum, colon (ascending, transverse, descending,
and sigmoid), and rectum. Malignant tumors
occurring in the colon are called colorectal carci-
nomas, which are pathologically often highly dif-
ferentiated adenocarcinomas.

3.2 Pathophysiology

It is associated with genetic and environmental
factors. Many colorectal cancers develop from
benign adenomas that undergo malignant trans-
formation. Colorectal cancers are formed from
the multistep accumulation of many genetic
abnormalities, including activation of oncogenes
and inactivation of tumor suppressor genes and
mismatch repair genes. Inherited tumors include
the APC gene in familial adenomatous polyposis
and the mismatch repair gene in Lynch syndrome, !
which causes microsatellite instability due to the
accumulation of errors in repeated base sequences
during DNA replication. Environmental factors
such as diet, alcohol consumption, physical
inactivity, obesity, and smoking are also consid-
ered to be important.

"Hereditary diseases that cause various malignant tumors
such as colorectal cancer, uterine cancer, ovarian cancer,
gastric cancer, renal pelvis and ureteral cancer, and brain
tumor at a young age.
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3.3 Epidemiology

The number of colorectal cancers in Japan con-
tinues to increase due to the aging of the popula-
tion and changes in dietary habits. In terms of the
number of cancer cases by site (2014), colorectal
cancer is the third most common cancer in men
after stomach and lung cancer, the second most
common cancer in women after breast cancer,
and the most common cancer in men and women
combined. In terms of the number of cancer
deaths (2017), it ranks first in women, third in
men, and second in the total number of men and
women after lung cancer.

34 Categories

In Japan, the colorectal cancer treatment rules are
used [6]. Gross morphological classification is
from type O to type 5 (Fig. 11.7, type 5 is unclas-
sifiable). The superficial type (type 0), in which
the depth of cancer invasion into the colon wall
(depth) is limited to the mucosa and submucosa,
is further divided into elevated and superficial
types. Early-stage cancers are those whose depth
is limited to the mucosa or submucosa, regardless
of the presence or absence of lymph node metas-
tasis. In advanced cancer, the ulcer-localized type
(type 2) is common. The spread of cancer (degree

Type 0 (superficial type)

Type | (protruded type)

(pedunculated type) i /s

Il a (superficial
elevated type)

Isp .
(semipedunculated type) —

II'b (superficial flat type)

Is
(sessile type) _‘_ T

Ilc

(superficial depressed type)

Type Il (superficial type)

of progression) is expressed by stage (staging)
classification. The stage is determined by the
depth of the colon wall and the presence or
absence of lymph node metastasis or distant
metastasis to other organs such as the liver or
peritoneum. Accurate prediction of the stage
before treatment is very important in determining
the treatment strategy. There are two types of
stage classification: the clinical stage, which is
predicted by various imaging diagnoses before
treatment, and the pathological stage, which is
predicted after therapeutic resection. The final
stage is the pathological stage, which determines
whether additional adjuvant therapy is required.

3.5 Symptoms

There are no specific symptoms, and they vary
according to the degree of cancer progression and
the affected site. In particular, early stage cancers
are often asymptomatic, regardless of the site. In
right-sided colorectal carcinoma, symptoms do
not appear until the disease progresses and wors-
ens, because the intestinal contents are fluid and
do not form a fecal mass. On the left side, transit
disturbances such as bloody stool and constipa-
tion are more likely to occur. Chronic subclinical
bleeding from the tumor may be detected during
the examination for anemia.

Type 1
(protruded type)

Type 2 (well-defined
ulcerative type)

Type 3
(ill-defined ulcerative type)

Type 4
(diffusely infiltrating type)

Fig. 11.7 Macroscopic classification of colorectal cancer [6]
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3.6 Clinical Examinations

3.6.1 Fecal Occult Blood Test

It is a screening test for the detection of colorec-
tal cancer and is performed by collecting a small
amount of stool during defecation. Early detec-
tion and treatment of colorectal cancer, as well as
detection and resection of adenomas, is expected
to reduce the incidence of colorectal cancer and
has been demonstrated to reduce the risk of death.

lla+ls

3.6.2 Colonoscopy

An endoscope is inserted through the anus and
observed from the inside. Although pretreatment
with an intestinal cleaning is required, pathologi-
cal diagnosis can be made not only by diagnosing
the presence of the lesion but also by biopsy
under direct vision. It is also excellent for qualita-
tive diagnosis, such as the depth of the lesion, and
the possibility of endoscopic treatment can be
examined (Fig. 11.8).

Small type 2 colorectal cancer

Type 2 colorectal cancer
occupying 1/3 of the septa cavity

Type 2 colorectal cancer with stenosis
of the duct cavity (Isp is also seen in the
lower right)

Fig. 11.8 Endoscopic observation of colorectal cancer
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3.6.3 Enterography

Contrast medium and air are injected through the
anus, and the deformation of the colon is radio-
graphed. With the development of endoscopy, the
number of procedures is decreasing. The entire
image and position of the colon can be confirmed
(Fig. 11.9).

3.6.4 CT, MRI, PET Scan

Localized diagnosis, distant metastasis to other
organs such as liver, and lymph node metastasis
can be searched.

3.6.5 Capsule Endoscopy, CT
Colonography

Capsule endoscopy and computed tomographic

colonography have been developed as new exam-

ination methods.

In capsule endoscopy, a swallowed capsule is
advanced to the anus by peristalsis, and the gas-
trointestinal tract is observed under physiological
conditions during transit. The advantage of cap-
sule endoscopy is that it is painless.

In addition, CT colonography, which is a vir-
tual endoscope reconstructed from CT images, is
said to have almost the same diagnostic ability as
colonoscopy.

3.6.6 Blood Test
Carcinoembryonic antigen (CEA) is measured as
a tumor marker. However, the positivity rate is

Fig. 11.9 Stenosis due to colorectal cancer (apple core
sign) at the transition of rectosigmoid colon

not high and increases in proportion to the stage
of the disease. It is recommended as an adjunct to
postoperative monitoring.

3.7 Treatment

The treatment includes endoscopic therapy, sur-
gical treatment, chemotherapy, and radiotherapy.
Based on the results of various examinations, the
degree of progression (stage classification) is first
determined, and then the treatment method is
selected.

Endoscopic treatment is indicated for intramu-
cosal carcinoma or mildly invasive carcinoma of
the submucosa, which has little possibility of
lymph node metastasis (Fig. 11.10). Technological
advances have made it possible to remove lesions
larger than 2 cm by endoscopic submucosal dis-
section (ESD).

Fig. 11.10 (a) O-Ip, cancer in adenoma. (b) Resection
with endoscopic ligation. The photograph shows the
indwelling snare after resection
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Surgical treatment consists of intestinal resec-
tion and lymph node dissection of those lymph
nodes where the cancer may have spread. In prin-
ciple, resection of the cancer lesion is performed,
and even in stage IV patients with distant metas-
tases, if resection of the primary lesion is possi-
ble, resection of the primary lesion and metastases
should be considered.

Chemotherapy consists of postoperative adju-
vant therapy to prevent recurrence in patients
with resectable disease and systemic chemother-
apy to prolong life and alleviate symptoms in
patients with unresectable disease. In stage III,
oral anticancer agents are administered for about
6 months as adjuvant therapy. In stage IV, molec-
ular targeted agents are used according to the
presence or absence of RAS mutation, and the
patients are treated with other agents.

3.8 Prognosis

Colorectal cancer has a high curative ratio, and
more than 90% of patients can be cured if
detected early. The treatment of colorectal cancer
in advanced, unresectable patients has been
greatly improved by the development of various
drugs and therapies. The survival time has been
remarkably extended.

3.9 Recent Findings

Chemotherapy, in particular, has evolved in com-
plexity with the development of novel anticancer
agents, molecularly targeted therapies, and
immune checkpoint inhibitors. Genetic testing
has become inevitable not only for risk assess-
ment of hereditary tumors but also for treatment
decisions in chemotherapy using molecularly tar-
geted agents and immune checkpoint inhibitors
corresponding to the genetic mutations.

4 Perioperative Period
Hiroyuki Harada
4.1 Check the Stage of the Cancer

Malignant tumors are broadly classified into car-
cinomas (epithelial tumors), sarcomas (nonepi-
thelial tumors), and others (hematologic
neoplasm, myeloid tumors, malignant melanoma,
etc). Staging is based on (T) the size of the local
tumor, (N) the status of the involved lymph
nodes, and (M) the presence or absence of distant
metastases. Table 11.2 and Fig. 11.11 show the
TNM classification (Union for International
Cancer Control: UICC 8th edition, 2017) [10]
and stage classification of lip and oral cancer. The
TNM classification and the stage classification of

Table 11.2 TNM classification of oral cancer and oral
cavity cancer

T: Primary tumor

TX: Primary tumor cannot be assessed

TO: No evidence of primary tumor

Tis: Epithelial carcinoma

T1: Tumor with a maximum diameter of 2 cm or less
and a depth of 5 mm or less

T2: Tumors with a maximum diameter of 2 cm or less
and a depth of more than 5 mm, or tumors with a
maximum diameter of more than 2 cm but less than

4 cm and a depth of less than 10 mm

T3: Tumor with a maximum diameter greater than 2 cm
but less than 4 cm and a depth greater than 10 mm, or a
tumor with a maximum diameter greater than 4 cm and
a depth less than 10 mm

T4a (lip): Tumor penetrating the cortical bone of the
mandible, inferior alveolar nerve, floor of mouth, or
skin (of the muzzle or external nose)*

T4a (oral cavity): Tumors with a maximum diameter
greater than 4 cm and a depth greater than 10 mm, or
tumors that penetrate the bony cortex of the mandible
or maxilla or invade the maxillary sinus, or tumors that
invade the facial skin®

T4b (lip and oral cavity): Tumor invading the
masticatory muscle gap, pterygium, or skull base, or
tumor encircling the internal carotid artery
circumferentially

(continued)
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Table 11.2 (continued)

N: regional lymph node

NX: Unable to assess regional lymph node metastasis
NO: No regional lymph node metastasis

N1: Ipsilateral solitary lymph node metastasis with a
maximum diameter of less than 3 cm and no extranodal
invasion

N2: Transition described below:

N2a: Single ipsilateral lymph node metastasis with a
maximum diameter greater than 3 cm but less than

6 cm and no extranodal invasion

N2b: Multiple ipsilateral lymph node metastases with a
maximum diameter of 6 cm or less and no extranodal
invasion

N2c: Bilateral or contralateral lymph node metastases
with a maximum diameter of 6 cm or less and no
extranodal invasion

N3a: Lymph node metastasis with a maximum diameter
greater than 6 cm and no extranodal invasion

N3b: Single or multiple lymph node metastases with
clinical extranodal involvement®

M: Distant metastasis
MO: No distant metastasis
M1: With distant metastasis

(Reproduced with permission from [10])

2Cases in which the primary lesion is gingival and there is
superficial erosion of bone and alveolus only are not con-
sidered T4a

"It is classified as a clinical extranodal invasion if there is
skin involvement or soft tissue involvement with strong
adherence or union to underlying muscle or adjacent struc-
tures, or if there are clinical signs of nerve involvement.
The median lymph node is the ipsilateral lymph node

oral cancer are used to determine the treatment
strategy and to predict the prognosis.

4.2 Confirmation

of Treatment Plan

The treatment of malignant tumors can be broadly
divided into surgical therapy, radiation therapy,
and drug therapy. In advanced cases, multidisci-
plinary treatment is often performed by combin-
ing these methods.

4.3 Oral Environment

It is very important to maintain the oral environ-
ment during the perioperative period, not only for
the performance of surgery but also for the pre-
vention of postoperative complications.

During intubation for general anesthesia, pre-
operative oral treatment is necessary because
severe carious teeth and periodontitis can cause
tooth prolapse and fracture fragments to enter the
airway. Postoperative periodontal cleaning and
extraction of carious teeth and severe periodonti-
tis are important because the patient often suffers
from pneumonia and infection.

4.4 Radiation Therapy

Radiotherapy is classified into two types: intersti-
tial irradiation, in which a small radiation source
is inserted into the primary lesion (brachyther-
apy), and external irradiation. External irradia-
tion includes electron beams, X-rays, gamma
rays, proton beams, and heavy particle beams,
and is used depending on the primary site, the
condition of the patient, and the presence or
absence of concomitant chemotherapy.

Because mucositis and dermatitis occur fre-
quently as adverse events, management of these
conditions is necessary (Figs. 11.12 and 11.13).
For severe mucositis, patients should be advised to
limit intake of irritants and avoid mechanical clean-
ing with toothpaste or a hard toothbrush. Relatively
nonirritating gargles such as sodium azulene sulfo-
nate hydrate are recommended. Ointments contain-
ing antibacterial or anti-inflammatory agents are
effective against dermatitis. Other complications
include osteonecrosis, xerostomia due to salivary
gland damage, and radiation-induced cancer.

4.5 Drug Therapy

Drug therapy for cancer often includes cell-
killing anticancer agents, molecularly targeted
agents, and immunotherapy. The National Cancer
Institute (NCI)-Common Terminology Criteria
for Adverse Events (CTCAE) [11] is the standard
method for evaluating adverse events, which are
classified from grades 1 to 5, ranging from mild
to fatal. The most common adverse events are
gastrointestinal disorders, myelosuppression,
pulmonary toxicity, nephrotoxicity, hepatotoxic-
ity, cardiotoxicity, and mucositis. It is necessary
to evaluate and control these adverse events.
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NO N1

N2 N3 Ml

Tis 0

i I Il

T2 I I

T3 I I
T4a VA VA
T4b VB VB

Fig. 11.11 Chart for a disease stage

Fig. 11.12 A patient underwent 50 Gy of radiotherapy
after tongue cancer surgery. Mucositis with hemorrhage
was observed on the left cheek mucosa and tongue

4.6  Susceptibility to Infection

Patients with underlying diseases such as diabe-
tes mellitus, liver cirrhosis, renal failure,
malnutrition, malignancy, and hypogammaglob-
ulinemia, and patients taking steroids, anticancer
drugs, and immunosuppressive drugs are at high
risk of infection, and care should be taken to
avoid postoperative infection. Systemic findings

Fig. 11.13 A patient underwent external beam radiation
therapy of 50 Gy to the neck (with cetuximab). Severe
erythema and hemorrhage were observed in the right side
of the neck

include fever, leukocyte count and fraction, CRP,
procalcitonin, and other results of blood test.
Local findings include inflammatory symptoms
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Fig. 11.14 Neck dissection. A continuous suction drain
should be placed before the wound is closed

such as redness and swelling, and drainage
volume and characteristics. (Fig. 11.14).
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1 Diabetes Mellitus
Kazutaka Aoki

1.1 An Overview of Diabetes
Mellitus

Diabetes mellitus is a metabolic disease charac-
terized by chronic hyperglycemia secondary to
insufficient insulin action [1]. Complications of
diabetes are associated with persistent chronic
hyperglycemia.
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1.2 Hormones Associated
with Regulation of Blood
Glucose Levels

1.2.1 Insulin

Insulin, an important hormone secreted by the
B-cells of the pancreatic islets of Langerhans
lowers blood glucose levels. Hormones include
basic secretion and additional secretion that is
stimulated following food intake.

1.2.2 Glucagon

Glucagon secreted by the a-cells of the pancre-
atic islets of Langerhans increases blood glucose
levels.
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1.2.3 Incretins

Glucagon-like peptide-1 (GLP-1) is secreted by
the L cells in the lower part of the small intes-
tine, and glucose-dependent insulinotropic poly-
peptide (GIP) by K cells in the upper part of the
small intestine. GLP-1 promotes insulin secre-
tion in a glucose-dependent manner and inhibits
glucagon secretion, whereas GIP promotes insu-
lin secretion in a glucose-dependent manner.

1.3 Epidemiology

According to the National Health and Nutrition
Survey performed by the Ministry of Health,
Labour and Welfare in 2016, the number of
individuals with “strongly suspected diabetes
mellitus” and those in whom “the possibility of
diabetes mellitus cannot be denied” is estimated
to be approximately ten million each; therefore,
this disease is known to affect a significantly
large number of patients.

1.4 Classification

1.4.1 Etiological Classification

(Table 12.1) [2, 3]

1. Type 1 diabetes mellitus: Type 1 diabetes mel-
litus is common in young individuals and is
characterized by an absolute insulin defi-
ciency, which necessitates insulin injections.
This condition is classified into an autoim-
mune type, in which patients show positive
islet-cell autoantibodies (the anti-glutamic
acid decarboxylase [GAD] antibody and anti-
insulinoma-associated protein-2 [[A-2] anti-
body, among others) and an idiopathic type.
Based on the mode of onset, it may be classi-
fied into acute onset, fulminant, and slowly
progressive disease.

2. Type 2 diabetes mellitus: Type 2 diabetes mel-
litus, the most common type of diabetes, is
characterized by decreased insulin secretion
or insulin resistance, with a consequent
decrease in insulin action. It is more com-
monly observed in patients aged >40 years,
although the incidence of type 2 diabetes mel-
litus is increasing in young patients in recent

times. Patients with obesity or a family his-

tory of diabetes mellitus are predisposed to

this metabolic disorder.

3. Diabetes associated with other specific mech-
anisms or diseases is categorized into the fol-
lowing groups:

(a) Diabetes mellitus with identified genetic
abnormalities: For example, maturity-
onset diabetes of the young (MODY) and
mitochondrial genetic abnormalities.
Certain types of diabetes are associated
with other disorders and conditions: for
example, blood glucose levels tend to
increase with administration of glucocor-
ticoids. Endocrine disorders such as
Cushing’s syndrome and acromegaly are
known to cause diabetes.

4. Gestational diabetes: This condition refers to
abnormalities in glucose metabolism that are
first detected or develop during pregnancy and
do not lead to well-established diabetes mel-

(b)

Table 12.1 Etiological classification of diabetes mellitus
and glucose metabolism disorders [2]

I. Type 1 (Destruction of pancreatic (3-cells, usually
leading to absolute insulin deficiency)
A. Autoimmune
B. Idiopathic
II. Type 2 (Ranging from predominantly insulin
secretory defect, to predominantly insulin resistance
with varying degrees of insulin secretory defect)
III. Due to other specific mechanisms or diseases
A. Those in which specific mutations have been
identified as a cause of genetic susceptibility
(1) Genetic abnormalities of pancreatic f-cell
function
(2) Genetic abnormalities in the mechanism of
transfer of insulin action
B. Those associated with other diseases and
conditions
(1) Diseases of exocrine pancreas
(2) Endocrine diseases
(3) Liver disease
(4) Drug- or chemical-induced
(5) Infection
(6) Rare forms of immune-mediated diabetes
(7) Various genetic syndromes often associated
with diabetes
IV. Gestational diabetes mellitus

The occurrence of diabetes-specific complications has not
been confirmed in some of these conditions. Those that
cannot at present be classified as any of the above called
unclassifiable
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litus. The diagnostic criteria for gestational
diabetes differ from those applicable for dia-
betes in non-pregnant women.

1.4.2 Pathophysiological
Classification
1. Insulin-dependent state: this refers to a state
of absolute insulin deficiency in which insulin
injections are essential.
2. Insulin-independent state: this refers to a state
of relative insulin deficiency.

1.5 Symptoms

Mild elevation in blood glucose levels is
accompanied by few subjective symptoms;
however, significant hyperglycemia manifests
with thirst, polyuria, polyphagia, fatigue, and
weight loss.

1.6 Blood Tests

1. Plasma glucose levels: The normal fasting
blood glucose concentration is <110 mg/dL.

2. Hemoglobin Alc (HbAlc): HbAlc is an
important indicator of blood glucose control
over 1-2 months prior to blood sampling. The
Guidebook for Diabetes Treatment published
by the Japan Diabetes Society recommends a
normal value of 4.6-6.2%; however, HbAlc
around 6.2% may be associated with mixed
normal, borderline, and diabetic types of glu-
cose tolerance [4].

3. Glycoalbumin represents the mean blood glu-
cose level measured over 2 weeks prior to
blood sampling; normal values range between
11% and 16% [4].

4. 1,5-anhydroglucitol reflects rapid changes in
glucose metabolism and is correlated with uri-
nary glucose excretion. The normal value is
>14.0 pg/mL [4].

5. The 75 g oral glucose tolerance test (75 g
OGTT): Patients visit the hospital in a fasting
state in the morning and are administered a
drink containing 75 g glucose (TRAILAN
G®), after which blood samples are drawn
continuously. Figure 12.1 shows the classifi-
cation and criteria [2, 5].

1.7 Diagnosis
“Diabetic type” is diagnosed based on fulfillment
of one or two of the following criteria:

1. Fasting plasma glucose level of >126 mg/dL, a
2-h level of >200 mg/dL on the 75 g OGTT, or
arandom plasma glucose level of >200 mg/dL.

2. HbAlc > 6.5%.

Definitive diagnosis of diabetes mellitus is
established after the diabetic type is reconfirmed
by tests performed on different days; however, at
least one of the tests must meet the diagnosis of
blood glucose levels. The patient is diagnosed
with diabetes mellitus if both the blood glucose
and HbAlc levels measured on the same day
indicate diabetic type.

Before loading m:ai:.mmgnfm ne i after e
glucose loading
=126 mg/dL =200 mg/dL Diabetic type
“n?:;::: I;;es::a) Neither diabetic type nor normal type Borderline type
<110 mg/dL and < 140 mg/dL Normal type*?

Fig. 12.1 Categories of state of glycemia as indicated by fasting blood glucose levels and 75 g OGTT with reference

value. (Excerpted with slight modification from [2, 5])
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1.8 Complications

Complications of diabetes include acute compli-
cations secondary to severe deficiency of insulin
action and chronic complications associated with
persistent hyperglycemia.

1.8.1
1.

Acute Complications

Hyperosmolar hyperglycemic state: This
complication is commonly caused by extreme
dehydration in elderly patients with type 2
diabetes.

Diabetic ketoacidosis: This is a serious meta-
bolic disorder associated with severe defi-
ciency of insulin action, which results in the
accumulation of ketone bodies and metabolic
acidosis, which often occur in patients with
type 1 diabetes.

1.8.2 Chronic Complications

1.

Microangiopathy: Microangiopathy, a spe-
cific complication of diabetes mellitus, repre-
sents the following three complications:

(a) Diabetic retinopathy: This condition
causes retinal hemorrhages, retinal white
spots, and edema. Progressive retinopa-
thy results in maculopathy, vitreous hem-
orrhage, and retinal detachment, which
may lead to blindness. This condition is
classified into the following three stages:
(a) simple retinopathy; (b) pre-
proliferative retinopathy; (c) proliferative
retinopathy. Laser photocoagulation or
surgery of the vitreous body is used to
treat advanced retinopathy.

(b) Diabetic nephropathy: Based on the 2014
classification, diabetic nephropathy is
categorized into the following five stages.
Stage 1 (pre-nephropathy); stage 2 (incip-
ient nephropathy) with microalbumin-
uria; stage 3 (overt nephropathy) with
persistent proteinuria; stage 4 (kidney
failure); and stage 5 (dialysis therapy) [6].

(c) Diabetic neuropathy: This complication is
classified as polyneuropathy and mono-
neuropathy. Polyneuropathy is the most
common type characterized by sensory
nerve impairment in bilateral feet, which
commonly manifests with numbness, pain,
and dysesthesia in both lower extremities.

Progression of hyposensitivity may lead to
ulceration or gangrene of the feet.
Autonomic nervous system impairment is
associated with orthostatic hypotension,
gastrointestinal motility disorders, such as
diarrhea and constipation, neurogenic
bladder, and erectile dysfunction.

2. Macroangiopathy: Macroangiopathy repre-

sents the following three complications:

(a) Coronary artery disease: Patients with
diabetes are at a high risk for angina pec-
toris and myocardial infarction. Some
patients are asymptomatic.

(b) Cerebrovascular disease: Patients with
diabetes are also at a high risk of athero-
thrombotic cerebral infarction and show a
high incidence of lacunar infarction sec-
ondary to concomitant hypertension [7].

(c) Peripheral arterial disease (PAD): PAD is
defined as arteriosclerosis of the periph-
eral arteries of the lower extremities;
patients typically initially experience
coldness of the affected extremity, and
with intermittent claudication and lower
extremity ulcers in advanced stages.
Smoking, hypertension, and dyslipidemia
are known to predispose patients to PAD.

. Diabetic foot lesions such as ulcers and gan-

grene are likely to occur in patients with
neuropathy-induced hypoesthesia concomitant
with PAD, trauma, and infection. Appropriate
foot care can prevent diabetic foot and should
be recommended for high-risk patients.

. Periodontal disease: Periodontal pathogens such

as Porphyromonas gingivalis cause periodontal
infection and subsequent chronic inflammation
of periodontal tissues. Poor blood glucose con-
trol results in progressive periodontal disease;
conversely, progressive periodontal disease
worsens blood glucose control. Therefore, a
bidirectional association is observed between
periodontal disease and blood glucose control.

. Dementia: Compared with patients without

diabetes, those with diabetes show a higher
risk of Alzheimer’s disease and vascular
dementia; onset of dementia in patients with
diabetes is associated with worsening of gly-
cemic control [8].

. Cancer: Diabetes mellitus increases the risk of

colonic, liver, pancreatic, breast, endometrial,
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and bladder cancer [8]. A recent study that
used Mendelian randomization to determine
the risk of diabetes and cancer in the Japanese
population did not provide strong evidence to
support this association [9]. Insulin resistance
and associated hyperinsulinemia, rather than
diabetes mellitus itself, may be implicated in
the increased risk of cancer.

1.9 Treatment
1.9.1 Objective
Antidiabetic therapy is aimed at prevention and
progression of complications, maintenance of
patients’ quality of life as closely as possible to
that of healthy individuals, and ensuring life
expectancy similar to that of healthy individuals.
Optimal blood glucose control and management
of complications, such as hypertension and lipids
are important to achieve these goals.

HbAlc <7.0% is considered the target level to
optimize glycemic control and prevent complica-
tions (Fig. 12.2) [10]. Figure 12.3 shows details

regarding glycemic control in elderly patients
with diabetes [11].

1.9.2 Actual Treatment
Diet, exercise, and medication represent the cor-
nerstones of diabetic care.

1. Dietary therapy: Energy intake is calculated
using the following formula: objective body
weight x physical activity [12]. In patients
aged <65 years, the objective body weight is
calculated as (height [m])*> x 22. In patients
aged >65 years, objective body weight is cal-
culated as (height [m])> x 22-25. Physical
activity is considered as 25-30 kcal/kg objec-
tive body weight for light work, 30-35 kcal/kg
objective body weight for normal work, and
>35 kcal/kg objective body weight for heavy
work. A food exchange list [13] is a user-
friendly guide and forms an important element
of actual dietary guidance. The amount of
food-derived energy is set at 80 kcal/unit and
is described based on the unit (e.g., 1
unit = 50 g of boiled rice). Patients with hyper-

Target when aiming for
normal glycemia *'

Control target values ** |

Target when
intensification of therapy
considered difficult **

Target when aiming
to prevent complication *2

Control targets are established individually, in consideration of age, duration of disease, organ damage,

risk of hypoglycemia, patient support, etc.

#1 In case, targets can be attained by appropriate dietary or exercise therapy, alone or by
pharmacotherapy without the occurrence of side effects such as hypoglycemia.

%2 From the perspective of preventing complications, HbA1c target value is set below 7%. A fasting
plasma glucose level <130 mg/dL and a 2-hour postprandial plasma glucose level < 180 mg/dL were
used as an approximate estimate for the corresponding plasma glucose levels.

#*3 Target in cases where intensification of treatment is considered difficult due to side effects such as

hypoglycemia or for other reasons.

#4 All target values are for adults, not including pregnant women.

Fig. 12.2 Glycemic control targets. (Reproduced from [10])



218 K. Aoki et al.

1. Intact cognitive fusdtion 1. Nild cogeitive impairment 1. Moderate or $evere demeniia
Paient D 1o mild dementia or
backgroend’ 2. o impairssent of ADL of 2. Impairmentis) of basic ADL
health status 2. Impaiment|s) af or
instrumestal ADL, na 1. Presence of multiple
impairmeni of basic ADL comarbidities or functiosel
impaimests
<7.0% <8.0%

The glycemic target is to be determined for each patient by taking into account his/her age, duration of
diabetes, risk for hypoglycemia, and any support available to the patient, as well as the patient’s cognitive
function, basic/instrumental ADL, and comarbidities/functional impairments. It should be noted that the
potential risk of hypoglycemia increases with age in each patient.

ADL activities of daily living: Nore 1 Refer to the Japan Geriatrics Society website [http:/www.jpn-geriat-
socorjp/ioolfindex.hitml], for the evaluation of the cognitive function, basic ADL (2.g. self-care abilities
such as dressing, transferring, bathing, and toileting), and instrumental ADL (e.g. abilities 1o maintain an
independent household such as shopping, meal preparation, taking medication, and handling finances,).
In end-of-life care, priority is to be given to preventing significant hypenghlycemia and subsequent
dehydration and acute complications throwgh appropriate therapeutic measures; Note 2 As in other age
groups, the glycemic target is set at <7.0% in the elderly for preventing diabetic complications. However,
this could be set at <6.0% for those thought likely to achieve glycemic control through diet and exercise
therapy alone or those likely to achieve glycemic control with drug therapy without adverse reactions, or
8.0% for those in whom intensifying therapy may prove difficult. In either case, no lower limit is specified
for the glycemic target. A glycemic target of <8.5% may be allowed in patients thought to be in category
1 and therefore at risk of developing adverse reactions to multi-drug combination therapy or in those
with serious comorbidities or poor social suppaort; Nofe 3 In patients in whom priority should be given to
preventing the onset/progression of diabetic complications due to their duration of disease, the glycemic
target of its lower limit may be set for each elderly patient with appropriate measures 1o prevent severe
hypoglycemia. Current treatments are to be continued in those less than 65 years of age despite their
HbAlc values falling below their glycemic target or lower limit while on therapy, but attention should be
paid to potential severe hypoglycemia Glinides may be classified as drugs unlikely to be associated with
severe hypoglycemia, depending on the type and amount of glinide wsed in a particular patient relative
to the patient’s glucose level.

Fig. 12.3 Glycemic targets (HbAlc values) for elderly patients with diabetes. (Reproduced from [11])
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tension are recommended to consume <6 g of
salt/day. A protein-restricted diet is required in
patients with progressive nephropathy.

2. Exercise therapy: Exercise increases utilization of
glucose and fatty acids and lowers blood glucose
levels and improves insulin sensitivity. Exercise
does not consume significant amounts of energy;
therefore, increased exercise cannot utilize the
extra energy associated with overeating.

3. Pharmacotherapy: This therapeutic strategy
includes the administration of insulin secreta-
gogues, non-insulin secretagogues, and insulin.
(a) Insulin secretagogues

Sulfonylureas (SUs)

These drugs bind with SU receptors on
the pancreatic pB-cell membrane and
promote insulin secretion.

Glinides

These agents dissociate from SU recep-
tors within a short time; therefore, they
stimulate insulin secretion during the
early postprandial period and thereby
improve postprandial hyperglycemia.
Dipeptidyl ~ peptidase-4  (DPP-4)
inhibitors

GLP-1 and GIP are rapidly degraded by
DPP-4; therefore, inhibition of DPP-4
activity increases endogenous GLP-1
and GIP production, promotes insulin
secretion in a glucose-dependent man-
ner, and suppresses glucagon secretion.
GLP-1 receptor agonists

These agents bind to GLP-1 receptors
on pancreatic P-cells and stimulate
insulin secretion in a blood glucosede-
pendent manner. Reductions in food
intake and body weight are also
expected. Oral and subcutaneous for-
mulations are available for administra-
tion once or twice daily or once weekly.
Mixed injections of GLP-1 receptor
agonist and insulin are also available.
GIP and GLP-1 receptor agonist
Tirzepatide is a dual GIP and GLP-1
receptor agonist. Reduction in food
intake and body weight are also
expected.

Imeglimin

This novel orally administered drug
was introduced in 2021 and is shown

to have an effect on the mitochondria.
It promotes insulin secretion in a blood
glucose-dependent ~ manner  and
improves insulin resistance in the liver
and skeletal muscles.

(b) Non-Insulin secretagogues

Biguanides

These drugs suppress gluconeogenesis
in the liver, improve insulin sensitivity
in peripheral tissues, and inhibit glu-
cose absorption in the gastrointestinal
tract. They are contraindicated in
patients with severe renal impairment
and should be withdrawn prior to
administration of contrast agents.
Thiazolidinediones

These antidiabetic agents improve insu-
lin resistance in adipose tissue and skel-
etal muscles. However, water retention
is a known adverse effect of this drug.
Alpha-glucosidase inhibitors (a-Gls)
These agents inhibit a-glucosidase
activity and delay carbohydrate
absorption by inhibiting the degrada-
tion of disaccharides to monosaccha-
rides, which reduces postprandial
hyperglycemia and insulin secretion.
The most common adverse effects of
o — GIs include gastrointestinal symp-
toms such as abdominal distention,
flatus, constipation, and diarrhea.
Sodium-glucose  co-transporter 2
(SGLT?2) inhibitors

These drugs inhibit glucose reabsorp-
tion by SGLT?2 in the renal tubules and
promote urinary excretion of glucose,
thereby reducing hyperglycemia. The
weight loss associated with these
drugs is a benefit in patients with obe-
sity. Some of the SGLT2 inhibitors are
used in patients with heart failure and
chronic kidney disease.

(c) Insulin therapy

Advances in genetic engineering have

led to the emergence of novel insulin
preparations. Furthermore, owing to the

availability  of

innovative  injection

equipment and widespread use of self-
monitoring blood glucose devices, insulin
therapy is easier to administer.
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1.10 Hypoglycemia

Hypoglycemia is a known adverse effect associated
with the use of SUs, glinides, or insulin; patients
should be instructed regarding prompt ingestion of
glucose or supplemental food in such cases.

1.11 Metabolic Syndrome

Metabolic syndrome is characterized by insulin
resistance. In Japan, patients who show accumula-
tion of visceral fat and meet >two of the following
criteria are diagnosed with metabolic syndrome:
impaired glucose tolerance, impaired lipid metab-
olism, and hypertension (Fig. 12.4) [14].

1.12 Notes from Dentistry
Perspective

Koichiro Ueki, Kunio Yoshizawa,
Tadashi Toyama

1.12.1 Precautions on Dental
Treatment
1. Removing psychological and painful stress
Hormones such as adrenocorticotropic
hormone, thyroid-stimulating hormone, and
catecholamines secreted by stress have hyper-
glycemic effects, so it is important to engage
in dental treatment to avoid psychological or
painful stress as much as possible [15]. In
addition, HbAlc level is generally empha-

sized as a major index of glycemic control
(see Fig. 12.2), because it reflects the average
blood glucose level over the past month or
two, hyperglycemia may occur with treatment
even if the HbAlc level is within the control
target. Therefore, it is advisable to refer to
fasting blood glucose and postprandial blood
glucose to judge the patient’s metabolic state
comprehensively during treatment.

. Be aware of periodontitis and other

infections

Diabetes mellitus treatment may signifi-
cantly reduce bleeding on probing (BOP) in
periodontal tissues and improve inflammation
of periodontitis. It is rated as a recommended
grade B for the CQ “Is diabetes treatment
effective in ameliorating periodontal disease?”
in Diabetes practice guidelines [16]. In addi-
tion, periodontitis is a risk factor for worsen-
ing glycemic control and progression of
diabetes mellitus by increasing insulin resis-
tance through inflammatory cytokines derived
from bacterial infection [17]. On the other
hand, it is known that periodontal disease
tends to be more severe in diabetic patients,
and the main reason is thought to be that mac-
rophage function and bacterial phagocytosis of
neutrophils, which are the infection defense
functions of the body, are decreased by hyper-
glycemia and ischemia, and the growth of
periodontal pathogens cannot be controlled
[17]. Therefore, thorough prevention and treat-
ment of periodontitis are indispensable in the
dental treatment of diabetic patients.

Fig. 12.4 Diagnostic
criteria of metabolic
syndrome in Japan.

Visceral fat accumulation
(Waist Male > 85¢m, Female >90cm)

(Modified from [14])

-+

> 2factors

[ Triglyceride >150 mg/dL and/or HDL cholesterol <40mg/dL |

| Systolic blood pressure >130 mmHg and/or diastolic blood pressure >85mmHg

| Fasting blood glucose level >110mg/dL |
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3. Sufficient attention should be paid to local
bleeding
Diabetic patients often suffer from compli-
cations of atherosclerotic diseases such as
stroke and angina pectoris, and many of them
take antiplatelet and anticoagulant drugs for
their treatment. If the risk of thrombosis associ-
ated with the discontinuation of these anti-
thrombotic agents is judged to be greater than
the risk of bleeding, it is advisable to perform
surgical treatment with careful attention to local
hemostasis while continuing the medication.
4. Treatment time setting
To prevent hypoglycemia associated with
skipping meals, consideration should be given
to the start time of the procedure. Outpatient
dental procedures should be scheduled to begin
around 1 h and 30 min after breakfast or lunch,
and patients should be able to eat at their usual
time before and after the procedure [15].
5. What to do in case of hypoglycemia
Hypoglycemia is a common emergency
during treatment of diabetes mellitus, espe-
cially in dental patients, who often suffer from
hypoglycemia due to poor food intake caused
by dental pain or restricted food intake after
oral surgery. Hypoglycemia may also be
caused by insulin injections or oral hypogly-
cemic agents in the management of diabetes
mellitus. If hypoglycemic symptoms such as
sweating, anxiety, palpitations, tremor, pallor,
and drowsiness are observed, blood glucose
should be measured and glucose should be
administered. When disturbance of conscious-
ness occurs, blood glucose monitoring is nec-
essary to differentiate from hyperglycemic
coma. If hypoglycemia occurs to the extent
that the level of consciousness is decreased,
even if the patient recovers temporarily with
emergency treatment, there is a high possibil-
ity that the hypoglycemia will recur or pro-
long. If oral intake is possible, glucose (10 g)
should be given. Sucrose requires at least
double that amount (20 g), and other sugars
delay the onset of effects. If oral intake is not
possible or in an emergency, administer
20 mL of 50% glucose (40 mL of 20% glu-
cose) intravenously. Hypoglycemia induced

by sulfonylureas (SU) tends to be delayed,
and hypoglycemic symptoms may recur after
awakening. In addition, if the patient is taking
an o-glucosidase inhibitor, glucose should
always be chosen because sucrose delays the
increase in blood glucose [18].

1.12.2 On the Use of Local Anesthetics
and Epinephrine

A local anesthetic (lidocaine hydrochloride) con-
taining epinephrine, a vasoconstrictor, is fre-
quently used because of its high peripheral
vasoconstrictor and anesthetic effects, but the
stimulation of epinephrine is known to increase
blood glucose by predominantly inhibiting insu-
lin secretion [15]. Epinephrine-containing local
anesthetics (lidocaine hydrochloride), which
have high peripheral vasoconstrictor and anes-
thetic effects, can be used as usual in patients
who receive only diet therapy or whose blood
glucose is well controlled. However, if blood glu-
cose control is poor or there are complications in
the circulatory system or cerebrovascular dis-
ease, the use of 1-2 cartridges (1.8-3.6 mL)
should be limited depending on the severity of
the disease, or propitocaine hydrochloride con-
taining felypressin should be used instead of
lidocaine hydrochloride containing epinephrine.
However, felypressin-containing local anesthet-
ics are less vasoconstrictive and have a slightly
lower anesthetic effect. Therefore, in some situa-
tions, it may cause painful stress to the patient,
which may lead to adverse consequences such as
increased blood pressure and blood glucose.

1.12.3 Oral Complications

There have been many reports of clostridial
infection in the deep cervical region and severe
dental infections in diabetic patients after tooth
extraction. It should be noted that diabetic
patients are more likely to have more serious den-
tal infections than healthy people when their
immunity is weakened. For example, if odonto-
genic infection arising from an untreated stump
of tooth spreads to adjacent organs (Fig. 12.5), or
if sepsis occurs, it may be fatal. For this reason,
early treatment of dental infections in diabetic
patients is recommended.
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Fig. 12.5 (a-f) Dental infections are more likely to be
serious in diabetic patients than in normal subjects.
Therefore, patients should pay attention to adequate oral
cleaning and dental treatment of any oral infection foci
before they worsen. (a) CT scan: swelling with gas pro-
duction was observed from the lower orbit to the buccal
area. (b, ¢) Patient with type 1 diabetes mellitus: The
patient came to our hospital for cellulitis caused by peri-

odontitis in the right maxillary molar. The blood glucose
was in the 500 mg/dL range and CRP was 20.9 mg/dL.
Gas-producing Bacteroides was detected. (d, e) The
patient required antimicrobial therapy, incision and drain-
age, and tooth extraction. (f) Intraoral photograph (mirror
image): after removal of the causative tooth. Poor intra-
oral cleanliness and numerous remaining roots were
observed
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Fig. 12.5 (continued)

1.12.4 What to Do in a Situation Where
It Is Better to Extract a Tooth
Even with a High HbA1c

According to the training guidebook for medical
specialists of the Japanese Diabetes Association,
preoperative glycemic control goals include fast-
ing blood glucose <140 mg/dL, postprandial
blood glucose <200 mg/dL, negative urine ketone
bodies, and the amount of urinary glucose, but
there is no clear indicator for HbAlc. Because
high HbAlc levels are often associated with poor
fasting and postprandial glucose control, it is
advisable to improve glycemic control through
inpatient management, continuation or introduc-
tion of insulin therapy, and improvement of diet
and medication adherence before performing
tooth extraction. If surgical stress is expected to
be large, or if tooth extraction surgery under gen-
eral anesthesia is indicated, the patient should be
hospitalized 3—7 days before surgery to control
the blood glucose level adequately.

If the HbA Ic is high and there is a concern that
postponing a surgical procedure such as tooth
extraction will worsen the local condition and
affect the general condition, it should be performed
with adequate perioperative infection control and
close coordination to the attending physician.
Basically, the incidence of surgical site infection
(SS]) in diabetic patients with appropriately con-

trolled blood glucose, such as HbAlc (NGSP) less
than 7.0%, is similar to that in healthy subjects, so
there is no need to choose broad-spectrum antimi-
crobial therapy. However, because of the risk of
perioperative infection in diabetic patients with
poor glycemic control, more attention should be
paid to the prevention of perioperative wound
infection, such as administering antimicrobial
agents from the day before tooth extraction [19].

2 Dyslipidemia
Yasushi Ishigaki
2.1

General Statement of Lipid
Metabolism

Cholesterol and triglycerides (TG) are consid-
ered as the major lipids associated with dyslipid-
emia. Cholesterol is an essential component of
cell membranes and is also used to produce bile
acids, adrenocortical hormones, and sex hor-
mones. On the other hand, TG is a combination
of free fatty acids and glycerol, contributing to
energy storage.

In general, lipids are insoluble in water. Since
lipids cannot exist in the blood in their original
form, cholesterol and TG are encapsulated in phos-
pholipids and dissolved in the blood as the form of
lipoproteins. Lipoproteins are roughly classified
into five types according to the composition and
content of lipids as well as the type of apoprotein
(Fig. 12.6). Chylomicrons and VLDL, which have-
low specific gravity, contain a large proportion of
TG, while LDL and HDL, which have high specific
gravity, contain a large proportion of cholesterol.

There are three pathways in lipid metabolism:
the exogenous pathway, the endogenous path-
way, and the reverse cholesterol transport path-
way (Fig. 12.7). In the exogenous pathway,
dietary lipids are absorbed from the small intes-
tine, and flowing into the body circulation as
chylomicrons, are finally to be hydrolyzed by
lipoprotein lipase (LPL) before being taken up
by the liver. In the liver, TG and cholesterol are
synthesized independently of the lipids taken up
from the blood, and both are combined and
released into the blood as VLDL particle. VLDL
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Types of CM VLDL IDL LDL HDL
lipoproteins Chylomicron Very low density Intermediate Low density High density

lipoprotein density lipoprotein lipoprotein
lipoprotein

Role Transporting lipids | Released from the Intermediates Supply Draws excess
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Fig. 12.6 Types of lipoproteins
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Fig. 12.7 Lipoprotein metabolic pathway

is metabolized to IDL and LDL by LPL, and
supplies free fatty acids and cholesterol to
peripheral tissues. This is called the endogenous
pathway. The reverse cholesterol transport path-

way plays a role of HDL in collecting excess
cholesterol from peripheral tissues and returning
it to the liver or redistributing it to VLDL and
LDL.
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2.2 Diagnosis of Dyslipidemia

In clinical practice, three or four lipid parameters
are measured: total cholesterol (TC), TG, HDL
cholesterol (HDL-C), and LDL cholesterol
(LDL-C). Dyslipidemia is defined as hyper-LDL-
C (high cholesterol in the LDL fraction), hyper-
TG (high total TG of all lipoproteins combined),
hypo-HDL-C (low cholesterol in the HDL frac-
tion), and hyper-non-HDL-C (high total choles-
terol minus HDL-C). The reference values for
diagnosing abnormalities are LDL-C 140 mg/dL
or more, TG 150 mg/dL or more, HDL-C less
than 40 mg/dL, and non-HDL-C 170 mg/dL or
more (Table 12.2), and early morning fasting
blood sampling is recommended for diagnosis
[20].

2.3 Pathogenesis of Dyslipidemia
Dyslipidemia is often caused by overeating,
heavy alcohol consumption, lack of exercise, and
obesity, as in other lifestyle-related diseases.
Some kinds of dyslipidemias associated with
genetic abnormalities, referred to as primary dys-
lipidemias, show severe lipid abnormalities.
Familial hypercholesterolemia (FH) is one of the
most frequent and important genetic disorders of
lipid metabolism. It is characterized by (1) high
serum LDL-C (180 mg/dL or higher is suspi-
cious, 250 mg/dL or higher is strongly suspi-
cious), (2) xanthomas (e.g., Achilles tendon
thickening), and (3) a family history of FH or
coronary artery disease which developed in rela-
tively young age (exhibit an autosomal dominant
inheritance). Early intervention for FH is strongly
recommended because of the high risk of devel-
oping coronary artery disease at a young age. In
addition, family screening is also useful to find
FH. There are some secondary lipid disorders
associated with other diseases. Hypothyroidism

Table 12.2 Serum lipid diagnostic reference values

LDL cholesterol 140 mg/dL or more
Triglyceride More than 150 mg/dL
HDL cholesterol Less than 40 mg/dL
Non-HDL cholesterol 170 mg/dL or more

and nephrotic syndrome are the most common
disorders in which LDL-C is elevated. Diabetes
mellitus often causes an increase in TG levels.
Corticosteroid drugs may increase LDL-C and
TG.

24 Symptoms of Dyslipidemia

Most of patients with dyslipidemia are asymp-
tomatic. However, dyslipidemia is generally rec-
ognized as a risk factor for atherosclerotic
diseases such as coronary artery disease and cere-
bral infarction. In particular, hyper LDL-
cholesterolemia has a strong impact on
atherosclerosis, thereby, an important target for
treatment. Since hypertriglyceridemia (increase
in chylomicrons) is a risk factor for acute pancre-
atitis, drug therapy should be started as soon as
possible if the blood concentration exceeds
1000 mg/dL.

2.5 Management Goals

for Dyslipidemia

Even if serum lipid levels exceed the reference
values shown in Table 12.2, not all patients are
indicated for drug therapy. In accordance with
the Japan Atherosclerosis Society Guidelines for
Prevention of Atherosclerotic Cardiovascular
Diseases [20], each patient is stratified according
to their risk for establishing their LDL-C man-
agement target. At first, LDL-C management tar-
get for patients with the history of coronary artery
disease, determined as secondary prevention, is
established as less than 100 mg/dL, especially,
less than 70 mg/dL for those with FH, acute coro-
nary syndrome, or high-risk diabetes. For patients
with primary prevention, if the patient has diabe-
tes, chronic kidney disease, cerebrovascular dis-
ease, or peripheral arterial disease, LDL-C of less
than 120 mg/dL should be established as the tar-
get. In the absence of any of the aforementioned
concomitant diseases, the risk for predicting cor-
onary artery disease is classified into high, inter-
mediate, and low risk groups by calculating their
itemized risks (age, gender, smoking status,



226

K. Aoki et al.

blood pressure, HDL-C level, LDL-C level, pres-
ence of glucose intolerance, and presence of fam-
ily history of coronary artery disease) in
accordance with Japan Atherosclerosis Society
Guidelines. The LDL-C management target val-
ues are less than 120 mg/dL, 140 mg/dL, and
160 mg/dL, respectively. The management tar-
gets for TG and HDL-C are <150 mg/dL and
>40 mg/dL, respectively.

2.6 Treatment of Dyslipidemia

For all patients with dyslipidemia, lifestyle modi-
fication is required. It is recommended that total
dietary energy intake should be optimized. In
addition, it is also recommended that the mainte-
nance for range of both fat/energy ratio 20-25%,
and saturated fatty acids be 4.5—7%, restriction of
cholesterol intake below 200 mg/day, increase
for n-3 polyunsaturated fatty acids intake, and
restriction of alcohol intake below 25 g/day as
ethanol intake. Moreover, exercise therapy in
combination with aerobic exercise, such as fast
walking and swimming, and strength training is
also recommended.

If lipid management is insufficient after
3—6 months of lifestyle modification, drug ther-
apy should be considered. The most common
drugs are HMG-CoA reductase inhibitors
(statins), which act mainly by inhibiting choles-
terol synthesis in the liver and increasing LDL
uptake from the blood. They are the standard
drugs for the treatment of dyslipidemia because
of their strong LDL-C-lowering effect and many
clinical results in reducing atherosclerotic dis-
eases development. Muscle-related adverse
effects, such as myalgia, weakness, and CK ele-
vation, are characteristic, and in severe cases,
rhabdomyolysis may occur. Ezetimibe, which
inhibits cholesterol absorption from the small
intestine, is also used as an LDL-C lowering
agent. Recently, PCSKO9 inhibitors, which have a
very potent LDL-C-lowering effect, have been
used in some high-risk patients. Fibrates, which
inhibit TG synthesis in the liver and promote TG
degradation in the blood, are used in patients with
hypertriglyceridemia.

Because dyslipidemia is asymptomatic,
patients often do not participate in medical care
or discontinue treatment. Therefore, it is impor-
tant to raise awareness for importance of disease
treatment even if the serum lipid level is normal-
ized by medication.

2.7 Notes from Dentistry
Perspective

Takayoshi Sakai

2.7.1 Dyslipidemia and Oral Diseases

Dyslipidemia, also known as hyperlipidemia, is a
condition in which the amount of cholesterol,
neutral fat (triglycerides) and other lipids in the
blood is higher than a certain standard. An excess
of lipids in the blood tends to cause arteriosclero-
sis, which increases the risk of myocardial infarc-
tion and cerebrovascular disease. When patients
with hypertension, which exerts strong pressure
on blood vessels, develop dyslipidemia, their
blood vessel walls are more easily damaged,
increasing the risk of atherosclerosis. When insu-
lin is insufficient due to diabetes mellitus, it
becomes difficult for the body to utilize triglycer-
ides. The increase in triglycerides in the blood
tends to lead to dyslipidemia and the progression
of arteriosclerosis. There are few subjective
symptoms in patients themselves, and “sluggish
blood” is generally applied to the condition. If
the disease is discovered too late, it is not uncom-
mon for patients to suffer a sudden attack such as
a myocardial infarction. As a preventive measure,
it is important to pay attention to lifestyle habits
such as exercise and diet, and to take early action
without delay if “suspicion of dyslipidemia” is
pointed out in a medical checkup. It is clear that
damage to blood vessels and blood flow caused
by the progression of atherosclerosis can cause
damage to the entire body, including the oral cav-
ity. In this chapter, we will discuss the relation-
ship between dyslipidemia and oral diseases.

Dyslipidemia and arteriosclerosis
According to the Vital Statistics of the Ministry
of Health, Labour and Welfare in 2009, the lead-
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ing causes of death in Japan is malignant neo-
plasm (cancer), followed by cardiovascular
disease (excluding hypertension) and cerebrovas-
cular disease. Heart disease and cerebrovascular
disease together account for about 25% of all
deaths. This is comparable to the total number of
cancers, and approximately 310,000 Japanese die
annually from cardiac and cerebrovascular dis-
eases. It goes without saying that atherosclerosis
is a major trigger of these cardiac and cerebrovas-
cular diseases [21].

Atherosclerosis is a condition in which choles-
terol is deposited on the arterial wall and blood
vessels become stiffened due to tissue degenera-
tion and loss of elasticity. When inflammatory
cells accumulate in the area, an atherosclerotic
mass (atherosclerotic plaque) is formed [22].
Plaque formation in coronary arteries reduces the
supply of oxygen and nutrients to the myocardium
by narrowing the vessel lumen, leading to angina
pectoris with chest pain and feeling of thoracic
compression as the main symptoms. Furthermore,
thrombus formation due to plaque disruption can
completely block blood flow, resulting in severe
acute infarction. This phenomenon is called myo-
cardial infarction in coronary arteries and cerebral
infarction in cerebral vessels, and occurs not only
locally in coronary arteries and cerebral arteries
but also in distant organs through blood circulation
by exfoliation of thrombi formed in other arteries
throughout the body.

Age, gender, total cholesterol, LDL choles-
terol, systolic blood pressure, and smoking have
been identified as risk factors for the development
of coronary artery disease. In addition to these
classical risk factors, dyslipidemia, diabetes mel-
litus, and obesity have now been shown to be risk
factors, and recently, high-sensitivity C-reactive
protein (CRP) levels have been shown to be pre-
dictive of coronary artery disease [23]. It has been
reported that high-sensitivity C-reactive protein
(CRP) is elevated in the peripheral blood of
patients with periodontal disease and is decreased
by periodontal treatment [24], suggesting that an
increased systemic inflammatory response due to
periodontal disease is involved in the develop-
ment and progression of vascular disorders.

Relationship between periodontal disease
and arteriosclerotic disease

C-reactive protein (CRP), a serum inflammatory
marker, is useful not only as a marker of systemic
inflammation but also as a risk marker for athero-
sclerosis and coronary artery disease.
Atherosclerosis is characterized by thickening of
the vascular endothelium, formation of athero-
sclerotic plaques covered with a thin fibrous film,
and inflammatory infiltration. Risk markers for
atherosclerotic disease include serum inflamma-
tory markers hg.

Periodontal disease is a chronic inflammatory
disease with destruction of periodontal tissues
caused by infection of periodontal pockets by peri-
odontopathogenic bacteria, P. gingivalis (invasion
of vascular endothelial cells). Because periodonto-
pathogenic bacteria are detected in atherosclerotic
lesions, and because the pathogenesis of athero-
sclerotic disease cannot be explained by classical
risk factors such as hypertension, dyslipidemia,
and diabetes mellitus alone, the possibility of an
association with periodontal disease has been sug-
gested. It has been shown that serum CRP levels
are significantly increased in patients with peri-
odontal disease compared with healthy subjects
[25]. It has also been reported that aggressive treat-
ment of periodontal disease decreases IL-6, CRP,
and other levels [26].

Dyslipidemia is an important risk factor for
the development of atherosclerotic disease, and
epidemiological studies have shown that an
increase in serum LDL cholesterol or a decrease
in HDL cholesterol increases the risk of develop-
ing the condition [27]. Recently, it has been
reported that periodontal patients with high
serum antibody titer against periodontopatho-
genic bacteria have significantly higher LDL
cholesterol levels [28]. In addition, periodontal
treatment has been shown to improve HDL lev-
els. Furthermore, it has been reported that
advanced periodontal therapy improves the con-
dition of the arterial wall. However, it has been
reported that there is no difference in serum lipid
profiles between healthy individuals and those
with periodontal disease [29], and a study by the
American Heart Association (AHA) indicated



228

K. Aoki et al.

that there is no evidence that periodontal disease
is associated with the development or progres-
sion of ischemic heart disease [30]. Patients with
periodontal disease often have obesity, diabetes
mellitus, hypertension, and other lifestyle-related
diseases due to their life background. Therefore,
it is necessary to consider the co-occurrence of
diseases in epidemiological studies, and further
research is expected.

3 Osteoporosis [31-33]
Masashi Watanabe

3.1 Concept of the Disease
Osteoporosis occurs in the entire skeletal system
and is a condition in which bone strength is
reduced and the risk of fracture is increased as a
result of decreased bone mass and disruption of
the microstructure of bone tissue. Bone strength
reflects both bone mineral density and bone qual-
ity, and bone quality is affected by the degree of
calcification, collagen cross-linking components,
and microfracture, in addition to bone micro-
structure. Fractures can occur at any site, but the
major ones are vertebral fractures and femoral
neck fractures.

3.2 Pathophysiology

In bone, old bone is always resorbed by osteo-
clasts, and then new bone is formed by osteo-
blasts. Bone remodeling occurs by repeating this
process of bone resorption and bone formation.
The amount and strength of bone are maintained
by the equilibrium between bone resorption and
bone formation. Therefore, when the equilibrium
of bone metabolism is broken, bone mass
decreases and osteoporosis occurs. Estrogen sup-
presses bone resorption by inhibiting the produc-
tion of bone-resorbing cytokines (IL-1, IL-6,
etc.) in bone. Therefore, when estrogen levels
decline after menopause, osteoporosis mainly
results from increased bone resorption and bone

metabolic turnover. In men with osteoporosis,
osteogenesis is reduced due to a decrease in bone
formation-promoting factors, such as a decrease
in Ca intake with aging and a decrease in sun
exposure time and exercise, but bone resorption
is not suppressed and bone resorption is relatively
dominant, resulting in a breakdown of the bone
metabolic equilibrium and osteoporosis. In
immobilization osteoporosis, the mechanical
load on bone is decreased, bone resorption is
increased, and bone formation is decreased,
resulting in a breakdown of the bone metabolic
equilibrium and osteoporosis. In the elderly,
patients with chronic liver disease, and patients
with chronic kidney disease, vitamin D defi-
ciency leads to secondary hyperparathyroidism,
which is an important risk factor for osteoporo-
sis. Long-term treatment with glucocorticoids
suppresses bone formation and Ca absorption in
the intestinal tract and renal tubules, resulting in
increased bone resorption and osteoporosis.

3.3 Epidemiology

Osteoporosis is more common in postmeno-
pausal women, but it also occurs in men and
women who have diseases or major risk factors
that cause bone decalcification. The exact fre-
quency of osteoporosis in Japan is unknown, but
the annual incidence is estimated to be about
50,000, with a sharp increase in both men and
women over 70 years of age, and the rate is 2-2.5
times higher in women than in men.

3.4  C(lassification

Osteoporosis is classified into primary osteoporo-
sis and secondary osteoporosis caused by other
underlying diseases or drugs. Most of the primary
osteoporosis are postmenopausal osteoporosis in
postmenopausal women and male osteoporosis in
elderly men. Other types of osteoporosis include
juvenile osteoporosis, which occurs rarely in
young people, and idiopathic osteoporosis, in
which the cause is unknown.
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3.5 Symptoms

Fracture is the most common subjective symp-
tom, but vertebral fracture may occur without any
symptoms. The vertebral fracture causes lumbar
back pain and hump back due to spinal defor-
mity, as well as nerve paralysis and pain in the
lower limbs due to nerve compression caused by
the vertebral fracture, resulting in a decrease in
ADL and QOL.

3.6 Clinical Examination

Endocrine examination usually shows no abnor-
malities in serum Ca and parathyroid hormone.
If abnormalities are found, secondary osteopo-
rosis or osteomalacia due to abnormal Ca
metabolism should be suspected. In bone
metabolism, serum bone alkaline phosphatase
(BALP) has been recognized as a marker of
bone formation. As bone resorption markers,
urinary and blood type I collagen cross-linked
N-telopeptide (NTX), urinary type I collagen
cross-linked C-telopeptide (CTX), and urinary
deoxypyridinoline (DPD) are covered by insur-
ance. Bone radiographs are performed to deter-
mine whether vertebral fractures have occurred.
The bone density of the lumbar spine or proxi-
mal femur should be examined by dual-energy
X-ray absorptiometry (DXA).

3.7 Diagnosis

Fracture is a frequent complication of osteoporo-
sis, and it is necessary to proceed with the diag-
nosis with the indication of treatment in mind,
with the prevention of fracture as the first prior-
ity. The diagnostic criteria for primary osteoporo-
sis include the presence of fragility fractures and
bone density less than 80% after differential
diagnosis of secondary osteoporosis and after
exclusion of osteoporosis-like diseases (osteoma-

lacia, primary hyperparathyroidism, etc.). If bone
mineral density is less than 70% of young adult
mean (YAM), osteoporosis should be diagnosed
even if there is no fragility fracture.

3.8 Treatment

Osteoporosis often becomes symptomatic only
after a fracture occurs, but the primary goal of
osteoporosis treatment is to prevent fragility
fractures, so it is important to eliminate risk fac-
tors for osteoporosis and fractures. Since frac-
tures can be caused by falls at home, it is
necessary to improve the home environment and
take measures to prevent falls. Moderate exer-
cise is effective in maintaining bone strength
and muscular power, and patients should be
monitored and given appropriate exercise and
rehabilitation. In daily life, vitamin D deficiency
should be alleviated by sunbathing and Ca
intake should be promoted by a Ca-rich diet
such as dairy products. Nutritional intake of
protein and other nutrients is also necessary.
There are various types of drug therapy. Drug
therapy should be initiated according to the cri-
teria for initiation. Bisphosphonates, anti-
RANKL antibodies (denosumab), and the
osteogenic agent teriparatide (parathyroid hor-
mone) are potent bone resorption inhibitors with
high evidence of fracture prevention. In addition
to bisphosphonates and selective estrogen
receptor modulators (such as raloxifene hydro-
chloride), alfacalcidol, an active form of vita-
min D, has been recommended for treatment
and has been shown to prevent fractures, includ-
ing vertebral bone and other bones. Vitamin K is
approved only in Japan, but its mechanism of
action on bone is unknown and its effect on frac-
ture prevention has not been proven. Calcitonin
acts directly on osteoclasts and inhibits bone
resorption. In Japan, calcitonin is covered by
insurance only for the relief of pain caused by
0steoporosis.
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3.9 Prognosis

Fracture of the neck of femur is the second most
common cause of bedridden patients in Japan
after stroke, accounting for about 13%. When
patients become bedridden, they develop aspira-
tion pneumonia, and the 5-year survival rate is
about 50%. The mortality rate of patients with
three or more vertebral fractures is four times
higher than that of patients without vertebral
fractures, and it is clear that vertebral fractures
are a factor that worsens the prognosis of life.

3.10 Precautions in Dental
Treatment: About RANKL

Bisphosphonates are potent inhibitors of bone
resorption and are used in the treatment of osteo-
porosis, bone metastases of solid cancers, and
multiple myeloma. Bisphosphonate-related
osteonecrosis of the jaw (BRONJ) is a known
side effect of bisphosphonates. Since it often
occurs when a patient receiving this drug under-
goes invasive dental treatment, such as tooth
extraction. Since it often develops when patients
receiving this drug receive invasive dental treat-
ment that leads to bones such as tooth extraction,
it is necessary to confirm whether or not they are
taking this drug and consider for a treatment.
Although the frequency of occurrence is
unknown, injectable bisphosphonates are known
to occur more frequently than oral bisphospho-
nates. The mechanism by which parathyroid hor-
mone (PTH) matures bone precursor cells into
osteoclasts through osteoblasts is the receptor
activator of nuclear factor-kB (RANK) and the
RANK ligand (RANKL) that binds to
RANK. When PTH acts on osteoblasts, the
osteoblasts secrete RANKL. Anti-RANKL anti-
bodies are used for the treatment of osteoporosis
and bone metastasis by inhibiting the action of
RANKL and consequently suppressing bone
resorption. However, osteonecrosis of the jaw has
also been reported with denosumab, an anti-
RANKL antibody, and is sometimes referred to
as anti-resorptive agents-related osteonecrosis of
the jaw (ARONJ) rather than BRONI. If patients
are receiving bisphosphonates or anti-RANKL

antibodies in dental treatment, consult with the
treating physician and allow an adequate with-
drawal period.

3.11 Notes from Dentistry
Perspective
Ikuya Miyamoto

3.11.1 Osteoporosis Is Increasing

It is estimated that there are 13 million patients
with osteoporosis in Japan, and approximately
one-third of the elderly population is affected.
The number of patients is expected to increase
further as the population ages.

3.11.2 Problems of Osteoporosis
and Dental Treatment

Osteoporosis is not a direct risk for dental treat-
ment. However, there are cases in which invasive
procedures on bone require attention. For exam-
ple, osteoporosis is a risk factor for implant treat-
ment (Treatment Guidelines for Oral Implants
2020) [34].

3.11.3 Osteoporosis Medication
and Osteonecrosis of the Jaw
(ONJ)

Various treatment options are available for
osteoporosis, and treatment with medication
depends on the symptoms. Bisphosphonates
(BPs) and other antiresorptive medications are
used to treat osteoporosis. They can induce
Osteonecrosis of the jaw (ONJ) following inva-
sive bone treatment, such as tooth extraction or
implant placement (Figs. 12.8, 12.9, 12.10, and
12.11). ONJ is closely associated with infected
osteomyelitis; however, the detailed mechanisms
are not clearly understood. Several terms are
used to refer to this disease depending on the
associated drug: bisphosphonate-related ONJ
(BRONJ), anti-resorptive agent-related ONJ
(ARONJ), and medication-related ONJ
(MRONYJ). There remains a lack of consensus
regarding the management of ONJ. Based on the
numerous published studies, the existing treat-
ment strategies are based on regional associa-
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Fig. 12.8 Osteonecrosis of the mandible on the right
side. Multiple abscesses and pus discharge were observed
in the alveolar region. The patient had been taking oral
bisphosphonates  for
0Steoporosis

approximately 2 years for

Fig. 12.9 Panoramic radiograph of the same patient
approximately 2 years after the photograph displayed in
Fig. 12.8 was taken: separation of a large sequestrum sep-
aration is seen extending from the right premolar to right
the molar region in the mandible

Fig. 12.10 Approximately 2 years after the photograph
presented in Fig. 12.8 was taken, bone exposure was
observed in the same area, and sequestrectomy was
performed

tions. A position paper on ONJ, “Management of
osteonecrosis associated with antiresorptive
medications,” has been published in Japan. This

Fig. 12.11 Panoramic radiograph of the patient taken
after sequestrectomy: no sequestrum is seen

2016 position paper [35] classified ARONIJ into
stages and proposed treatment guidelines for
each stage (Tables 12.3 and 12.4).

3.11.4 Common Sites and Risk Factors
for ONJ

ONJ occurs predominantly in the mandible. The
most common sites are the torus mandibularis,
torus palatinus, and bony process in the mylohy-
oid of the mandibular molar lingual line, which is
a sharp edge of bone with a thin oral membrane.
In addition, periapical bone with chronic apical
periodontitis or repeated periapical inflammation,
decubitus ulcers with frequent bone exposure due
to ill-fitting dentures, and bone protrusion prone
to mucosal injury may increase risk of chronic
damage to bone tissue. The main risk factors are
listed in the position paper (Table 12.5).

3.11.5 Not All Osteoporosis Drugs
Cause ONJ

BPs and anti-RANKL monoclonal antibody
agents have the potential to cause ONJ. However,
other drugs, such as hormones, active vitamins,
selective estrogen receptor modulators, calcito-
nin, and parathyroid hormone, do not cause
osteonecrosis.

3.11.6 Frequency of ONJ

According to the position paper, the incidence of
ONI in patients taking oral or intravenous nitrogen-
containing BP medication for osteoporosis is esti-
mated to be 0.001-0.01%. In contrast, the incidence
of osteonecrosis in patients treated with denosumab
ranges from 0 to 30.2 per 100,000 individuals.
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Table 12.3 Staging of ARONIJ: clinical symptoms and
imaging findings (Reproduced with permission from [35])

Stage 0

Stage 1

Stage 2

Stage 3

Clinical symptoms: no bone exposure/
necrosis, deep periodontal pocket, loose
tooth, oral mucosal ulcer, swelling, abscess
formation, trismus, hypoesthesia/numbness
of the lower lip (Vincent’s symptom),
non-odontogenic pain

Imaging findings: sclerotic alveolar bone,
thickening and sclerosis of lamina dura,
remaining tooth extraction socket

Clinical symptoms: Asymptomatic bone
exposure/necrosis without sign of infection,
or fistula in which the bone is palpable with a
probe

Imaging findings: Sclerotic alveolar bone,
thickening and sclerosis of lamina dura,
remaining tooth extraction socket

Clinical symptoms: Bone exposure/necrosis
associated with pain, infection, fistula in
which bone is palpable with a probe or at
least one of the following symptoms
including bone exposure/necrosis over the
alveolar bone (e.g., reaching the mandibular
inferior edge or mandibular ramus, or
reaching the maxillary sinus or mandibular
ramus or the cheek bone), which result in
pathologic fracture, extraoral fistula, nasal/
maxillary sinus fistula formation, or advanced
osteolydis extending to the mandibular
inferior edge or maxillary sinus.

Clinical symptoms: Bone exposure/necrosis
associated with pain, infection, or at least one
of the following symptoms, or fistula in
which bone is palpable with a probe. Bone
exposure/necrosis over the alveolar bone
(e.g., reaching the mandibular inferior edge
or mandibular ramus, or reaching the
maxillary sinus or mandibular ramus or the
cheek bone). As a result, pathologic fracture
or extraoral fistula, nasal/maxillary sinus
fistula formation, or advanced osteolysis
extending to the mandibular inferior edge or
maxillary sinus

Imaging findings: Osteosclerosis/osteolysis
of the surrounding bone (cheek bone, palatine
bone), pathologic mandibular fracture, and
osteolysis extending to the maxillary sinus
floor

Note: Regardless of the stage of the disease, separated
pieces of sequester should be removed without exposing
the bone in the non-diseased area. Symptomatic teeth
within the exposed necrotic bone should be considered for
extraction, as the necrotic process is unlikely to be aggra-
vated by extraction

Table 12.4 Treatment of ARONJ (Reproduced with per-
mission from [35])

Stage Use of antimicrobial mouthwash, rinsing and

0/1 cleaning of fistula and periodontal pocket, and
topical application or injection of local
antimicrobial agents

Stage Combination of antimicrobial mouthwash and

2 agents; intractable case: Combination of
multiple antimicrobial agents, long-term
antimicrobial administration, continuous
administration of intravenous antimicrobial
agents, removal of sequestra, curettage of
necrotic bones, and osteotomy

Stage Removal of sequestra, curettage of necrotic

3 bones, osteotomy, extraction of tooth in
exposed bone/necrotic bone as source of
infection, maintenance of nutrition with
supplements and infusions, and marginal or
segmental resection of expanding necrotic
bones

Isolated sequestra are removed without exposing bones
outside lesions, regardless of disease stage. A tooth with
symptoms in exposed necrotic bones is extracted; extrac-
tion itself is unlikely to exacerbate necrosis

Table 12.5 Risk factors for ARONJ (Reproduced with
permission from [35])

1. Local

Invasive dental treatments including bone (e.g., tooth

extraction, dental implants, apical/periodontal surgery)

Ill-fitting dentures and excessive bite force

Poor sanitation in the oral cavity, periodontal disease,

and gingival abscess inflammatory disease, including

apical periodontitis

Common site: Mandible > maxilla, mandibular torus,

palatal torus, and mylohyoid line torus

Root canal and orthodontic treatments are not

considered to be risk factors

2. Antiresorptive agents

Nitrogen-containing bisphosphonates (BPs) > non

nitrogen-containing bisphosphonates (BPs)

Nitrogen-containing BPs: Zoledronate (Zometa),

alendronate (Teiroc, Fosamac, Bonalon), risedronate

sodium (Actonel, Benet), pamidronate (Aredia),
incadronate (Bisphonal), minodronate (Bonoteo,

Recalbon), ibandronate (Bonviva)

Non nitrogen-containing BPs: Etidronate (Didronel)
Denosumab (Ranmark, malignant tumor; Pralia,
0steoporosis)

Drugs for malignant tumor > drugs for osteoporosis
Drugs for malignant tumor (Zometa, Aredia, Teiroc,
Ranmark)

Drugs for osteoporosis (Didronel, Fosamac,

Bonalon, Actonel, Benet, Bonoteo, Recalbon,

Bonviva and Pralia)
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Table 12.5 (continued)
Dose and administration period
3. Systemic
Cancer (breast, prostate, lung, renal and colon cancer,
multiple myeloma, and other cancers)
Diabetes, rheumatoid arthritis, hypocalcemia,
hypoparathyroidism, osteomalacia, vitamin D
deficiency, renal dialysis, anemia, and Paget’s disease
of bone
4. Congenital
Single-nucleotide polymorphisms (SNPs) in MMP-2
and cytochrome P450-2C genes
5. Lifestyle
Smoking, drinking, and obesity
6. Co-administered agents
Anticancer agents, corticosteroids, and erythropoietin
Angiogenic inhibitors (e.g., thalidomide, sunitinib,
bevacizumab, and lenalidomide)
Tyrosine kinase inhibitors

Note: These factors are proposed risk factors for ARONJ,
but no evidence has been demonstrated

3.11.7 Drug Cessation

ONJ does not occur in all patients. Drug cessa-
tion at the time of tooth extraction has been
suggested to avoid ARONIJ; however, this hypoth-
esis remains controversial. The position paper
described a lack of clinical evidence to support
drug cessation before invasive dental procedures.
Osteoporosis medications are necessary for the
treatment of osteoporosis, and drug cessation
should not be recommended simply because of
the risk of ONIJ.

3.11.8 Dental Treatment of Patients
Taking BP or the Other Anti-
resorptive Agents

Generally, the dental treatment of patients taking

this medication is not problematic. In cases of

invasive dental treatment, such as tooth extraction,
patients generally do not need drug cessation, and
treatment, including tooth extraction, may be pos-
sible. However, patients at high risk of ONJ should
be treated with caution. The risk factors include
administration of injectable BP, chronic inflamma-
tion of the bone, poor oral hygiene, and concomi-
tant intake of medications, such as corticosteroids,

smoking, and alcohol consumption. In any case, to
proceed with the treatment, a close relationship
between the dentist and doctors acquainted with
the patient’s condition is necessary. In addition, if
there is a risk of medication-related osteonecrosis
of the Jaw (MRONJ), it is important to provide the
patient an adequate explanation and obtain
informed consent before treatment.

4 Amyloidosis [36-39]
Fumiko Miyanaga

4.1 Overview

Amyloidosis is a group of diseases in which
fibrillar amyloid protein is deposited extracellu-
larly in various organs of the body, causing organ
damage.

4.2 Cause and Classification

Amyloid is structurally unique in that it has a
beta-sheet structure, which makes it insoluble
and resistant to the action of proteolytic enzymes,
making it difficult to remove from the body, and
various proteins aggregate to form a fibrous
structure and deposit in tissues.

Amyloidosis can be classified into two types
according to the mode of amyloid deposition:
systemic amyloidosis, in which amyloid is depos-
ited in various organs of the body, and localized
amyloidosis, in which amyloid is deposited only
in certain organs. Furthermore, there is a classifi-
cation of clinical types corresponding to various
amyloid  proteins (precursor  proteins)
(Table 12.6). At least 36 types of amyloidosis
have been identified, including AA derived from
serum amyloid A, which is an acute phase pro-
tein, AL derived from immunoglobulin light
chains (L chains), and AH derived from immuno-
globulin H chains. There are still many unknown
amyloidosis.
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Table 12.6 Classification of the main amyloidosis

Amyloid
Group of diseases protein Precursor protein
Systemic [Non-hereditary]
amyloidosis Immunoglobulin-related amyloidosis
AL amyloidosis AL Immunoglobulin L
chain
AH amyloidosis AH Immunoglobulin H
chain
Secondary/reactive amyloidosis AA Serum amyloid A
Dialysis amyloidosis AB,M 2 microglobulin
Senile systemic amyloidosis ATTR Transthyretin
[Hereditary (familial)]
FAP Type I, I ATTR Transthyretin
FAP Type 111 AApoA 1 Apolipoprotein A-I
FAP Type IV Agel Gelsolin
Familial Mediterranean fever, muckle-Wells AA (Apo) SAA
syndrome
Localized Cerebral amyloidosis
amyloidosis [Non-hereditary]
Alzheimer’s disease, cerebral amyloid angiopathy A ABPP
(CAA)
Cretsfeldt-Jakob disease (CJD) (arcuate, acquired)  APrP Prion protein (PrP)
[Hereditary (familial)]
Familial Alzheimer’s disease, hereditary CAA Ap APPP
(Dutch type)
Hereditary prion disease APrP Prion protein (PrP)
Endocrine amyloidosis
Medullary thyroid cancer ACal Procalcitonin
Type 2 diabetes mellitus AIAPP Amylin
Localized atrial amyloidosis AANF ANP
Prolactin-producing tumor APro Prolactin
Localized nodular amyloidosis AL Immunoglobulin L
chain
Aortic tunica media amyloidosis AMed Lactoadherin
Corneal amyloidosis ALac Lactoferrin

FAP: familial amyloid polyneuropathy
(Created based on [34])

4.3 Clinical Image

Symptoms of systemic amyloidosis are latent and
manifest in a variety of clinical manifestations
due to the impairment of the function of the
deposited amyloid organs. In many cases, amy-
loidosis is treated as a disease of unknown etiol-
ogy because of the lack of symptoms specific to
the disease, or it is diagnosed only after autopsy.

Symptoms of amyloidosis that should be
noted are those of the kidneys, heart, gastrointes-
tinal tract, and nerves.

. Renal disorders: deposition on glomerular

basement membrane, proteinuria, edema,
nephrotic syndrome, renal failure, etc.

. Cardiac disease: deposition in the endocar-

dium, myocardium, and conduction system;
heart failure symptoms such as palpitations,
dyspnea, and edema; arrhythmia, etc.

. Gastrointestinal symptoms: abdominal pain,

macrognathia, hepatomegaly, gastrointestinal
bleeding, anorexia, dysphagia, diarrhea,
constipation, malabsorption/protein losing
gastroenteropathy, etc.
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4. Neurological symptoms: In amyloid polyneu-
ropathy, autonomic neuropathy, and superfi-
cial sensory disturbance occur, and in localized
amyloid neuropathy, median neuropathy is
observed in carpal tunnel syndrome.

Numbness in the lower limbs, muscle
weakness, dizziness, dyshydrosis, urinary dis-
turbance, impotency, etc.

5. Skin manifestations: It is mainly deposited on
the walls of small blood vessels.

Purpura, abnormal pigmentation, atrophy,
etc.

4.4 Examination and Diagnosis

The diagnosis of amyloidosis should be suspected
from the patient’s symptoms. The definitive diag-
nosis is based on biopsy evidence of amyloid
deposition in the affected organ. Amyloid is patho-
logically identified as an eosinophilic material by
Congo-Red staining under light microscopy and
an apple-green birefringence under polarized light
microscopy (Figs. 12.12 and 12.13).

Once Congo-Red positive findings are
obtained, immunostaining with specific antibod-
ies against various amyloid proteins (AL, AA,
AB,MG, ATTR, etc.) is performed for the diagno-
sis of the disease type, assuming amyloid precur-
sor protein. If the positive image of the specific

antibody is consistent with the pattern of amyloid
deposition, the type of the disease can be finally
identified.

Functional tests of the affected organs include
electrocardiography, echocardiography, blood
tests, urinalysis, and bone marrow puncture.

4.5 Treatment and Prognosis

The treatment of amyloidosis consists of a com-
bination of treatment of the deposited amyloid
and symptomatic treatment of damage to the
deposited amyloid organs. If myeloma or chronic
inflammatory disease is the cause of the disease,
the primary disease should be treated. In the past,
amyloidosis was treated mainly through symp-
tomatic treatment, but in recent years, therapies
that strongly inhibit the production of amyloid
precursor protein have been successful in clinical
practice. These include liver transplantation for
hereditary ATTR amyloidosis (FAP), autologous
peripheral blood stem cell transplantation com-
bined with high-dose melphalan chemotherapy
as a fundamental treatment for AL amyloidosis,
and biologics for AA amyloidosis. In addition, a
large number of clinical trials are being con-
ducted, and the development of new anti-amyloid
therapies is progressing rapidly. On the other
hand, there are some types of amyloidosis for

Fig. 12.12 Congo-Red staining image of renal capillary
blood vessels. The area of amyloid deposition is seen as a
red-orange material. (Courtesy of Pathology Laboratory,
Division of Clinical Laboratory, Osaka Dental University
Hospital)

Fig. 12.13 Polarized light microscopy image of renal
capillary blood vessels. The amyloid deposition site
shows an apple-green birefringence under polarized light.
(Courtesy of Pathology Laboratory, Division of Clinical
Laboratory, Osaka Dental University Hospital)



236

K. Aoki et al.

which no fundamental treatment has been estab-
lished, and there are also many cases in which
strong treatment is not possible because of
advanced multiorgan damage or poor general
condition. Therefore, we provide drug therapy
for various symptoms and supportive therapy for
poor general condition.

The prognosis of amyloidosis depends on the
type of disease. Although there are individual dif-
ferences, the course of the disease is basically pro-
gressive, and if not treated, the prognosis is poor.

4.6 Notes from Dentistry
Perspective
Hiroyuki Yamada

In the oral and maxillofacial region, amyloid
deposition has been reported in the tongue, lips,
corners of the mouth, salivary glands, and buccal
mucosa, with initial symptoms of swelling,
presence of a mass, and hematoma [40—43]. Many
cases feature deposition on the tongue, and as the
disease progresses, dysphagia and dysphonia
occur due to decreased mobility of the tongue.
Ulceration and bleeding of the tongue may arise
from mechanical stimulation of the teeth. In addi-
tion, dyspnea and upper airway stenosis caused by
macroglossia, are also known to occur [44—46].

The treatment of systemic amyloidosis can be
divided into two categories: causative therapy, for
the process of amyloid deposition, and symptom-
atic therapy, for organ damage or symptoms
resulting from amyloid deposition.

Oral amyloidosis has been treated with trache-
otomy for dyspnea [44] and tongue reduction sur-
gery for mouth closure problems due to
macroglossia [47].

In the dental treatment of patients with amyloi-
dosis, it is important to identify the type of amy-
loidosis the patient has and to treat the patient
with the utmost care to avoid aggravating the con-
dition. Therefore, the dentist should collaborate
with the attending physician and share patient
information prior to treatment to identify the type
of amyloidosis. In particular, patients with cardiac
or renal amyloidosis should be treated in the same

way as patients with cardiac or renal disease by
recognizing the possibility of impaired organ
function. When highly invasive treatment is
required for patients with cardiac deposits, ade-
quate pain control should be provided and vital
signs should be carefully monitored. When
administering medication to a patient with renal
deposits, special consideration should be given to
selecting a drug with hepatic metabolism and
adjusting the drug dose according to renal func-
tion, in line with chronic kidney disease guide-
lines [48].

It may be difficult to recognize amyloidosis
when the presence of systemic disease is not
known from the patient’s history. However, it is
important to include amyloidosis in the differen-
tial diagnosis of patients with macroglossia
(Fig. 12.14) or multiple nodular lesions in the oral
cavity (Figs. 12.15 and 12.16). Furthermore, if a
biopsy from an oral lesion is histopathologically

Fig. 12.14 Pathological picture of macroglossia.
Inability to close the mouth due to macroglossia

Fig. 12.15 Multiple masses in the oral cavity. Multiple
small masses (arrowhead) are seen in the upper lip mucosa
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Fig. 12.16 Mass of the lower lip. A mass (arrowhead) is
seen in the mucosa of the lower lip

confirmed to be amyloidosis, the patient should
be referred to a medical clinic even if the clinical
symptoms related to the oral cavity are mild. This
is because oral lesions may lead to the diagnosis
of malignant diseases such as multiple myeloma.
From this point of view, clinical knowledge of
amyloidosis is essential for dentists.

References

1. The Japan Diabetes Society, editor. Guidebook
for diabetes treatment (Tonyobyo Chiryo Guide)
2022-2023 ed. Tokyo: Bunkodo; 2022. p. 14. (in
Japanese).

2. Seino, Y., Nanjo, K., Tajima, N. et al. Report of the
Committee on the classification and diagnostic crite-
ria of diabetes mellitus. Diabetol Int 1, 2-20 (2010).

3. The Japan Diabetes Society, editor. Guidebook for
diabetes treatment (Tonyobyo Chiryo guide). 2022—
2023 ed. Tokyo: Bunkodo; 2022. p. 18. (in Japanese).

4. The Japan Diabetes Society, editor. Guidebook for
diabetes treatment (Tonyobyo Chiryo Guide). 2022—
2023 ed. Tokyo: Bunkodo; 2022. p. 15. (in Japanese).

5. The Japan Diabetes Society, editor. Guidebook for
diabetes treatment (Tonyobyo Chiryo Guide). 2016-
2017 ed. Tokyo: Bunkodo; 2020. p. 8.

6. The Japan Diabetes Society, editor. Guidebook for
diabetes treatment (Tonyobyo Chiryo Guide). 2022—
2023 ed. Tokyo: Bunkodo; 2022. p. 87. (in Japanese).

7. The Japan Diabetes Society, editor. Guidebook for
diabetes treatment (Tonyobyo Chiryo Guide). 2022—
2023 ed. Tokyo: Bunkodo; 2022. p. 92. (in Japanese).

8. The Japan Diabetes Society, editor. Guidebook
for diabetes treatment (Tonyobyo Chiryo Guide).
2022-2023 ed. Tokyo: Bunkodo; 2022. p.94-95. (in
Japanese).

9. Goto A, et al. Diabetes and cancer risk: a Mendelian
randomization study. IntJ Cancer. 2019;146(3):712-9.

10.

11.

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

The Japan Diabetes Society, editor. Guidebook for
diabetes treatment 2016-2017. Tokyo: Bunkodo;
2016. p. 14.

The Japan Diabetes Society, editor. Guidebook for
diabetes treatment 2016-2017. Tokyo: Bunkodo;
2016. p. 53.

The Japan Diabetes Society, editor. Guidebook
for diabetes treatment (Tonyobyo Chiryo Guide).
2022-2023 ed. Tokyo: Bunkodo; 2022. p.49-50 (in
Japanese).

The Japan Diabetes Society, editor. Food exchange
lists-dietary guidance for persons with diabetes. 7th
ed. Tokyo: Bunkodo; 2017.

Committee for the review of diagnostic criteria
for metabolic syndrome. J Jpn Soc Intern Med.
2005;94:794-809. (in Japanese).

Furuya H ed. Shika Masuigaku (Dental
Anesthesiology). 5th ed. Tokyo; Ishiyaku Syuppan. P.
189, 221. 1997. (in Japanese)

The Japan Diabetes Society, editor. Japanese clinical
practice guideline for diabetes (Tonyobyo Shindan
guideline). 2016 ed. Tokyo: Nanko-do; 2016. p. 293.
(in Japanese).

Preshaw PM, et al. Periodontitis and diabetes: a two-
way relationship. Diabetologia. 2012;55(1):21-31.

. The Japan Diabetes Society, editor. Guidebook

for diabetes treatment (Tonyobyo Chiryo Guide).
2020-2021 ed. Tokyo: Bunkodo; 2020. p. 95-6. (in
Japanese).

Editorial Board for “Dental Treatment for Patients
with Diseases”, editor. Dental treatment for patients
with diseases: advice to dentistry (Byoukiwo Motta
Kanjyano Shikachiryou: Ika kara Shika heno advice).
Revised ed. Nagasaki: Nagasaki Doctor & Dentist
Association; 2017. p. 150-1. (in Japanese).

Japan Atherosclerosis Society. Clinical practice
guidelines on dyslipidemia for prevention of arterio-
sclerotic disease (Doumyakukoukasei Shikkannyobou
notameno Shishitsuijyousho Shinryo guide). 2018th
ed. Tokyo: Japan Atherosclerosis Society; 2018.
p- 4-10. (in Japanese).

Ministry of Health, Labour and Welfare Japan.
Outline of Vital Statistics in Japan. Table 6: rank-
ing of causes of death per sex and death rates (per
100,000 population). 2017. https://www.mhlw.go.jp/
toukei/saikin/hw/jinkou/kakuteil 7/d1/10_h6.pdf  (in
Japanese). Accessed 22 Feb 2022.

Ross R. Atherosclerosis—an inflammatory disease. N
Engl J Med. 1999;340(2):115-26.

Danesh J, et al. C-reactive protein and other cir-
culating markers of inflammation in the predic-
tion of coronary heart disease. N Engl J Med.
2004;350(14):1387-97.

Nakajima T, et al. Periodontitis-associated up-
regulation of systemic inflammatory mediator level
may increase the risk of coronary heart disease. J
Periodontal Res. 2010;45(1):116-22.

Noack B, et al. Periodontal infections contrib-
ute to elevated systemic C-reactive. J Periodontol.
2001;72(9):1221-7.


https://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei17/dl/10_h6.pdf
https://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei17/dl/10_h6.pdf

238

K. Aoki et al.

26.

27

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

Tonetti MS, et al. Treatment of periodontitis and endo-
thelial function. N Engl J Med. 2007;356(9):911-20.

. Gordon DJ, Rifkind BM. High-density lipoprotein—

the clinical implications of recent studies. N Engl J
Med. 1989;321(19):1311-6.

Kudo C, et al. Analysis of the relationship between
periodontal disease and atherosclerosis within a local
clinical system: a cross-sectional observational pilot
study. Odontology. 2015;103(3):314-21.

D’Aiuto F, et al. Periodontal infections cause changes
in traditional and novel cardiovascular risk factors:
results from a randomized controlled clinical trial.
Am Heart J. 2006;151(5):977-84.

Lockhart PB, et al. Periodontal disease and athero-
sclerotic vascular disease: does the evidence support
an independent association? The evidence support
an independent association? : A scientific statement
from the American Heart Association. Circulation.
2012;125(20):2520-444.

The Committee for Developing Guidelines for
Prevention and Treatment of Osteoporosis, editor.
Guidelines for prevention and treatment of osteo-
porosis. Tokyo: Life Science Publishing; 2015. (in
Japanese).

Sugimoto T, et al. ASAKURA internal medicine
(Naikagaku). 9th ed. Tokyo: Asakura Shoten; 2007.
(in Japanese).

Nishida J, et al. Internal medicine for the odontology
(Shikanotameno Naikagaku). Revised 4th ed. Tokyo:
Nankodo; 2018. (in Japanese).

Japanese Society of Oral Implantology, editor.
Treatment guidelines for oral implants 2020 (Koukuu
implant Chiryoushishin 2020 Kensahou Shindan kara
risk management made). Tokyo: Ishiyaku Shuppan;
2020. (in Japanese).

Japanese Allied Committee on Osteonecrosis of the
Jaw, Yoneda T, et al. Antiresorptive agent-related
osteonecrosis of the jaw: position paper 2017 of the
Japanese Allied Committee on Osteonecrosis of the
Jaw. ] Bone Miner Metab. 2017;35:6-19.
Amyloidosis Research Group, Health and Labor
Sciences Research Grants, Research Project for
Overcoming Intractable Diseases. Guidelines for the
treatment of amyloidosis 2010. (in Japanese). http://
amyloidosis-research-committee.jp/wp-content/
uploads/2018/02/guideline2010.pdf. Accessed 22 Feb
2022.

Sanchorawala V, et al. Long-term outcome of patients
with AL amyloidosis treated with high-dose melpha-
lan and stem cell transplantation: a 20-year experi-
ence. Blood. 2015;126:2345-7.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Jaccard A, et al. High-dose melphalan versus melpha-
lan plus dexamethasone for AL amyloidosis. N Engl J
Med. 2007;357:1083-93.

Benson MD, et al. Amyloid nomenclature 2018:
recommendations by the International Society
of Amyloidosis (ISA) nomenclature committee.
Amyloid. 2018;25(4):215-9.

Fijita T, Idou S, et al. A case of amyloidosis with mul-
tiple myeloma accompanied by rapidly growing mac-
roglossia (Kyusokuni Zoudaishi Kyozetsuwo Teishita
Tahatsusei Kotsuzuisyu nitomonau Amylodosis no
Ichirei). Jpn J Oral Maxillofac Surg. 2014;61:25-30.
(in Japanese).

Kawamata A, Yamada T, et al. A case report of local-
ized nodular amyloidosis of the sublingual gland.
(Zekkasenni Hasseishita Kyokugensei Kessetussei
Amylodosis no Ichirei.). Jpn J Oral Maxillofac Surg.
2013;59:38-42. (in Japanese).

Shibata A, Shimizu T, et al. A case of bilateral pri-
mary localized amyloidosis of the angle of the mouth
(Ryougawa Koukakuni Hassyoushita Genpatsusei
Kyokugensei Amylodosis no Ichirei). Jpn J Oral
Maxillofac Surg. 2012;58:252—6. (in Japanese).
Yamashiro T, Nakamatsu K, et al. A case of amyloi-
dosis with massive hematoma of the lower lip and the
buccal mucosa (Kashinto Hoonenmakuni Kouhanna
Kessyuwo Keiseisita Amylodosis no Ichirei). Jpn J
Oral Maxillofac Surg. 2010;56:705-9. (in Japanese).
Kimura Y, Shimahara M, et al. A case of systemic
amyloidosis with swelling in the tongue and subman-
dibular region as an initial symptom (Zetsu oyobi
Gakukabu no Shucyou wokeikini Hakkennsareta
Zenshinsei Amylodosis no Ichirei). Jpn J Oral
Maxillofac Surg. 2009;55:71-5. (in Japanese).
Brenes-salazar JA, Grogan M, et al. A 66-year-old
woman with an enlarged tongue. Cleve Clin J Med.
2013:80(11):696-7.

Liakou CI, Koh J, et al. A tongue lesion as a sign of a
systemic disease. Case Rep Med. 2016;2016:6723575.
https://doi.org/10.1155/2016/6723575.

Nakasone T, Matayoshi A, et al. A case of massive
macroglossia caused by senile systemic amyloidosis
(Roujinsei Zenshinsei amyloidosis niyori Shoujita
Kyozetsusyou no ichirei). Jpn J Oral Maxillofac Surg.
2016;62:304-8. (in Japanese).

Japanese Society of Nephrology, editor. Evidence ni
Motozuku CKD Shinryo guideline 2018 (Evidence-
based clinical practice guideline for CKD 2018).
Tokyo: Tokyo Igaku-sha; 2018. (in Japanese).


http://amyloidosis-research-committee.jp/wp-content/uploads/2018/02/guideline2010.pdf
http://amyloidosis-research-committee.jp/wp-content/uploads/2018/02/guideline2010.pdf
http://amyloidosis-research-committee.jp/wp-content/uploads/2018/02/guideline2010.pdf
https://doi.org/10.1155/2016/6723575

®

Check for
updates

Kidney Diseases

13

Masanori Tokumoto, Koichi Hayashi,
Hiroshige Ohashi, and Akira Sasaki

1 Nephritis [1-3]
Masanori Tokumoto

Nephritis can be divided into glomerulonephritis
and interstitial nephritis according to the site of
inflammation in the kidney, and acute and
chronic nephritis according to the degree of pro-
gression. In this section, acute glomerulonephri-
tis, rapidly progressive glomerulonephritis,
chronic glomerulonephritis, and acute interstitial
nephritis, which are not partial diseases of sys-
temic diseases but primary and relatively fre-
quent diseases, are reviewed.
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1.1 Acute Glomerulonephritis

1.1.1 Definition

It is a syndrome of acute onset of hematuria, pro-
teinuria, decreased glomerular filtration rate
(GFR), sodium (Na)/water retention, and
hypertension.

1.1.2 Pathophysiology

It develops after an incubation period of
1-2 weeks following upper respiratory tract
infection. Some of the infectious pathogens
become antigens, forming immune complexes
and depositing them in the glomeruli, and inflam-
matory cells accumulate and endothelial cells
and mesangial cells proliferate, resulting in
obstruction of blood vessels in the glomeruli and
impairment of glomerular blood flow. As a result,
GFR and urine volume decreases, and sodium
and water accumulate, causing hypertension and
edema. Typically after hemolytic streptococcal
(streptococcal) infection; conventionally, about
80-90% of cases were group A beta-hemolytic
streptococcus, and streptococcus pneumoniae,
staphylococcus aureus, fungi, and parvoviruses
have been reported as causative pathogens in
recent years.

1.1.3 Epidemiology

It is common in children and adolescents, but
also occurs in the elderly.
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1.1.4 Symptoms

Hematuria, edema, and hypertension are the
main symptoms. Gross hematuria (brown or
cola color) is observed in about one third of
cases, but it disappears in a few days to 2 weeks.
Edema is present on the face and upper and
lower extremities, and is more pronounced
around the eyelids on waking. The patient may
have oliguria with urine volume of less than
400 mL/day, and excessive circulating plasma
volume may cause symptoms of heart failure.

1.1.5 Clinical Examination

Microscopic hematuria is always present, and most
cases are accompanied by erythrocyte cast and pro-
teinuria. Blood tests show a decrease in comple-
ments (CH50, C3) early in the course of the disease
and an increase in serum antibody titers such as
antistreptolysin O (ASO) and antistreptokinase
(ASK) if after streptococcal infection. Bacteria
may be detected in pharyngeal culture. GFR is
decreased in about half of cases, and blood urea
nitrogen (BUN) and serum creatinine (Cr) may be
transiently elevated. Renal biopsy shows many
inflammatory cells, including neutrophils filling
the vascular lumen, such as endocapillary prolifer-
ation, and immunofluorescence microscopy shows
granular deposition of C3 along the glomerular
capillary wall and granular deposition of IgG in the
early stages of the disease.

1.1.6 Treatment

Rest and diet therapy (high calorie intake, protein
and salt restriction) are main, and rest in the early
stages of illness is particularly important. If
streptococcal infection is confirmed in the early
stages of illness, antibacterial agents such as pen-
icillin may be used, but not if the infection has
been already cured. If hypertension and edema
cannot be treated by salt restriction, diuretics
should be administered. Antihypertensive agents
may also be used to treat hypertension.

1.1.7 Prognosis

In children, more than 90% of cases are completely
cured within 3—6 months, but the cure rate decreases
with age, and the cure rate in adults is about
60-80% and the disease tends to become chronic.

1.2 Rapidly Progressive
Glomerulonephritis
1.2.1 Definition

It is a syndrome of rapidly progressive renal fail-
ure over a period of weeks to months, accompa-
nied by urinary abnormalities indicative of
nephritis.

1.2.2 Pathophysiology

More than half of the cases have systemic vasculitis
with positive of antineutrophil cytoplasmic antibod-
ies (ANCA) in the blood, but acute glomerulonephri-
tis, other primary glomerulonephritis, and infectious
and collagen diseases may also be the cause.

1.2.3 Epidemiology
It is common in middle-aged and elderly people.

1.24 Symptoms

Most of the initial symptoms are non-specific,
such as fever, arthralgia/myalgia, and loss of
appetite. As renal dysfunction progresses, edema,
hypertension, oliguria, and anuria are observed.
Respiratory symptoms are also common.

1.2.5 Clinical Examination

Hematuria, proteinuria, and cylindruria are
observed, and GFR is decreased and BUN and
serum Cr are increased. Inflammatory findings
such as elevated CRP and erythrocyte sedimenta-
tion rate, and severe anemia relative to the degree
of renal dysfunction are often observed. ANCA
and anti-glomerular basement membrane (GBM)
antibodies are often positive, and reduced com-
plements are not rare. The typical case is crescen-
tic glomerulonephritis, in which more than 50%
of glomeruli on renal biopsy show the formation
of a crescent (increased epithelial cells of
Bowman’s capsule, monocytes, macrophages,
and other cells that look like a crescent). There
are various types in this disease. It can be divided
into three types by immunofluorescence micros-
copy: (1) immunocomplex type, in which IgG is
deposited in granular pattern on the glomerular
capillary wall and mesangium; (2) anti-GBM
antibody type, in which IgG is deposited in linear
pattern on the glomerular capillary wall; and (3)
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pauci-immune type, in which immune complexes
are less deposited. In Japan, pauci-immune type
is the most common, and ANCA is found in many
cases.

1.2.6 Treatment

Immunosuppressive therapy with corticosteroids
and immunosuppressive drugs is the basic treat-
ment. In the initial stage, oral corticosteroids are
administered, and high-dose intravenous cortico-
steroids are used when there are severe inflam-
matory findings or multiple organ involvement.
Immunosuppressive drugs are used in combina-
tion depending on the condition of the patient. In
Europe and the United States, plasma exchange
therapy is used for alveolar hemorrhage patients
with ANCA-associated vasculitis or anti-GBM
antibodies.

1.2.7 Prognosis

The renal prognosis and vital prognosis are both
poor, and dialysis is often required, but there are
cases of death during the course.

1.3 Chronic Glomerulonephritis

1.3.1 Definition

It is a primary glomerular disease in which
abnormalities in urinalysis such as proteinuria,
hematuria, and cylindruria persist for more than
1 year.

1.3.2 Pathophysiology

It is thought to be caused by an antigen-antibody
reaction in the local glomeruli or by the deposi-
tion of immune complexes formed in the blood to
the glomeruli, resulting in an immune reaction in
the local glomeruli. With persistent inflammatory
stimulation, glomerular component cells, infil-
trating leukocytes, and platelets produce growth
factors, proteolytic enzymes, and reactive oxygen
species, resulting in inflammation not only in the
glomeruli but also in the interstitium.
Furthermore, hemodynamic changes in the glo-
merular region cause glomerular hypertension,
which leads to glomerulosclerosis via glomerular
hyperfiltration.

1.3.3 Epidemiology

It is the second most common primary cause of
dialysis initiation and is more common in young
patients than in the elderly.

1.3.4 Classification

Histopathologically, there are several types of
nephropathy such as IgA nephropathy, mesangial
proliferative glomerulonephritis, membranous
nephropathy, membranoproliferative glomerulo-
nephritis, minimal change nephrotic syndrome,
focal glomerulosclerosis, etc. In Japan, the fre-
quency of IgA nephropathy is the highest.

IgA Nephropathy

1. Outline: This is a mesangial proliferative glo-
merulonephritis with granular deposition of
IgA in the mesangial region of the glomeruli.

2. Epidemiology: This is the most common pri-
mary chronic glomerulonephritis in Japan,
accounting for more than 30% of chronic glo-
merulonephritis in adults. Because of the lack
of symptoms, it is often detected by abnormal
urine analysis.

3. Symptoms: In most cases, the symptoms are
asymptomatic, but gross hematuria, edema,
and hypertension may be observed with upper
respiratory tract infection.

4. Clinical Examination: Microscopic hematu-
ria is almost always observed, and deformed
erythrocytes or erythrocytic cast may be seen
in the urinary sediment. Proteinuria is also
common. Serum IgA is elevated in more than
half of patients, and renal function may be
impaired at the time of diagnosis. Renal
biopsy shows proliferation of mesangial cells
and enlargement of the mesangial matrix,
which may be accompanied by a crescent.
Immunofluorescence microscopy shows gran-
ular IgA deposition mainly in the mesangial
region, often accompanied by C3 deposition.

5. Treatment: Dietary therapy (high -calo-
rie intake, protein and salt restriction) and
drug therapy are the basic treatments. In the
group with low activity and low possibility of
end-stage renal failure, the patient is observed
without drug therapy. Patients with highly
active acute lesion should be treated with
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corticosteroids. Inhibitors of the renin-
angiotensin system are often used to inhibit
the increase in intraglomerular pressure and
reduce proteinuria.

6. Prognosis: The prognosis had been thought to
be good with a relatively gradual course, but it
has become clear that approximately 20-40%
of patients progress to end-stage renal failure
and require hemodialysis more than 20 years
after diagnosis. In general, the prognosis is
poor in patients with hypertension and high
levels of proteinuria in the early stage of the
disease.

1.4 Acute Tubulointerstitial
Nephritis
1.4.1 Pathophysiology

Allergy to drugs such as antimicrobials, nonste-
roidal anti-inflammatory agents, diuretics, uric
acid synthesis inhibitors, and anti-ulcer agents is
the main cause of the disease, which develops
more than 2 weeks after initiation of the drug. All
drugs are possible causes.

1.4.2 Symptoms

Patients may be asymptomatic and may complain
of anorexia, nausea and vomiting, and general
malaise. They may also complain of back pain
associated with renal enlargement, skin rash
associated with drug allergy, fever, and
arthralgia.

1.4.3 Clinical Examination

Both proteinuria and hematuria are mild, but
tubular injury results in increased urinary excre-
tion of low-molecular-weight proteins (a1l and
B2-microglobulin) that is absorbed from the
tubular epithelium and N-acetylglucosaminidase
(NAG) that is an enzyme in tubular epithelium.
Sterile pyuria is characteristic, and eosinophils
may be detected in the urine. In blood tests, both
BUN and serum Cr are elevated, but the BUN/

Cr ratio is characteristically less than 10. In
drug allergy, there is an increase in peripheral
blood eosinophils and serum IgE. In renal
biopsy, glomeruli are almost normal, and there
is marked inflammatory cell infiltration and
edema in the interstitium surrounding the
injured tubules.

1.4.4 Treatment and Prognosis

In cases of drug-induced acute tubulointerstitial
nephritis, renal function often recovers with dis-
continuation of the causative drug. The prognosis
is good if the disease is detected early, and com-
plete remission is usually achieved. If renal func-
tion does not improve after discontinuation of the
causative drug, corticosteroids or immunosup-
pressive drugs may be administered. Oliguria and
uremia may occur, and hemodialysis may be
required.

2 Acute Renal Failure [4-7]
Koichi Hayashi

2.1 Disease Overview

Acute renal failure (ARF) is a life-threatening
condition caused by a rapid decline in renal
function, resulting in accumulation of metabo-
lites, electrolyte abnormalities, disturbance of
acid-base equilibrium, and dysregulation of
fluid volume. Until now, there has been no
definitive definition of the diagnosis of acute
renal failure, but much attention has been mainly
focused on the search for the cause and counter-
measures against complications, rather than on
early detection. In recent years, the concept of
acute kidney injury (AKI) has been proposed to
improve the prognosis by early diagnosis and
intervention, and the definition of AKI has been
established. The transition in perception from
acute renal failure to AKI is now well
established.
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Table 13.1 Diagnostic criteria for stage of acute kidney
injury
Urinary

sCr criteria excretion criteria

Stage ACr> 0.3 mg/dLor 0.5 mL/kg/h or less for
1 1.5-1.9 times sCr more than 6 h

elevated
Stage sCrelevated 2.0-2.9 0.5 mL/kg/h or less for
2 times more than 12 h
Stage sCr elevated > 3.0 0.5 mL/kg/h or less for

more than 24 h or
anuria for more than
12h

3 times or sCr > 4.0 mg/
dL or start of renal
replacement therapy

Definition

1. ACr > 0.3 mg/dL (within 48 h)

2. 1.5 times higher than the reference value of sCr (within
7 days)

3. Urine output of 0.5 mL/kg/h or less for more than 6 h
Note: Diagnosis of AKI is made if one of definitions 1-3
is met; in severity classification by SCr and urine output,
the higher severity is adopted

The RIFLE, AKIN, and KDIGO criteria have
been proposed as definitions of AKI, and in 2016,
Japanese guidelines for the treatment of AKI
have been developed based on the KDIGO crite-
ria. Thus, AKI is defined based on the degree of
increases in serum creatinine levels and changes
in urine volume (Table 13.1).

2.2 Pathophysiology

The rapid decline in renal function and urine out-
put is central to the pathophysiology of the dis-
ease, but it does not matter whether the primary
cause is renal or extrarenal. It includes not only
direct renal damage such as acute tubular necro-
sis, nephritis, and vasculitis, but also functional
renal damage such as heart failure, hypotension,
hepatorenal syndrome, and sepsis. Consequently,
decreased glomerular filtration and reduced urine
volume and sodium excretion ensue.

Risk factors for AKI include age, male gender,
pre-existing chronic kidney disease, diabetes
mellitus, and heart failure, as well as sepsis, heart
failure, and cardiac surgery (Table 13.2).

Table 13.2 Risk factors for acute kidney injury

AKI risk factors

Patient-specific AKI risk according to the

factors disease state
Aging Advanced disease
Male Septicemia

Colored person
Preexisting chronic kidney

Cardiac surgery
Major non-cardiac

disease surgeries
Albuminuria Acute heart failure
Hypertension Exposure to contrast

media

Drug toxicity,
nephrotoxic substances
Injury

Diabetes mellitus

Anemia

Complications of chronic liver
disease and portal
hypertension

Heart failure, impairment of
cardiac contractility

Chronic obstructive
pulmonary disease

Peripheral vascular disease
Malignant tumor

2.3 Epidemiology

The incidence of AKI has been increasing due to
the aging of the population and the increase in
lifestyle-related diseases. Although there are
some issues such as the difference in data collec-
tion, there is a difference in the incidence of AKI
between inpatients and outpatients. In hospital-
ized patients, the average incidence was 23%,
and the incidence related to intensive care and
cardiac surgery was particularly high, with the
most common causes being renal ischemia, neph-
rotoxic substances, and sepsis. In contrast, the
incidence of out-of-hospital AKI is higher in low-
and middle-income countries, and the proportion
of out-of-hospital AKI is higher in low-income
countries. Factors associated with out-of-hospital
AKI include dehydration, infection, and
childbirth.



244

M. Tokumoto et al.

Table 13.3 Classification of acute kidney injury

Prerenal Renal Postrenal
Mechanism Functional renal Renal parenchymal disorder Urinary tract excretion
hypoperfusion Glomerular and vascular Renal tubular disorder
disorders impairment
Cause Shock Malignant hypertension Acute tubular Prostatic hypertrophy
Dehydration Glomerulonephritis Necrosis Bilateral ureteral
Bleeding Interstitial obstruction
Burns nephritis Neurogenic bladder
Postoperative period
Heart failure
Nephrotic syndrome
FENa <1% >1%

FENa (fractional Na excretion) = 100 x (urine Na concentration x serum Cr concentration)/(serum Na concentra-

tion x urine Cr concentration). Cr creatinine

24 Categories

AKI is classified into prerenal, renal, and postre-
nal one according to the mechanism of renal
involvement (Table 13.3). Fractional Na excre-
tion (FENa) indicates sodium reabsorption in the
renal tubules, and the response to AKI varies
depending on the location of the lesion.

2.4.1 Prerenal

Prerenal AKI is defined as a condition in which
glomerular filtration is reduced due to a
decrease in renal blood flow. It is caused by
dehydration, hemorrhage, burns, postoperation,
heart failure, nephrotic syndrome, etc. FENa is
low (<1%).

2.4.2 Renal
Renal parenchymal damage results in decreased
glomerular filtration.

It is caused by glomerulonephritis with pri-
mary glomerular lesions, and acute tubular necro-
sis or acute tubulointerstitial nephritis presenting
mainly tubular lesions.

FENa is low (<1%) in glomerular lesions and
high (>1%) in tubular lesions.

2.4.3 Postrenal
Postrenal AKI is caused by an excretory disorder
of the urinary tract, such as prostatic hypertrophy,

bilateral ureteral obstruction, or neurogenic blad-
der. FENa is elevated (>1%).

25 Symptoms

Uremic  symptoms such as oliguria,
edema, hypertension, cardiac failure, pulmo-
nary congestion due to fluid retention, anorexia,
and nausea may occur. In acute and severe cases,
disturbance of consciousness and convulsion
may also occur.

Regarding hyperkalemia and hypocalcemia,
as a result of electrolyte abnormalities, special
attention should be paid to atrioventricular block
and ventricular tachycardia (caused by hyperka-
lemia), and QT prolongation and ventricular
tachycardia (caused by hypocalcemia).

2.6 Laboratory Examination

There is an increase in blood urea nitrogen level,
serum levels of creatinine, potassium, and phos-
phorus due to acute renal dysfunction, a decrease
in serum bicarbonate level due to metabolic aci-
dosis, and an increase in serum chloride. On the
other hand, serum sodium and calcium tend to
decrease. In general, when renal function is
totally impaired, serum creatinine is elevated by
0.5-1.0 mg/dL per day. Anemia may also be
present.
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2.7 Treatment

In prerenal cases, fluid correction or elimina-
tion of the cause of functional renal hypoperfu-
sion should be done. In postrenal cases, the
cause of urinary tract obstruction should be
removed. In renal cases, drugs should be dis-
continued, steroid hormones may be adminis-
tered, and immunosuppressive therapy should
be used in rapidly progressive
glomerulonephritis.

In all cases, dialysis therapy is indicated if
no improvement is expected. In prerenal and
postrenal cases, renal function may improve
with elimination of the cause. In renal cases,
there is relative improvement if the cause is
drug-induced, but renal dysfunction often
remains in other causes. In both prerenal and
postrenal cases, the disease may progress to
renal paremchymal AKI if appropriate treat-
ment is not given.

Hemodialysis is often selected as dialysis
therapy, but peritoneal dialysis may be used in
cases of circulatory instability or cerebral hemor-
rhage. In hemodialysis, continuous or intermit-
tent hemodialysis may be chosen depending on
circulatory dynamics.

2.8 Prognosis

When comparing hospital-onset AKI with out-
of-hospital-onset AKI, in-hospital-onset AKI is
generally associated with a worse prognosis.
Similarly, when septic AKI is compared with
non-septic AKI, mortality is higher in septic
AKI.

In AKI, renal dysfunction develops acutely
but usually recovers, however, it may be irre-
versible depending on the pathogenesis of the
primary disease. In recent years, a history of
AKI has been recognized as a risk factor for
chronic kidney disease and is considered to be a
risk factor for future chronic kidney disease.
Thus, it is important to prevent the development
of AKI.

29 Recent Findings

Among urinary biomarkers, urine NGAL and
urine L-FABP may be useful for early diagnosis
of AKI.

The usefulness of low-dose atrial natriuretic
peptide and low-dose dopamine in the prevention
and treatment of AKI is not clear. Loop diuretics
are not effective for prophylaxis or treatment, and
their use is not recommended except for the cor-
rection of fluid overload.

3 Chronic Renal Failure [8-10]
Hiroshige Ohashi

3.1 Disease Overview

Chronic renal failure (CRF) is a syndrome in
which the function of the kidneys declines to the
point where they do not recover continuously for
several months to several years or more, regard-
less of the primary disease, resulting in a variety
of symptoms.

Decreased renal function means a decrease in
the number of functioning nephrons in CRF. The
remaining nephrons cannot withstand the excessive
load and drop out, further reducing the number of
nephrons and leading to end-stage renal failure.

In end-stage renal failure, systemic symptoms
such as malaise, anorexia, and edema appear,
resulting in uremia. In other words, uremia is an
advanced state of chronic renal failure and is
characterized by the appearance of systemic
symptoms unrelated to the kidney.

3.2 Pathophysiology
Chronic renal failure differs significantly from
acute renal failure in that it is irreversible with
little chance of recovery.

Acute renal failure refers to the loss of renal
function in a short period of time, hours or days.
It may be caused by an abnormality in the kidney
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itself or by insufficient blood supply to the kid-
ney due to shock, massive bleeding, severe diar-
rhea, or vomiting. However, acute renal failure is
characterized by rapid healing.

Chronic renal failure (CRF) is a syndrome in
which renal function declines over a chronic
course, independent of the primary disease. It is
important to understand the causes of chronic
renal failure in order to determine treatment and
prognosis.

When the number of nephrons decreases, the
remaining nephrons are further overloaded,
resulting in glomerular hyperfiltration, which
further decreases the number of nephrons by
hemodynamic mechanisms, decreases glomeru-
lar function, and increases creatinine:(Cr) in the
blood.

Once chronic renal failure occurs, regardless
of the primary disease, recovery is unusual and
renal function declines further.

3.3 Epidemiology

It is estimated that there are 50,000-70,000
patients with chronic kidney disease stage 5 in
Japan, and it is necessary to prevent the progres-
sion to dialysis and to suppress the development
of complications such as cardiovascular disease
during the course of the disease.

34 Symptoms

Symptoms of renal disease include abnormalities
in urinalysis, such as proteinuria and hematuria,
changes in urine volume, edema, and elevated
blood pressure; further deterioration of renal
function leads to uremia.

Symptoms of uremia include general malaise,
anorexia, nausea with vomiting, uncontrollable
blood pressure, dyspnea, and sleep disturbance.
1. Cardiovascular symptoms: The accumulation

of sodium (Na) and water may cause heart

failure, and hyperkalemia (K) may cause
arrhythmia. Because the kidneys play an
important role in sodium excretion and blood

pressure control via the renin-angiotensin sys-
tem, blood pressure often increases when
renal function declines.

2. Gastrointestinal symptoms: The accumulation
of uremic toxin causes anorexia and
dysgeusia.

3. Renal anemia: Red blood cells are produced
in the bone marrow, but when anemia occurs,
erythropoietin is produced in the kidneys, and
red blood cells are produced in the bone mar-
row to prevent anemia. Therefore, anemia
appears and progresses when renal function
declines.

4. Metabolic acidosis: Because the kidneys
excrete acidic urine, when renal function is
impaired, the body becomes acidic. The dis-
ease is asymptomatic, but hyperkalemia may
occasionally occur.

5. Secondary  hyperparathyroidism  (oste-
itis fibrosa): Calcium (Ca) ingested orally is
absorbed from the intestinal tract. In renal
failure, hyperphosphatemia due to decreased
phosphorus (P) excretion and hypocalcemia
due to impaired vitamin D activation with
reduction of Ca absorption from the intestinal
tract are observed. In order to correct the
hypocalcemia, the parathyroid gland increases
its activity, producing more parathyroid hor-
mone (PTH), mobilizing Ca from bone, and
decreasing bone mineral density.

3.5 Clinical Examination

3.5.1 Urinalysis

This is the most important test, although it is sim-
ple. It is important to confirm whether there are
any abnormalities in the urine sample, whether
proteinuria is present alone or in combination
with hematuria, and whether proteinuria is severe
or not.

In diabetic nephropathy, hematuria is rare and
proteinuria is predominant, and when proteinuria
is accompanied by hematuria, chronic glomeru-
lonephritis is more likely. In nephrosclerosis,
there are often no abnormalities in urinalysis
such as proteinuria or hematuria.
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3.5.2 Blood Test

Depending on the degree of renal failure, elevated
serum levels of Cr, urea nitrogen (UN), and uric
acid (UA), decreased serum Na and Ca levels,
and elevated serum K and P levels are often
observed, and metabolic acidosis, renal anemia,
and hyperparathyroidism develop.

Serum Cr level is widely used to evaluate
renal function, but varies with gender and body
size, because its production is proportional to
muscle mass.

3.5.3 Diagnostic Imaging

With decrease in renal function, if the kidneys are
atrophic, it is chronic renal failure; if they are
enlarged, it may be acute renal failure.

3.5.4 Evaluation of Renal Function

1. Estimated glomerular filtration rate (eGFR):
This test is widely used in recent years. eGFR
is calculated by a formula based on serum Cr
level, age, and gender, and is used to evaluate
glomerular function.

2. Creatinine clearance (Ccr): Endogenous Ccr
is measured using 24-h urine samples and is a
commonly used method in clinical practice to
evaluate glomerular function.

3.6 Treatment

Because the excretion of waste products, regula-

tion of water and electrolytes, and erythropoietin

production are dysfunctional, treatment is

required for each condition. In particular, dietary

therapy that restricts salt, water, protein, K, and P,

and drug therapy for each condition are central of

treatment.

3.6.1 Lifestyle Guidance and Diet

Therapy

1. Saltand water: Excessive salt and water intake
and extreme restriction are harmful. In con-
servative renal failure, fluid deficiency is
likely to occur at the same time as fluid excess
is easy to occur due to decreased accommoda-
tion ability. Basically, fluid intake should be
equal to the volume of insensible perspiration

plus the daily urine output, and salt intake
should be 3—6 g/day.

2. Protein and energy intake: The basic principle
of dietary therapy is to limit protein and salt
intake with adequate energy intake. The rec-
ommended energy intake is 25-35 kcal/kg/
day, depending on gender, age, and physical
activity level. If serum Cr level is elevated and
dialysis therapy may be required in the future,
protein intake should be 0.6-0.8 g/kg/day.

3. Tasty thing: Smoking cessation is necessary
to reduce the decline in renal function and to
prevent cardiovascular disease. Appropriate
alcohol consumption, in terms of ethanol,
should be 20-30 mL/day or less for male and
10-20 mL/day or less for female.

3.6.2 Blood Pressure Control

The goal of antihypertensive therapy is to prevent
the progression of chronic renal failure and to
reduce the risk of cardiovascular disease and
death, and the target of antihypertensive therapy
is below 140/90 mmHg and, if possible, below
130/80 mmHg.

The first-line antihypertensive agents are
angiotensin receptor blockade (ARB) and angio-
tensin converting enzyme (ACE) inhibitors,
which inhibit the renin angiotensin system
(RAS). If the target level is not reached, a Ca
antagonist, an alpha blocker, a beta blocker, and a
diuretic should be used in combination.

3.6.3 Anemia Management

Patients with chronic renal failure develop renal
anemia due to decreased production of erythro-
poietin in the kidney. The erythrocyte stimulating
agent (ESA) is administered, which should be
started at a hemoglobin (Hb) concentration of
10 g/dL or less, and the therapeutic target Hb
level should be 10—-13 g/dL, not exceeding 13 g/
dL.

3.6.4 Others

1. Dyslipidemia: The treatment of dyslipidemia
is expected to decrease proteinuria and sup-
press renal function decline. The goal is to
control low density lipoprotein (LDL) choles-
terol below 120 mg/dL.
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2. Mineral and bone disease (MBD): MBD
develops and progresses with the progression
of renal failure, and is collectively called
chronic kidney disease (CKD) associated
MBD (CKD-MBD). Because not only bone
changes but also systemic abnormalities such
as vascular calcification occur, CKD-MBD
has an impact on life prognosis. In the latest
studies, control of serum P is considered to be
the most important factor.

3. Hyperuricemia: Hyperuricemia is defined as a
serum uric acid level of 7 mg/dL or higher. As
renal function declines, uric acid excretion
function also declines, and the frequency of
hyperuricemia increases. In order to lower the
serum uric acid level, it is necessary to improve
lifestyle and to administer appropriate drugs.

4. Avoidance of renal-impairing drugs: When
renal function is impaired, renal excretory
drugs may increase the frequency of side
effects due to increased blood concentrations
of the drugs. Since side effects can exacerbate
renal impairment, when renal excretory drugs
are used, renal function should be evaluated
by eGFR and Ccr, and the dose of the drug
should be reduced or the administration inter-
val should be extended.

Antipyretic analgesic agents, contrast media,
anticancer agents such as cisplatin, and anti-
microbial agents such as aminoglycoside
should be used with caution in patients with
chronic renal failure.

3.7 Prognosis

As chronic renal failure progresses and uremic
symptoms appear, patients are treated by hemo-
dialysis (HD), peritoneal dialysis (PD), or renal
transplantation. Hemodialysis is often chosen in
Japan.

Renal transplantation is the only therapy that
can restore renal functions and presents a good
quality of life, more activated activities of daily
living, and better vital prognosis. However, the
low number of donated kidney transplants has
become a social problem in Japan.

3.8 Notes from Dentistry
Perspective
Akira Sasaki

The most common causes of chronic renal fail-
ure are diabetic nephropathy, chronic glomeru-
lonephritis, and hypertensive nephrosclerosis,
in that order. Especially, diabetic nephropathy is
increasing year by year, and nephrosclerosis is
also increasing. Therefore, when performing
dental treatment for patients with chronic renal
failure undergoing dialysis treatment (dialysis
patients) or not, it is necessary to consider not
only renal disease but also diabetes and hyper-
tension, as well as associated anemia and bone
metabolism disorder. In 2002, the concept of
CKD was introduced, which broadly refers to
the decline in renal function regardless of the
causative disease, and prevention and treatment
of CKD should be started from an early stage.
The relationship between periodontal disease
and systemic diseases such as diabetes mellitus
has been pointed out, and it is necessary to
understand CKD also from the standpoint of
dentistry.

Oral Manifestations of Chronic
Renal Failure

It is generally associated with multiple caries
and parenchymal enamel defects due to the
reduction of oral self-cleaning action and poor
oral management. In particular, dialysis patients
often present with xerostomia. The incidence of
periodontal disease is also high. When bone
metabolism is abnormal, the lamina dura disap-
pears and the trabeculae are obscured, resulting
in ground glass-like changes (Fig. 13.1). The
oral mucosa is characterized by pallor of the
gingival mucosa, stomatitis, and xerostomia due
to anemia and peripheral circulatory disturbance
caused by renal failure (Fig. 13.2). These symp-
toms are influenced not only by renal disease
but also by concomitant diseases and their
treatment.

3.8.1
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Fig. 13.2 Oral photograph of a dialysis patient

3.8.2 Problems and Drug Metabolism
During Dental Treatment

It is important to assess the patient’s clinical
symptoms and renal function with a thorough
understanding of the patient’s history and cur-
rent medical condition. It is also necessary to
understand the pathophysiology of concomitant
diseases such as diabetes, hypertension, and
bone metabolism disorders other than renal dis-
eases, and the treatment status including medi-
cation. The severity of CKD is evaluated by the
CGA classification, which consists of cause (C),
renal function (GFR: G), and proteinuria (albu-
minuria: A). The correspondence to dental treat-
ment depends on the severity of the CKD and
the degree of invasiveness of the dental treat-
ment. If the renal function is mildly impaired

(G1A1, G2A1), usual dental treatment is possi-
ble, but it is important to consult with the attend-
ing physician to understand the condition of the
patient and to confirm the precautions to be
taken in dental treatment. In addition, oral
implant treatment is contraindicated in patients
with severe renal dysfunction or dialysis [11].
Because patients are often accompanied by car-
diovascular disease, monitoring (blood pres-
sure, pulse rate, and SpO,) is necessary during
dental treatment. The blood pressure manchette
should be worn on the opposite upper arm
to avoid the occlusion of arterio-venous fistula
in hemodialysis patients.

The number of dialysis patients in the world is
increasing, and the prevalence of oral diseases is
high, so there are many opportunities for dental
consultation. It is desirable to perform dental
treatment on the day after hemodialysis when the
patient is in good physical condition because of
the time and physical burden on the day of hemo-
dialysis. In performing surgical procedures such
as tooth extraction, underlying diseases such as
diabetes mellitus and cardiovascular disease
should be noted, and bleeding tendency should
be considered if they are receiving antithrom-
botic therapy, heparin during dialysis is not
affected the day after dialysis. In general, surgi-
cal procedures should be performed under con-
tinuous antithrombotic therapy and local
hemostasis should be used. In patients with renal
disease, prophylactic administration of antibiot-
ics is necessary because of decreased immunity
and delayed wound healing. In dentistry, antibi-
otics and analgesics are frequently used, but their
prescription should be based on (1) drug metabo-
lism and excretion pathways and (2) renal func-
tion. The drugs, dosage, and administration
schedule should be adjusted based on Ccr or the
estimated GFR (glomerular filtration rate) calcu-
lated from serum Cr level based on age and gen-
der. In dialysis patients, the dialyzability of the
drug itself is also an important factor [12, 13]. In
the guidelines, NSAIDs are recommended to be
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avoided as much as possible in the elderly and
CKD patients because of the risk of acute renal
failure due to renal ischemia caused by inhibition
of prostaglandin synthesis, and acetaminophen is
considered safer, but the safety of long-term
administration is uncertain [14].
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1 Anemia [1-3]
Hirofumi Sawai

Anemia is a condition in which the hemoglobin
concentration in the peripheral blood is decreased.

Anemia can be caused by bleeding (e.g., men-
strual bleeding, gastrointestinal bleeding), hemo-
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lysis (e.g., spherocytosis, autoimmune hemolytic
anemia), decreased red blood cell production in
the bone marrow (e.g., aplastic anemia, leukemia,
myelodysplastic syndrome), or abnormal blood
distribution (e.g., idiopathic portal hypertension).

Common symptoms of anemia include those
associated with decreased cerebral oxygenation
due to impaired oxygen supply (lightheadedness,
dizziness, headache, fainting, etc.) and those asso-
ciated with cardiovascular overload due to com-
pensatory increased blood flow (palpitations,
shortness of breath, fatigue, general malaise, etc.).

According to red blood cell indices (mean cor-
puscular volume: MCV; mean corpuscular hemo-
globin: MCH; and mean corpuscular hemoglobin
concentration: MCHC) (Fig. 14.1), anemia is
classified into three groups: (1) microcytic hypo-
chromic anemia (Table 14.1); (2) macrocytic
anemia (Table 14.2); and (3) normocytic normo-
chromic anemia (Table 14.3).

1.1 Microcytic Hypochromic

Anemia (Table 14.1)

Iron-deficiency anemia is the most common
cause of microcytic hypochromic anemia.

1.1.1 Iron-Deficiency Anemia

One hemoglobin molecule consists of four globin
subunits (alpha chain, beta chain, etc.), and one
heme is bound to each globin subunit. Heme is
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Fig. 14.1 Red blood
cell index

1) Mean Corpuscular Volume (MCV)

Ht (%)

mean corpuscular volume (fl)= ———————— %1000

RBC (x10%/l)

(Reference value : 80 ~ 100 fl)

2) Mean Corpuscular Hemoglobin (MCH)

Hb (g/dI)

mean corpuscular hemoglobin (pg)= ————— x1

RBC (x10%/ul)

(Reference value : 27 ~ 34 pg)

3) Mean Corpuscular Hemoglobin Concentration (MCHC)

mean corpuscular hemoglobin concentration (g/dl) =

Hb (g/dI)
Ht (%)

(Reference value : 30 ~ 36 g/dL)

Table 14.1 Microcytic hypochromic anemia

Classification by erythrocyte Classification by

index etiology

Microcytic hypochromic 1. Iron-deficiency
anemia anemia

MCYV <80 (fL) 2. Sideroblastic anemia
MCHC <30 (g/dL) 3. Thalassemia

4. Hemoglobinopathies

Table 14.2 Macrocytic anemia

Classification by

erythrocyte index  Classification by etiology
Macrocytic 1. Megaloblastic anemia
anemia (a) Vitamin B, deficiency:
MCV >100 (fL) Pernicious anemia, post-
MCHC >30 (g/dL)  gastrectomy, malabsorption

syndrome, etc.
(b) Folic acid deficiency

2. Non-megaloblastic anemia
Secondary: Liver disease, etc.

Table 14.3 Normocytic normochromic anemia

Classification by

erythrocyte index Classification by etiology

Normocytic 1. Acute hemorrhage
normochromic 2. Hemolytic anemia
anemia 3. Aplastic anemia

MCV: 80-100 (fL)
MCHC: 30-36 (g/
dL)

4. Leukemia, malignant
lymphoma, myeloma, bone
marrow metastasis of cancer
5. Secondary anemia

synthesized in the mitochondria of erythroblasts,
and has an iron atom in its center that binds
reversibly to oxygen. When the body is deficient
in iron, hemoglobin synthesis is reduced, leading

to anemia. Causes of iron deficiency include
bleeding (menstrual bleeding, gastrointestinal
bleeding, etc.), inadequate iron intake, iron mal-
absorption, and increased iron requirements
(pregnancy, etc.). Iron-deficiency anemia is the
most common cause of anemia.

In addition to the common symptoms of anemia
such as lightheadedness, palpitations, and short-
ness of breath, deformed nails (spoon nails), pica
(eating dirt, paper, etc.), and Plummer-Vinson syn-
drome (atrophic glossitis, dysphagia) are also seen.

As examination findings, peripheral blood
tests show microcytic hypochromic anemia, with
no abnormalities in the leukocyte system, but an
increased platelet count is common. Biochemical
tests show a decrease in serum iron and ferritin
(storage iron) and increased unsaturated iron
binding capacity.

For treatment, iron is administered orally, but
if gastrointestinal disturbances are observed as an
adverse effect of iron or if the improvement of
anemia is urgent, iron is administered intrave-
nously. If bleeding is suspected as the cause of
anemia, it is necessary to investigate and treat the
causal disease of bleeding.

1.1.2 Sideroblastic Anemia

Due to impaired mitochondrial heme synthesis,
erythroblasts accumulate iron in the absence of
hemoglobin synthesis and collapse. Sideroblastic
anemia includes hereditary sideroblastic anemia,
myelodysplastic syndromes, and secondary sidero-
blastic anemia due to vitamin B4 deficiency or drugs.
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Examination findings include microcytic
hypochromic anemia, increased serum iron and
ferritin, and decreased unsaturated iron-binding
capacity. In the bone marrow, iron staining shows
ringed sideroblasts.

Vitamin Bg may be effective as a treatment.
Drug-induced sideroblastic anemia can be improved
by the discontinuation of the causative drug.

1.1.3 Thalassemia

Thalassemia is an inherited disorder in which
globin synthesis is decreased due to abnormalities
in the globin genes, resulting in microcytic hypo-
chromic anemia. Thalassemia includes alpha-
thalassemia in which alpha-globin decreases and
beta-thalassemia in which beta-globin decreases.

1.2 Macrocytic Anemia

(Table 14.2)

Macrocytic anemia is classified into two catego-
ries: megaloblastic and non-megaloblastic.

1.2.1 Megaloblastic Anemia

1. Pernicious anemia: Vitamin B, is absorbed
in the ileum by binding to (gastric) intrinsic
factor produced by gastric parietal cells. Since
vitamin B, acts as a cofactor for enzymes
involved in DNA synthesis, vitamin B, defi-
ciency causes maturation disorders not only in
red blood cells (megaloblastic anemia) but
also in all blood cells.

Pernicious anemia is induced by impaired
absorption of vitamin B, due to decreased
secretion of intrinsic factor associated with
the loss of gastric parietal cells caused by
atrophic gastritis, or due to the production of
anti-intrinsic  factor antibody (a type of
autoantibody).

In addition to the common symptoms of
anemia, Hunter glossitis (associated with red-
ness and pain of the tongue) may be observed.
As neurological symptoms, subacute com-
bined degeneration of spinal cord (numbness
of the limbs, loss of deep sensation, ataxia,
etc.) may occur.

As examination findings, peripheral blood
tests show macrocytic anemia as well as leu-

kopenia, thrombocytopenia (pancytopenia),
and neutrophil hypersegmentation (five or
more lobes). In the bone marrow, proliferation
of megaloblasts is observed. Anti-intrinsic
factor antibody can be detected in the serum
of about 60% of patients.

For treatment, vitamin B, should be
administered by intramuscular injection
(because orally-administered vitamin B, is
not absorbed).

In addition to pernicious anemia, postgas-
trectomy (due to lack of secretion of intrinsic
factor) and small intestinal lesions (e.g.,
Crohn’s disease) may reduce vitamin B,
absorption, resulting in macrocytic anemia.

2. Folic acid deficiency anemia: Since folic
acid acts as a cofactor in various enzymatic
reactions, DNA synthesis is impaired by folic
acid deficiency, resulting in megaloblastic
anemia. Folic acid deficiency is mainly caused
by inadequate folic acid intake due to nutri-
tional disorders or alcoholism. Folic acid defi-
ciency also occurs in folic acid metabolism
disorders caused by folic acid antagonists
(methotrexate).

The symptoms are similar to pernicious
anemia, but neurological symptoms are
absent.

Examination findings include low levels of
serum folic acid.

For treatment, oral administration of folic
acid and improvement of dietary habits are
recommended.

1.2.2 Non-megaloblastic Macrocytic
Anemia

In secondary anemia associated with chronic

hepatitis and liver cirrhosis, macrocytic anemia

without megaloblasts in the bone marrow is

observed.

1.3 Normocytic Normochromic

Anemia (Table 14.3)

The causes of normocytic normochromic anemia
include acute hemorrhage, hemolytic anemia,
aplastic anemia, leukemia, secondary anemia,
etc.
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1.3.1 Aplastic Anemia

A disorder of bone marrow hematopoietic stem
cells results in decreased production of all blood
cells. It may be idiopathic, hereditary, or second-
ary to the effects of drugs or radiation.

As symptoms, not only the common symp-
toms of anemia but also susceptibility to infec-
tion associated with leukopenia, and bleeding
tendency associated with thrombocytopenia are
observed.

Examination findings include pancytopenia in
peripheral blood tests and decreased all hemato-
poietic cells without abnormal cells in bone mar-
row tests. An increase in serum iron and ferritin,
a decrease in unsaturated iron-binding capacity,
and a marked increase in erythropoietin are
observed.

For treatment, blood transfusions (red blood
cells, platelets) are administered as supportive
care. Drugs include anabolic hormones, erythro-
poietin, granulocyte colony-stimulating factor
(G-CSF), immunosuppressive agents, etc. Bone
marrow transplantation is performed as a radical
treatment.

1.3.2 Hemolytic Anemia

Hemolytic anemia is either hereditary (abnormal-
ities in red blood cells) or non-hereditary (causes
other than red blood cells). Common symptoms
of hemolytic anemia include splenomegaly, jaun-
dice, and gallstones, in addition to the symptoms
of anemia. Compensatory erythroblast hyperpla-
sia in the bone marrow is associated with
increased reticulocytes (immature red blood
cells) in the peripheral blood. Biochemical find-
ings include an increase in indirect bilirubin and
a decrease in haptoglobin.

1. Hereditary spherocytosis: Hereditary sphe-
rocytosis is caused mainly by autosomal dom-
inant inheritance, in which red blood cells are
spherical in shape and cannot pass through the
endothelial cell space in the spleen and are
phagocytosed by macrophages, resulting in
hemolytic anemia.

As examination findings, peripheral blood
smears show spherocytes.

For treatment, splenectomy is performed,
which results in clinical cure, including
improvement of anemia and disappearance of
jaundice.

. Sickle cell anemia: Mutations in the beta-

globin gene cause hemoglobin S, which lead
to sickle-shaped (crescent-shaped) red blood
cells, resulting in hemolysis in the spleen and
vascular occlusion. Sickle cell anemia is com-
mon in malaria-prone areas such as Central
Africa owing to its malaria resistance.

. Hereditary hemolytic anemia due to

enzyme abnormalities: Genetic abnormali-
ties of enzymes in red blood cells cause hemo-
lytic anemia.

Glucose-6-phosphate dehydrogenase
(G6PD) deficiency is inherited as an X-linked
recessive trait and occurs almost exclusively
in males. It is common in Africa and the
Mediterranean, and is rare in Japan. Acute
hemolytic attacks are induced by infections,
drugs, surgery, or ingestion of fava beans,
although anemia is usually absent.

Pyruvate kinase (PK) deficiency is inher-
ited as an autosomal recessive trait and causes
hemolysis in the spleen, resulting in spleno-
megaly, jaundice, and gallstones.

. Paroxysmal nocturnal hemoglobinuria: A

deficiency of GPI-anchored membrane pro-
tein due to an abnormality in the PIGA gene
causes increased complement sensitivity,
resulting in intravascular hemolysis during
nighttime sleep and reddish-brown hemoglo-
binuria in the early morning. Since abnormal-
ities exist in hematopoietic stem cells,
pancytopenia occurs, and the disease may
progress to acute leukemia. Bone marrow
transplantation is performed as a radical
treatment.

. Autoimmune hemolytic anemia: The pro-

duction of anti-erythrocyte antibodies (auto-
antibodies against red blood cells) causes
hemolytic anemia. It is usually caused by
warm autoantibodies (autoantibodies that are
active at 37 °C), but can be caused by cold
autoantibodies (autoantibodies that are active
at low temperatures).
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(a) Autoimmune hemolytic anemia caused
by warm autoantibodies (IgG): It may
be idiopathic (of unknown cause) or sec-
ondary (associated with systemic lupus
erythematosus, lymphocytic leukemia,
etc.). Hemolytic anemia is sometimes
complicated by thrombocytopenia and is
called Evans syndrome.

As examination findings, the direct
Coombs test (detection of anti-erythrocyte
antibodies bound to the surface of red
blood cells) and the indirect Coombs test
(detection of anti-erythrocyte antibodies
in serum) are positive. Corticosteroids
and immunosuppressants are used for
treatment.

(b) Cold agglutinin disease: Cold agglutinin
(IgM), which is active at low tempera-
tures, causes hemolytic anemia, resulting
in its aggravation in winter and relief in
summer. The acute form, secondary to
mycoplasma or viral infections, is more
common in the young, while the chronic
form, associated with idiopathic type or
malignant lymphoma, is more common in
the elderly. Raynaud’s phenomenon may
be observed in cold weather. To prevent
hemolysis, it is recommended to avoid
exposure to cold.

(c) Paroxysmal cold hemoglobinuria:
Donath-Landsteiner — antibodies  (IgG),
which bind to red blood cells at low tem-
peratures and activate complement at 37 °C,
causes hemolysis, resulting in chills, shiver-
ing, headache, abdominal pain, and hemo-
globinuria after exposure to cold. It is often
secondary to syphilis or viral infections.

6. Drug-induced immune hemolytic anemia:
Hemolytic anemia may occur as adverse
effects of drugs (penicillin, quinidine, methyl-
dopa, etc.). Recovery from anemia is observed
within 1-2 weeks after discontinuation of the
drugs.

1.3.3 Secondary Anemia

Anemia caused by diseases other than hemato-
logic disorders is called secondary anemia, and it
occurs not infrequently.

1. Anemia of chronic disease: Anemia caused
by chronic infections (e.g., tuberculosis), col-
lagen diseases, malignant tumors, etc. usually
presents as normocytic normochromic ane-
mia. As examination findings, serum iron and
total iron-binding capacity are low, and ferri-
tin is high (ferritin is low in iron-deficiency
anemia). However, when iron deficiency
(hemorrhage) is associated, microcytic hypo-
chromic anemia is observed.

2. Renal anemia: In chronic renal failure, eryth-
ropoietin production in the kidney is
decreased, resulting in normocytic normo-
chromic anemia. For the treatment of renal
anemia, erythropoietin  preparation  is
administered.

3. Anemia associated with liver disease: In
chronic hepatitis and liver cirrhosis, macro-
cytic anemia is observed.

1.4 Notes from Dentistry

Perspective
Masaatsu Yagi

1.4.1 Types of Anemia

There are several types of anemia, but iron-
deficiency anemia, megaloblastic anemia, and
aplastic anemia, which are most frequently asso-
ciated with oral manifestations, are reviewed.

Iron-Deficiency Anemia

Iron-deficiency anemia (IDA) is a common form
of hypochromic microcytic anemia that accounts
for more than 80% of all anemias. It is more
common in women than in men. It is caused by
iron deficiency due to impaired heme synthesis
or inadequate iron absorption, and is common in
patients who have undergone gastrectomy.

Systemic symptoms include fatigue, tachycar-
dia, palpitations, and spoon nails.

Oral symptoms include a smooth tongue (red,
flat tongue) due to atrophy of tongue papillae,
angular cheilitis, atrophy of the pharyngeal and
cervical esophageal mucosa, and dysphagia,
known as Plummer-Vinson syndrome (Figs. 14.2
and 14.3).



256

H. Sawai et al.

Fig. 14.2 Smoothing of the tongue is seen

Fig. 14.3 Atrophy of the pharyngeal mucosa is seen

As for dental treatment, if Hb is 9.0 g/dL or
higher, there is no problem with surgical proce-
dures such as tooth extraction. For tongue pain
caused by atrophic glossitis, the treatment of the
primary disease should be prioritized, and iron
supplements should be administered.

Megaloblastic Anemia

Macrocytic megaloblastic anemia is caused by
deficiency of vitamin B, or folic acid, and vita-
min B, deficiency is more common. Vitamin B,
is often found in patients who have undergone
gastrectomy because it is not absorbed into the
body when the intrinsic factor secreted by the
gastric mucosa is deficient. Even without gastrec-

tomy, megaloblastic anemia caused by decreased
secretion of intrinsic factor or anti-intrinsic anti-
bodies is called pernicious anemia.

The oral manifestations include a smooth
tongue with atrophy of tongue papillae, dysgeu-
sia, and dysphagia, which is called Hunter’s
glossitis.

As in iron-deficiency anemia, there is no prob-
lem in dental treatment if Hb is 9.0 g/dL or
higher. Vitamin B, or folic acid may be effective
in the treatment of tongue pain, but only inject-
able vitamin B, is effective.

Aplastic Anemia
Aplastic anemia is normocytic normochromic
anemia caused by damage to hematopoietic stem
cells due to abnormal bone marrow function. It is
said to be caused by anticancer agents or radiation
exposure, but the cause is often unknown in Japan.
Because not only red blood cells but also white
blood cells and platelets are reduced, oral symp-
toms include worsening of inflammatory symp-
toms such as periodontitis and gingival bleeding.
The problem in dental treatment is that platelets
should be kept above 50,000/mm?* when per-
forming surgical procedures such as tooth
extraction. Because the white blood cell count
is also low, antimicrobial agents (in normal
doses) should be administered from the day
before tooth extraction. In any case, when per-
forming surgical procedures, it is necessary to
consult with the attending hematologist and to
make adequate preparations.

2 Leukemia
Kimihiro Matsumoto
2.1

Disease Overview,
Pathogenesis, and Symptoms

In the bone marrow, the site of hematopoiesis in
adults, normal hematopoiesis is impaired by the
space-occupying proliferation of leukemic cells
derived from mutated hematopoietic stem cells
and progenitor cells. Leukemia is a life-
threatening disease that progresses into blood
flow (peripheral blood) due to an increase in leu-



14 Hematologic Diseases

257

kemia cells (leukocyte formation and blood cell
increase) and is complicated by multiple organ
involvement, impaired blood flow, thrombosis,
DIC, infection, and anemia. Since acute myelog-
enous leukemia (AML) and acute lymphoblastic
leukemia (ALL) progress on a daily basis, urgent
treatments should be taken compared to chronic
myelogenous leukemia (CML) and chronic lym-
phocytic leukemia (CLL), which progress on a
monthly to yearly basis.

2.2  Causes of Leukemia

Leukemia is a cancerous state of hematopoietic
stem cell (HSC) or hematopoietic progenitor cell
due to abnormalities or disruptions in genes,
growth factors, transcription factors, and epi-
genetics related to hematopoietic differentiation,
proliferation, and the surrounding microenviron-
ment. Radiation exposure and chemotherapy are
risk factors.

23 Epidemiology

The incidence rate is a few per 100,000 age-
adjusted persons, and the incidence rate increases
in older age groups.

ALL is more common in children, and AML is
more common in adults. In the elderly, the pro-
portion of secondary AML from myelodysplastic
syndrome (MDS) etc. increases, and in ALL, the
proportion of Philadelphia chromosome-positive
of ALL increases.

2.4 Classification

2.4.1 Classification of Acute

Leukemia

Of the French—-American—British (FAB) classifi-
cation of blood cell morphology (M0-7 for AML
and L1-3 for ALL) published in 1976, M0O-7 is
the most important conventional morphological
classification and is still used in clinical practice.
The WHO classification [4], which is based on
histology and genotyping, is also included.

Other than de novo acute leukemia, MDS and/
or myeloproliferative neoplasm (MPN)-based
AML is occasionally generated. Acute leukemia
is defined as the ratio of myeloblasts greater than
20% by bone marrow puncture (30% in the FAB
classification), except in the presence of specific
chromosomal abnormalities characteristic of
acute leukemia (e.g., 8;21 translocation, inver-
sion 16, 9;22 translocation). Acute promyelocytic
leukemia (APL), which is more likely to be asso-
ciated with DIC and is more likely to benefit
from vitamin A derivatives, and Ph+ ALL, which
is more likely to benefit from tyrosine kinase
inhibitors (TKIs) in ALL are especially subclas-
sified from each leukemia. The term “Ph leuke-
mia” refers to Ph+ ALL and CML. In addition,
the elderly and the AYA generation (1624 years
old) are classified according to different treat-
ment guidelines (intensity), such as chemother-
apy and bone marrow transplantation.

2.4.2 Classification of Chronic
Leukemia

1. CML: It is defined by a single mutation in a
hematopoietic stem cell (HSC) that results in
acquisition of the BCR/ABL chimeric gene,
and has myeloproliferative tumor characteris-
tics. It progresses from the chronic phase (CP)
to the accelerated phase (AP) and blastic
phase (BP) in the natural course of 4-5 years,
and is usually found in the CP phase. The
prognostic risk classification by Sokal score
(low, intermediate, high) is still useful in the
era of tyrosine kinase inhibitors (TKIs).

2. CLL: It is a mature lymphoma identical to
low-grade B-cell lymphoma and is defined as
a peripheral blood lymphocyte count of 5000/
pL or higher. The presence of TP53 mutation
is an important adverse prognostic factor.

25 Symptoms

Compromised hosting is caused by varying
degrees of depression of defense mechanisms
such as the cutaneous mucosal barrier, neutrophil
count, humoral immunity, and cellular immunity.
Sepsis and febrile neutropenia occur frequently
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due to neutropenia caused by disease or treat-
ment, resulting in severe infection of bacteria,
candida, or aspergillus, etc. In lymphoid leuke-
mia (ALL, CLL), cellular immunity is also
impaired because systemic steroid-containing
regimens are often used in addition to decreased
humoral immunity.

Symptoms other than those of infection are
described below.

2.5.1 Acute Leukemia

Specific symptoms during the course of the dis-
ease include leukostasis due to marked leukocy-
tosis, hypoglycemia, hyperfibrinolytic DIC, and
tumor lysis syndrome after chemotherapy either
before or after treatment. Initial symptoms
include fatigue (due to anemia), bleeding ten-
dency (sometimes due to DIC, but mainly due to
thrombocytopenia), fever (due to pneumonia,
bacterial infections such as anal or dental infec-
tions, or deep mycosis such as pulmonary asper-
gillosis), bone pain (due to myeloproliferation),
night sweats, masses, and local pain (in patients
with extramedullary masses).

2.5.2 Chronic Leukemia

Abdominal distention due to hepatosplenomeg-
aly, left hypochondrial pain due to splenomegaly
or splenic infarction, or abnormalities in regular
medical checkup (leukocytosis, thrombocytosis).

2.6 Clinical Examination

2.6.1 Blood Test

Leukopenia (neutropenia), leukocytosis (increase
from the beginning in CML, but decrease fol-
lowed by increase in acute leukemia), anemia,
thrombocytopenia (increase in CML), increased
LDH, increased FDP (in patients with DIC), and
increased CRP (in patients with infectious dis-
eases or non-infectious inflammation such as
MDS) are observed. In CML, immature granulo-
cytes, eosinophils, and basophils are increased,
and leukemic hiatus are not formed; in APL, pro-
myelocytes and blasts are increased, and in CLL,
mature lymphocytes are increased.

2.6.2 Bone Marrow Examination

The ilium is mainly punctured. As with periph-
eral blood, the cells are stained with Giemsa stain
and examined to determine their morphology
(Fig. 14.4). Special stains such as peroxidase
stain (POX), esterase stain, and PAS stain are
applied as necessary, and myeloid (M0-7) and
lymphoid are determined on the day of examina-
tion. At the time of bone marrow specimen col-
lection, cell surface antigen test, chromosome
test, and genetic test should be submitted at the
same time to assist in morphological diagnosis.

2.6.3 Imaging Tests (X-Ray, CT, Etc.)
It detects hepatosplenomegaly, pneumonia, deep
mycosis, and enlarged lymph nodes.

2.7 Treatment

After achievement of improved hematopoiesis by
remission induction therapy, three to four courses
of the same treatment are performed as consoli-
dation therapy. For high-risk or relapse-refractory
patients, hematopoietic stem cell transplantation
is performed except in elderly patients [5]. A cer-
tain period of time is required for appropriate
donor selection and preparation.

2.7.1 Chemotherapy

Patients with AML should receive anthracycline
plus cytarabine (AraC), and patients with APL
should receive ATRA (all-trans-retinoic acid)
plus anthracycline or arsenite; patients with ALL
should receive systemic steroids plus combina-
tion chemotherapy, and patients with Ph+ ALL
should receive TKIs (tyrosine kinase inhibitors).
TKI monotherapy is the first choice for CML,
and anti-CD20 antibody chemotherapy, BTK
(Breton-type kinase) inhibitors, and BCL2 inhib-
itors are useful for CLL.

2.7.2 Irradiation Therapy

Local irradiation of extramedullary tumors or
total body irradiation (TBI) during hematopoietic
stem cell transplantation are performed before or
after chemotherapy.
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2.7.3 Intrathecal Therapy

MTX and AraC are administered intrathecally
to patients with or at high risk for central ner-
vous system involvement (ALL, some forms of
AML). Systemic side effects often occur. MTX
or AraC should be administered two to three
times a week for treatment and once a month
for prophylaxis, but this has not been
standardized.

2.7.4 Transplantation Therapy

Hematopoietic stem cell transplantation. Except
for APL, which can be treated with autologous
transplantation, allogeneic transplantation is
often indicated for leukemia in the absence of
favorable prognostic factors and in patients
younger than 60 years of age. It is important to
strengthen oral hygiene before transplantation
and to deal with oral problems caused by graft-

Fig. 14.4 (a-h) Bone marrow findings of leukemia. AML
acute myelogenous leukemia (a, b), ALL acute lympho-
cytic leukemia (¢, d), CML chronic myelogenous leuke-
mia (e, f), CLL chronic lymphocytic leukemia (g, h).
May-Giemsa (m-g) staining (a, e, ¢, g) and peroxidase
(POX) staining (b, d, f, h). (a, left picture) Increased of
medium to large myeloblasts (a) are found, and some of
them have auer rods (arrows: red club-shaped lines) with
granules characteristic of AML. (a, right picture)
Enlarged view of myeloblasts possessing Auer rods
(arrows in (a) left picture). (b) Many blasts are POX posi-
tive (brown cytoplasm). (¢) Medium- to large-sized blasts
with a high nuclear cytoplasmic (N/C) ratio without cyto-

plasmic granules are uniformly produced, and some
nucleoli are prominent. (d) POX negative blasts (arrows)
are increasing uniformly. (¢) Compared to the background
erythroblasts, the number of granulocytic cells (arrows) (=
having cytoplasmic granules) at each differentiation stage
is overwhelmingly increased. Granulocytes predominate
over erythroblasts, but myeloblasts are inconspicuous,
corresponding to the chronic stage. (f) Granulocytes
(arrows) of each maturation stage cell size are POX posi-
tive. (g) There is a marked increase in the number of
small- to medium-sized mature lymphocytes (arrows)
with a high N/C ratio that lack cytoplasmic granules. (h)
Proliferating lymphocytes (arrows) are POX negative
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versus-host disease after

transplantation.

(GVHD)

2.8 Prognosis

Various new drugs and advances in allogeneic
hematopoietic stem cell transplantation, includ-
ing bone marrow transplantation, have improved
the prognosis. When a long-term prognosis is
achieved, it is important to consider the deteriora-
tion of QOL due to chronic GVHD.

2.9 Recent Findings

The International Scale (IS%) of peripheral blood
BCR/ABL chimera gene (RT-PCR) is now cov-
ered by insurance in Japan. In terms of treatment,
the development of drug therapy has been
remarkable along with the progress of hemato-
poietic stem cell transplantation methods. In
recent years, FLT3 inhibitors for relapsed and
refractory AML, cytotoxin-conjugated anti-
CD22 antibody, anti-CD19 antibody and CD3
double antibody (blinatumomab) as antibody
therapy for ALL, and T cells (CAR-T) modified
to recognize and attack specific cancer antigens
by chimeric antigen receptor (CAR) have been
developed.

In addition, ponatinib, a third-generation TKI
for T315I-resistant mutations in Ph leukemia,
and BCL2 inhibitors for relapsed and refractory
CLL were launched.

2.10 Notes from Dentistry
Perspective [3]

Masaatsu Yagi

Leukemia, also known as cancer of the blood, is
one of the most common hematologic neoplasms.
It is a disease in which the number of leukocytes
increases abnormally in general, although there is
a period of temporary decrease in the number of
leukocytes. The bone marrow function is abnor-

Fig. 14.5 Gingival bleeding due to leukemia

mal and thrombocytopenia occurs, causing gingi-
val bleeding (Fig. 14.5). Although the number of
leukocytes increases, the abnormal function of
the leukocytes results in decreased immunity and
increased gingivitis and periodontitis, and gingi-
val swelling is a characteristic symptom. In addi-
tion, hematologic neoplasms are more likely to
develop DIC than solid tumors, and the bleeding
tendency is stronger and the general condition is
more likely to deteriorate.

Since gingival swelling and bleeding are char-
acteristic symptoms of leukemia, it is common
for leukemia to be detected during a dental exam-
ination. If you notice any abnormalities in the
oral cavity, you should take measures such as
referring the patient to a hematologist or having a
blood test performed, and avoid performing sur-
gical procedures such as tooth extraction.
Systemic symptoms include palpitations, short-
ness of breath, malaise, and fever. Easy bleeding,
such as bruising of the hands and feet, petechiae,
and epistaxis, and swelling of the liver and spleen
may also be seen. Lumbago, arthralgia, and head-
ache may also be seen.

2.10.1 Types of Leukemia

There are two types of leukemia, acute and
chronic, myeloid and lymphoid, and the oral and
systemic manifestations are similar, although
lymphadenopathy is added in the lymphoid form.
In addition, the white blood cell count is usually
higher in chronic than in acute cases. Acute pro-
myelocytic leukemia has been difficult to treat
because it is more likely to be associated with
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DIC and progresses more rapidly than other leu-
kemias. Still, the introduction of all-trans retinoic
acid (ATRA) has improved treatment outcomes.

Adult T-cell leukemia is caused by infection
with the HTLV-1 virus. It is transmitted from
mother to child through breast milk, blood trans-
fusion, or sexual intercourse. The incubation
period is very long (30-50 years), and it was once
thought to be a hereditary disease.

Chemotherapy with anticancer agents or
molecular targeted drugs and hematopoietic stem
cell transplantation are used for treatment.
Chemotherapy further lowers the immune sys-
tem, making the patient more susceptible to fun-
gal infections such as candida and viruses such as
herpes. Oral candidiasis, herpes labialis, and her-
pes zoster are common complications of chemo-
therapy, and antifungal and antiviral agents may
be necessary.

2.10.2 GVHD

Although hematopoietic stem cell transplanta-
tion (HSCT) has improved treatment outcomes,
the incidence of graft-versus-host disease
(GVHD) has also increased. In contrast to
peripheral blood stem cell transplantation, bone
marrow transplantation involves HLA compat-
ibility testing, but because the transplant is
from another person, GVHD often develops
even after immunosuppressive drugs are admin-
istered after transplantation. There are two
types of GVHD: acute GVHD and chronic
GVHD, and it is chronic GVHD that generally

Father (male)

Normal
XY
XX XX
Female infant Female infant
Normal Genetic carrier

causes oral symptoms. Lichen planus-like
mucosal symptoms and xerostomia are known
as oral symptoms. It is difficult to distinguish
GVHD from oral lichen planus even by histo-
pathological examination, so it is important to
confirm a history of hematopoietic stem cell
transplantation by interview for diagnosis.

Immunosuppressive drugs such as cyclospo-
rine and steroids are the mainstay of treatment
for GVHD, while azulene mouthwash and ste-
roid ointments are applied for lichen planus-like
symptoms and symptomatic treatment for
xerostomia.

3 Hemophilia
Masabhiro Ieko

3.1 Disease Overview

Due to X-chromosome-linked recessive inheri-
tance, hemophilia A is an inherited deficiency in
coagulation factor VIII (F VIII), and hemophilia
B is an inherited deficiency in F IX, which is a
typical hereditary hemorrhagic predisposition
that causes bleeding tendency. The disease usu-
ally affects boys, with heterozygous females
being carriers (Fig. 14.6). The disease is charac-
terized by recurrent deep hemorrhage in joints
and muscles that occurs from childhood.
Treatment basically replaces the deficient coagu-
lation factor preparation.

Mother (female)
Genetic carrier

XX
) XY
Male infant Male infant
Patient Normal

Fig. 14.6 X-chromosome-linked recessive inheritance (hemophilia). Children born to healthy fathers and a mother of
a hemophilia gene carrier have a 1/2 chance of developing hemophilia in boys and being a carrier in girls, respectively
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Fig. 14.7 Cascade of coagulation reaction. F VIIIa amplifies FX activation of F IXa by 20,000-fold

3.2 Pathophysiology
F VII is a large gene located on Xq28 at the end
of the long arm of the X chromosome and is com-
posed of 26 exons and an intervening intron.
Hemophilia A is caused by a genetic abnormality
(point mutation, inversion, deletion, etc.) such as
an intron 22 inversion. The F IX gene is located
at Xq27.1 and consists of eight exons and seven
introns. In hemophilia B, more than 90% of the
genetic abnormalities are point mutations [6].

F VIII and F IX are essential factors for the FX
activation reaction (Xase) in the coagulation reac-
tion system, activated factor VIIla (F VIIIa)

amplifies FX activation by F IXa about 20,000-
fold. (Fig. 14.7). Therefore, a decrease in F VIII
and F IX leads to a significant bleeding tendency.

3.3 Epidemiology

Hemophilia A is the most common congenital
blood coagulation disorders in Japan, with an
incidence of 1 per 5,000-10,000 boys. The ratio
of hemophilia A to hemophilia B is 5:1. About
30% of cases are solitary with no family history.
Female hemophiliacs also occur, although they
are extremely rare.
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34 Classification

Severity is categorized according to the activity
value of the applicable coagulation factor. F VIII
or F IX activity of <1% is classified as severe,
1-5% as moderate, and >5% (to <40%) as mild.

3.5 Symptoms [6, 7]

In hemophilia, bleeding that exudes (Oozing) is
common, subcutaneous, intra-articular, intramus-
cular, and oral bleeding and hematuria are com-
mon clinical manifestations of hemophilia.

1. Subcutaneous bleeding: This is the most
common type of hemorrhage. Mottled subcu-
taneous bleeding occurs from infancy, some-
times forming a subcutaneous hematoma.
Occasionally, bruising is palpable.

2. Intra-articular bleeding: This is a charac-
teristic clinical manifestation of the dis-
ease, most commonly in the foot, knee, and
elbow joints. It generally appears after the
age of 1 year, when the child begins to
walk. In the acute stage, intra-articular
bleeding causes discomfort in the joints,
severe pain and swelling, as well as move-
ment disorders that greatly limit the range
of motion of the joints. Repeated intra-
articular bleeding leads to progressive
degeneration and inflammation of the syno-
vial membrane of the joint, and chronicity
leads to irreversible bone deformation and
destruction, resulting in  hemophilic
arthropathy.

3. Intramuscular bleeding: The hemorrhage
tends to occur in the gastrocnemius muscle,
soleus muscle, lower limb muscles such as
muscle of thigh, causing swelling, pain, and
motor impairment. In iliopsoas bleeding, the
characteristic hip flexion position is called the
psoas position.

4. Intraoral hemorrhage: Bleeding from the
gingiva and tongue due to small cuts and bites

i Periapical  inflammation,

deciduous teeth, and the eruption period of

permanent teeth are also common causes of
oral bleeding. The fibrinolytic activity of the

1S common.

oral mucosa makes it difficult to stop bleeding
and prone to rebleeding, requiring appropriate
treatment and replacement therapy.

5. Other bleeding symptoms: Hematuria
occurs in adults with hemophilia and recurs
frequently. Intracranial hemorrhage is the
most frequent central nervous system hemor-
rhage and the most common cause of death in
hemophilia. It is most often caused by trauma,
but spontaneous hemorrhage also occurs.
Hemoperitoneum may cause significant ane-
mia. Hemorrhage within the intestinal wall
causes severe abdominal pain and may lead to
ileus.

3.6 Clinical Examination

The screening test shows a prolonged APTT with
anormal PT and platelet count. A definitive diag-
nosis confirms a decrease in F VIII or F IX activ-
ity. The von Willebrand factor (vWF) activity is
normal and this is an essential test for differenti-
ating von Willebrand disease. To exclude
acquired hemophilia A, anti-F VIII antibody
activity and APTT cross-mixing test should also
be performed.

3.7 Treatment

In principle, the main treatment is to replace the
deficient coagulation factors. Currently, heat-
treated plasma-derived products and genetically
modified products are used. Recently, bispecific
antibodies that bind to both F IXa and F X have
been developed to replace the cofactor function
of F VIII, and are used in the treatment of hemo-
philia A.

1. Blood preparation replacement therapy: F
VIII preparation is administered for hemo-
philia A and F IX preparation for hemophilia
B. Plasma-derived products and genetically
modified products are available. There are
bleeding replacement therapy, regular replace-
ment therapy, and preliminary replacement
therapy, depending on the timing of replace-
ment. Regular replacement therapy is widely
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used for the prevention of hemophilic arthrop-
athy, which is performed once to three times a
week using a formulation with a long half-
life. On the other hand, preliminary replace-
ment therapy involves infusion prior to events
with a high risk of bleeding (such as athletic
events).

For oral bleeding, replacement therapy
should be given at a target level of F VIII
activity of 20-40%, but should be limited to a
single dose. If hemostasis is difficult, supple-
mentation should be given every 12-24 h to
maintain the peak factor level above 20%
(until hemostasis). In patients with bleeding
of the tongue or laceration of the palate, the
target level of F VIII activity should be
40-60%.

2. Desmopressin acetate (DDAVP): DDAVP, a
treatment for central diabetes insipidus,
causes the release of VWF from vascular
endothelial cells and simultaneously increases
F VIII blood levels. DDAVP is often used in
mild to moderate hemophilia A patients dur-
ing procedures such as tooth extraction. The

effect is  attenuated by  continuous
administration.
3. Emicizumab  (IgG-type recombinant

humanized bispecific monoclonal anti-
body: bispecific antibody): Subcutaneously
administered at a dose of 3 mg/kg four times
at weekly intervals for the purpose of regular
replacement therapy, followed by 1.5 mg/kg
once every week, 3 mg/kg once every 2 weeks,
or 6 mg/kg once every 4 weeks.

3.8 Inhibitor-Possessing

Hemophilia and Its Treatment

Coagulation factor replacement therapy may
result in the development of allogeneic antibod-
ies (inhibitors) to F VIIT and F IX in coagulation
factor preparations, which invalidates the
administered preparation. Inhibitors occur in
about 30% of patients with hemophilia A and
3% of patients with hemophilia B. Inhibitor
titers are measured by the Bethesda method
(1 BU/mL is defined as the inhibitor activity that

reduces 100% of the factor activity to 50%),
with 5 BU/mL or more defined as a high-titer
inhibitor and less than 5 BU/mL as a low-titer
inhibitor. The risk of developing inhibitors is
thought to be influenced by the severity of
hemophilia, the type of genetic mutation,
genetic background such as family history, and
the amount of drug administered at the time of
initial treatment.

In patients with low inhibitor titers, high-
dose coagulation factor preparations are repeat-
edly administered to eliminate inhibitors
(referred to as immune tolerance induction (ITT)
therapy). In hemostatic therapy, a coagulation
reaction that avoids the deficient coagulation
factor (exogenous coagulation reaction) is used
to stop bleeding, and activated prothrombin
complex preparation (APCC), recombinant acti-
vated factor VII preparation (rF VIIa), and dried
concentrated human coagulation factor X plus
activated factor VII are administered. This is
called bypass therapy.

3.9 Physical Treatment

When hemophilia bleeds, in addition to hemo-
static treatment, the bleeding site should be
rested, elevated with a cold compress, and
immobilized. Intra-articular puncture should be
considered for acute severe intra-articular
bleeding.

3.10 Prognosis

The two leading causes of death in hemophilia
are hemorrhagic death and liver disease caused
by hepatitis C virus (HCV) transmitted by previ-
ously administered blood products. Death from
AIDS-related complications due to human immu-
nodeficiency virus (HIV) infection is also
common.

In recent years, the prognosis of hemophilia is
good due to the improvement of therapeutic
agents such as the safety of blood coagulation
factor preparations. As a result, the number of
adult to elderly patients with hemophilia has
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increased, and the disease is now associated with
atherosclerosis, such as  hypertension.
Coagulation control has become more compli-
cated in patients with ischemic heart disease who
also take antithrombotic drugs.

3.11 Notes from Dentistry

Perspective
Satoshi Goto

3.11.1 Clinical Examination

In hemophilia, which is generally a blood coagu-
lation disorder, PT is normal and APTT is
prolonged.

3.11.2 Precautions for Dental
Treatment

Dental treatment of patients with hemophilia
begins with knowing the severity of the disease
(Table 14.4). Since most hemophilic patients
know that they have hemophilia, it is important to
obtain information from their physician.
However, some patients with mild hemophilia do
not have bleeding episodes and do not know that
they have hemophilia.

The first step in risk assessment is a medical
interview. Most patients with severe or moderate
disease have had episodes of bleeding in the past
and have taken measures in their daily lives. First,
write a letter of introduction to the patient’s pri-
mary care physician and ask about the patient’s
current condition and the precautions and mea-
sures to be taken in case of surgical treatment.
The patient should be able to undergo normal
dental treatment without any problems, and if a
surgical procedure is to be performed, it should
be performed after replacement therapy of
coagulation factors according to the instructions
and local hemostatic treatment such as sutures
should be taken [8]. Since platelet function is

Table 14.4 Severity classification of hemophilia

Severe: Coagulation factor activity <1%
Moderate: Coagulation factor activity 1-5%
Mild disease: Coagulation factor activity >5%

normal, there is no problem with temporary
hemostasis. Therefore, it is important to monitor
the postoperative course because bleeding, exten-
sive swelling, and subcutaneous hemorrhage may
occur several days after the patient returns home,
even if hemostasis appears to have been achieved
in the clinic, such as after tooth extraction
(Fig. 14.8).

In the case of patients with mild hemophilia
who do not know that they have hemophilia,
dental treatment can be performed normally
because bleeding stops spontaneously even if
the patient falls and bleeds in daily life. In gen-
eral, surgical procedures such as tooth extrac-
tion are no problem. However, hemostasis may
be difficult to achieve during relatively inva-
sive dental surgery that requires bone drilling.
There have been cases in which hemophilia has
been identified due to difficulty in stopping
bleeding after dental surgery. If it is judged
that hemostasis is difficult to achieve with nor-
mal hemostatic treatments after surgery, the
patient should consult with the oral surgery
department of a general hospital while trying
to achieve local hemostasis by applying gauze
to the area.

Bleeding from advanced marginal periodonti-
tis is difficult to stop even in healthy individuals.
Therefore, it is recommended that periodontal
management and oral hygiene guidance be given
to patients with hemophilia, and a management
plan should be developed to maintain healthy
gingival conditions.

Fig. 14.8 Swelling and ecchymosis after extraction of
mandibular right second premolar
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4 Malignant Lymphoma (ML)
Shigeki Ito

4.1 Disease Concept

Malignant lymphoma is a neoplastic disease of
lymphocytes that develops from various stages of
lymphocyte differentiation. Malignant lymphoma
occurs mainly in lymphoid tissues such as lymph
nodes, spleen, and tonsils, but it also occurs in
many other tissues. It can occur in any organ,
including the gastrointestinal tract, thyroid gland,
lungs, liver, skin, bone marrow, and central ner-
vous system, and presents a variety of symptoms
depending on the site of development.

4.2 Pathophysiology

Genetic abnormalities are mainly involved in the
pathogenesis of malignant lymphoma. It is
thought that the accumulation of chromosomal
translocations and genetic abnormalities leads to
tumorigenesis through a multistep process.
Diffuse large B-cell lymphoma (DLBCL), a typi-
cal malignant lymphoma, is classified into two
types based on its cellular origin: germinal center
type and non-germinal center type. In the germi-
nal center type, epigenetic mutations and activa-
tion of the PI3K/AKT pathway are involved in
the pathogenesis. On the other hand, in the non-
germinal center type, mutations in the nuclear
factor-kB (NF-kB) signaling pathway gene clus-
ter, which is involved in cell survival and prolif-
eration, are linked to the pathogenesis of the
disease. In particular, mutations in cell surface
molecules such as B-cell receptors and Toll-like
receptors, and their downstream genes such as
TNFAIP3, CARDI11, MYDS88, and CD79B are
observed and are involved in pathogenesis.
Double expression lymphoma, which co-
expresses the anti-apoptotic molecule BCL2 and
the transcription factor MYC protein, is a sub-
group with poor prognosis [9]. Follicular
lymphoma is characterized by translocation of
BCL2 gene and immunoglobulin heavy chain
gene. Lymphoma progression requires secondary

genetic mutations such as p53 mutations.
Mucosa-associated lymphoid tissue lymphoma
has a high incidence in extralymphatic sites such
as the stomach, lung, orbit, thyroid gland, and
salivary gland, which often develops on the basis
of autoimmune diseases such as chronic thyroid-
itis and Sjogren’s syndrome.

4.3 Epidemiology

The crude morbidity rate of malignant lymphoma
is estimated to be 29.6 males and 24.5 females per
100,000 population (2016), and the number of
cases is increasing worldwide [10]. In Europe and
the United States, the proportion of Hodgkin’s
lymphoma and B-cell lymphoma is high, while in
Asia, the proportion of Hodgkin’s lymphoma is
lower and the proportion of T-cell lymphoma is
higher than in Europe and the United States. On
the other hand, the crude morbidity rate is esti-
mated to be 11.9 for males and 8.9 for females per
100,000 population (2018) [10]. There are various
types of malignant lymphoma, and the incidence
varies depending on geographical conditions and
race. In Japan, adult T-cell leukemia—lymphoma
caused by human T-cell leukemia virus type 1 is
the most common type of T-cell lymphoma, but
the incidence varies greatly depending on the
invasive status of the virus. The incidence of
extranodal NK/T-cell lymphoma, nasal type,
caused by Epstein—Barr virus is more common in
East Asia. Hepatitis C virus, HIV virus, infections
such as Helicobacter pylori, immunodeficiency
and autoimmune diseases, and the use of metho-
trexate have been reported as risk factors for the
development of the disease [11, 12].

4.4  C(lassification

According to the World Health Organization
(WHO) classification, the disease is broadly clas-
sified into B-cell, T and NK cell, and Hodgkin
lymphoma according to cellular origin [13].
Furthermore, each disease unit is formed by the
postulated normal cellular counterparts/cell of
origin, chromosomal/genetic abnormality, and
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Table 14.5 Classification of lymphoid neoplasms

—_

. Precursor lymphoid tumor
2. Mature B-cell neoplasms
* Diffuse large B-cell lymphoma
e Follicular lymphoma
* Mucosa-associated lymphoid tissue lymphoma
e Mantle cell lymphoma
e Burkitt lymphoma
* Intravascular large B-cell lymphoma, etc.
3. Mature T- and NK-cell neoplasms
e Adult T-cell leukemia/lymphoma
* Extranodal NK/T-cell lymphoma, nasal type
e Peripheral T-cell lymphoma
* Undifferentiated large cell lymphoma, etc.
4. Hodgkin lymphoma
¢ Nodular lymphocyte-predominant Hodgkin
lymphoma
* Classical Hodgkin lymphoma
5. Post-transplant lymphoproliferative disorders
6. Histiocytic and dendritic cell neoplasms

clinical picture. In the fourth edition (WHO-
2017), revised in 2017, the number of classifica-
tion items for lymphoid tumors is 112 [14]. Since
it is not possible to show all of them in this paper,
a rough classification is given (Table 14.5).

4.5 Symptoms

Malignant lymphoma can involve any part of the
body. Lymphadenopathy is the main symptom,
but organ-specific symptoms (abdominal disten-
tion due to hepatosplenomegaly, dyspnea due to
pleural effusion, diarrhea and intestinal obstruc-
tion due to gastrointestinal tract involvement)
may occur if extralymphatic organs are involved.
Fever, sweating, and weight loss (symptom B)
may be observed as systemic symptoms.

4.6 Clinical Examination

The examination of malignant lymphoma can be
divided into two main categories: definitive
diagnosis and staging. Definitive diagnosis is
based on histopathological diagnosis using
tumors obtained by surgical resection or biopsy
of lymph nodes. Once a definitive diagnosis is
made, staging is performed to determine the

treatment strategy. Imaging tests such as CT
scan and PET-CT scan, bone marrow examina-
tion, and cerebrospinal fluid examination are
used for staging.

4.7 Treatment

Chemotherapy and radiation therapy are the
mainstay of treatment for malignant lymphoma.
The treatment strategy is determined based on the
patient’s general condition, histopathological
diagnosis, grade, and clinical stage. Stages are
classified as stages -1V, as shown in Table 14.6,
with stages I and II being the localized stages and
stages III and IV being the advanced stages.

In the localized stage, radiation therapy may
be added after chemotherapy. In the advanced
stage, chemotherapy is the mainstay. Since che-
motherapy depends on the type and grade of the
disease, this article discusses representative
lymphomas.

4.7.1 Hodgkin’s Lymphoma

Doxorubicin, bleomycin, vinblastine, and dacar-
bazine combination therapy (ABVD therapy) is
the initial standard of care. Recently, the combi-
nation of brentuximab vedotin (BV), an anti-
CD30 monoclonal antibody conjugated with the
anticancer agent monomethyl auristatin E, and
doxorubicin, vinblastine, and dacarbazine has
been covered by insurance in Japan and has
been positioned the standard of care. The com-
bination of BV, high-dose chemotherapy with
autologous transplantation, and immune check-

Table 14.6 Stages of lymphoma

Stage One lymph node region or one extranodal

I lesion

Stage Lesions in two or more lymph node areas that

1I are confined to either the upper or lower part of
the diaphragm, or one extranodal lesion and a
lesion in the lymph node region on the
ipsilateral side of the diaphragm

Stage Multiple lymph node areas on both sides of the

III diaphragm or extranodal lesions

Stage Diffuse and disseminated lesions of extranodal

v tissue
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point inhibitors such as nivolumab and pembro-
lizumab is used for patients with refractory
disease.

4.7.2 Diffuse Large B-Cell Lymphoma
For DLBCL, the most common form of the dis-
ease, the standard of care is R-CHOP therapy, a
combination of rituximab, an anti-CD20 mono-
clonal antibody, and cyclophosphamide, doxoru-
bicin, vincristine, and prednisolone.

4.7.3 Follicular Lymphoma

Follicular lymphoma, the second most common
type of lymphoma, is a low-grade lymphoma
that progresses on a yearly basis. It progresses
slowly and often without subjective symptoms,
but is difficult to cure. After evaluating the
stage, tumor volume, and course of the disease,
the following options should be selected for
each patient: (1) careful observation, (2) ritux-
imab monotherapy, or (3) rituximab combina-
tion chemotherapy.

4.7.4 Extranodal NK/T-Cell
Lymphoma, Nasal Type

Most of them are rare lymphomas derived from
NK cells. About 70% of patients have localized
stage disease, mainly in the nasal cavity or sur-
rounding tissues. Because of the low efficacy of
CHOP therapy even in the localized stage,
chemoradiation with concurrent radiotherapy
and chemotherapy (2/3 dose of DeVIC; dexa-
methasone, etoposide, ifosfamide, and carbopla-
tin) is recommended [15].

4.8 Prognosis

Prognosis varies according to clinical stage and
disease type; in DLBCL, age (>61 years), LDH
(>normal), performance status (>2), stage (stage
III-1V), and extranodal disease (>2 sites) are
prognostic factors, and the 4-year survival rate is
94% for O factors, 79% for 1 or 2 factors, and
55% for 3 or more factors [16].

4.9 Recent Findings

As the molecular pathogenesis has been clari-
fied, classification of diseases based on genetic
abnormalities has progressed; in DLBCL, the
classification of germinal center B-cell type
and activated B-cell type was proposed using
DNA microarray [17]. For follicular lymphoma,
a prognostic index (m7-FLIPI) incorporating
the seven gene mutation states of EZH2,
ARIDIA, MEF2B, EP300, FOXO1, CREBBP,
and CARDI1 has been proposed, and prognos-
tic stratification has been performed [18]. It is
expected that novel therapies for the poor prog-
nosis group will be developed in the future.

4,10 Notes from Dentistry
Perspective [5, 19, 20]

Daishi Saito

4.10.1 Malignant Lymphoma Arising
in the Oral Cavity

Between 2001 and 2014, diffuse large B-cell lym-
phoma accounted for about 40% of reported cases
of ML in the oral cavity in Japan, followed by
MALT lymphoma (about 30%), extranodal NK/T-
cell lymphoma, and Burkitt lymphoma. The pal-
ate, maxillary gingiva (Fig. 14.9), and mandibular

Fig. 14.9 Malignant lymphoma of maxillary gingiva
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Fig. 14.10 Oral candidiasis. White pseudomembranes
are seen on the tongue and buccal mucosa

gingiva are the most common initial sites in the
oral cavity (20% each), followed by the mandible
and buccal mucosa. Intraoral findings included
masses or swellings in about 70% of cases and
ulcers or necrosis in about 20% of cases [20].

4.10.2 Treatment

Histopathological examination by biopsy is
essential for the definitive diagnosis of ML, and
ML may be detected by biopsy of intraoral
lesions. When ML is suspected by histopatho-
logical findings, immediate consultation with a
specialist is necessary. Drug therapy (chemo-
therapy, molecular targeted therapy), radiother-
apy, and hematopoietic stem cell transplantation
are available for the treatment of ML, and side
effects such as stomatitis and other oral mucosal
problems are common during any of these treat-
ments. In addition, since the source of infection
in the oral cavity may lead to serious infections
such as bacteremia and sepsis due to immuno-
suppression during treatment, it is necessary to
collaborate with the attending physician and to
conduct thorough oral screening before treat-
ment and oral care during treatment (Fig. 14.10).
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1 Rheumatoid Arthritis [1-4]
Yoshihiro Matsukawa, Natsumi Ikumi

What Is Rheumatoid Arthritis
(RA)?

1.1

Rheumatoid arthritis (RA) is a chronic inflamma-
tory disease caused by an autoimmune mechanism
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in which joints become the target of immune
responses. It is a chronic inflammatory disease
involving mainly in the synovium and other joint
components repeatedly featuring remissions and
relapse. It can affect every joint in the body, and the
inflammation causes arthralgia (tenderness and
spontaneous pain), swelling, heat sensation, and
dysfunction of joints, leading to loss of joint carti-
lage and bone, and eventually to joint destruction
with deformity. Finally, RA patients could result
in locomotive syndrome that tends toward “bedrid-
den” status, in which motor ability is significantly
reduced due to joint destruction and deformation.

It is also characterized by the presence of a
variety of extra-articular symptoms, and should
be regarded as a systemic disease rather than an
osteoarticular disease. Among them, those with
vasculitis are designated as malignant RA (MRA)
(this is a diagnosis unique to Japan).

1.2 Pathoetiology

Although pathoetiology of RA is still to be
resolved, it is accepted to be caused or induced by
a complex combination of factors, including viral
and bacterial infections!, hormones, drugs, physi-

'Viruses such as Human parvovirus B19, EB virus, and
Retrovirus, as well as Mycoplasma, Porphyromonas gin-
givalis, etc.
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cal stress, smoking, and periodontal disease,
against a background of genetic abnormalities?.

1.3 Epidemiology

It is estimated that 0.5% to 1% of the world popula-
tion is affected, although there are racial differences.
The ratio of males to females is reported to be 1:3 to
1:4, with a little difference among races or regions.
The incidence is lower in Asians and Hispanic than
in Caucasians. According to patients’ survey con-
ducted by the Japanese Ministry of Health, Labour
and Welfare (MHLW) in its FY 2018 report (first
Committee on Rheumatism and Other Related
Diseases), the estimated number of patients in FY
2014 was 33.6/1,000, which would be about 4.3
million if the total population is just under 130 mil-
lion®. The total number of patients is on the rise and
has increased 1.2 times in the last 20 years.

1.4 Pathophysiology

It is accepted that the inflammation is induced by
various cytokines such as TNF-« produced by the
abnormally proliferated synovium, as well as by
inflammation-inducing substances such as pros-
taglandins and leukotrienes.

1.5 Symptoms of RA

The initial symptoms are morning stiffness and
symmetrical, multiple, and migratory arthralgia. In
addition, it should be noted that patients with tem-
poromandibular arthritis tend to visit a dentist. RA
should be considered when polyarthralgia persists
for more than 1 month and cannot be explained by
other diseases”. Initial changes are limited to articu-
lar malfunction due to swelling, redness, warmth,
and pain, but when RA is insufficiently controlled,

It has been suggested that class I MHC, especially
HLA-DR antigens, are involved.

3This number is higher than the previous estimates of
700,000 to 1,000,000, but it is close to the actual number
because it is based on patients who visited medical
institutions.

“RA cannot be ruled out only because it is monoarthritis.

articular destruction progresses and finally leads to
functionless deformity. We therefore have to estab-
lish the most suitable anti-theumatic strategy as
soon as possible. The frequently affected joints are
the proximal interphalangeal joints, metacarpopha-
langeal joints, hand/shoulder/knee joints, and
metatarsophalangeal joints. As the lesion pro-
gresses, deformities unique to RA such as swan-
neck deformity, button hole deformity, and ulnar
deviation, are completed.

Extra-articular manifestations include (1) subcu-
taneous nodules (rheumatic nodules): they appear
on the extensor side of the joint where pressure is
applied, but can occur anywhere in the body; (2)
interstitial pneumonia, pleurisy, and intrapulmonary
rheumatic nodules (which must be differentiated
from lung cancer); (3) eye manifestations: uveitis
and episcleritis; (4) neurologic manifestations: car-
pal tunnel stenosis, paresthesia, motor paralysis,
and vertigo due to neck deformity; (5) vasculitis:
skin ulcer; and (6) renal failure(mainly due to ADE).

1.6 Diagnosis

The diagnosis should be established by referring
to the ACR/EULAR classification criteria after
confirming arthritis and various symptoms, and
taking into account blood tests and imaging stud-
ies (Table 15.1) [3].

1.7 Clinical Examination

Anti-cyclic citrullinated peptide (Anti-CCP)
antibody, rheumatoid factor (RF), CRP, and
erythrocyte sedimentation rate (ESR), are
required for diagnosis (Table 15.1), and in addi-
tion, the destruction of articular cartilage should
be evaluated by matrix metalloproteinase-3
(MMP-3). Serum complement titer (CH50) is
also useful in assessing RA activity.

1.8 Imaging Findings of RA

Although plain radiography is the basic method,
it is insufficient for early diagnosis because it
only confirms the established anatomical
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Table 15.1 Rheumatoid arthritis classification criteria. The 2010 ACR/EULAR classification criteria (American
College of Rheumatology/European College of Rheumatology classification criteria). Clinically observed synovitis
(joint swelling) in one or more joints that cannot be explained by any other disease is graded A-D

A: Joint involvement

1 large joint® (0)
2-10 large joints (1)
1-3 small joints (with or without involvement of large joints)® 2)
4-10 small joints (with or without involvement of large joints) 3)
>10 joints (at least 1 small joint) (5)
B: Serology®

Negative RF and negative ACPA (0)
Low-positive RF or low-positive ACPA 2)
High-positive RF or high-positive ACPA 3)
C: Acute-phase reactants

Normal CRP and normal ESR 0)
Abnormal CRP or abnormal ESR (1)
D: Duration of symptoms

<6 weeks 0)
>6 weeks (1)

A score of 6 or more classifies it as rheumatoid arthritis. ACPA anti-cyclic citrullinated peptide antibody

2 Large joints refers to shoulders, elbows, hips, knees, and ankles

® Small joints refers to the metacarpophalangeal joints, proximal interphalangeal joints, second through fifth metatarso-
phalangeal joints, thumb interphalangeal joints and wrists

¢ Low-positive refers to IU values that are higher than the upper limit of normal (ULN) but <3 times the ULN for the
laboratory and assay; high-positive refers to IU values that are >3 times the ULN for the laboratory and assay

Fig. 15.1 Plain radiographs of both toes at the time of the first visit to RA: bone erosion limited to the head of proximal
phalanx of the right fifth toe
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Fig. 15.2 One year
after the start of MTX,
bone erosion extends to
the left 4/5 toes

Fig. 15.3 Right carpal
bone lumping is
observed

changes. Narrowing of the joint space indicates
destruction of articular cartilage, and bone ero-
sion indicates destruction of bone (Figs. 15.1 and
15.2). In the terminal stage of RA, the constituent
bones of the joint would be fused into a mass and

no longer could maintain the articular function
(ankylosis) (Fig. 15.3). Recently, articular echog-
raphy and contrast-enhanced MR have been used
to visualize ongoing inflammation.
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1.9 Treatment

Drug therapy is the basic treatment, but rehabili-
tation and surgery are also essential to improve
patients’ quality of life.

Non-steroidal anti-inflammatory drugs
(NSAIDs) and corticosteroids are used for symp-
tomatic relief, and disease-modifying anti-
rheumatic drugs (DMARDs) have been developed
to control RA. Currently, methotrexate (MTX) is
accepted as the key drug of first choice, and the dose
can usually be increased to 16 mg/week in Japan.

Biologics should be considered for patients with
insufficient response to MTX or with
contraindications to MTX such as interstitial pneu-
monia or renal dysfunction. Biologics are inject-
able drugs that effectively control RA by inhibiting
the action of cytokines such as TNF-a, IL-1/IL-6/
1L-8, and CTLA4. Oral Janus kinase (JAK) inhibi-
tors, which are as effective as biologics, can also be
used. However, due to their potent immunosup-
pressive effects, consideration for tuberculosis and
viral infections is essential®. Both biologics and
JAK inhibitors are expensive and are not recom-
mended for patients who cannot afford them.
Tacrolimus is another kind of immunosuppressive
agent commonly used. Adrenocorticosteroids have
a potent anti-inflammatory effect and are used dur-
ing remission induction, but long-term administra-
tion should be avoided because of side effects.
Other classical DMARD:s are applied in mild cases
(salazopyrin, gold formulations, penicillamine,
etc). All of RA treatments suppress the immune
response, we therefore should always pay attention
to compromised infection.

1.10 Notes from Dentistry
Perspective

Yoshiki Hamada

1.10.1 Rheumatoid Arthritis of the
Temporomandibular Joint [5-9]

Rheumatoid arthritis (RA) also affects the tem-

poromandibular joint (TMJ), and the frequency

SHepatitis B reactivation (de novo hepatitis) during and after
quitting of biologics or MTX has become a serious problem
because of the high mortality. It is essential to check for
hepatitis B before initiation of biologics and MTX.

of RA in the TMJ varies from 5 to 86%, depend-
ing on each report, that is probably because there
are no clear diagnostic criteria for rheumatoid
arthritis of the TMJ (TMJ RA). Symptoms of
TMIJ RA correlate with the duration and severity
of RA, but are less severe and progress more
slowly than in other joints. Incidentally, in rare
cases, RA symptoms can first occur in the
TMIJ. In the early stage of the disease, however, it
is difficult to distinguish RA symptoms from
those of temporomandibular joint disorder
(TMD), especially TMJ osteoarthritis (OA),
because there are no characteristic imaging find-
ings. Therefore, in the cases of RA which symp-
toms first occur in the TMIJ, the definitive
diagnosis of RA may be established after the
development of systemic symptoms and/or
polyarthritis.

On the other hand, it is important to establish
the definitive and start treatment as early as pos-
sible because RA can lead to serious conditions
such as progressive condylar resorption and
ankylosis of the TMJ (Figs. 15.4 and 15.5). The
viewpoints for clinical differential diagnosis

Fig. 15.5 Condylar resorption due to RA
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between RA and TMJ OA are: (1) worsening of
symptoms over time without response to the stan-
dard treatment for TMD; (2) spontaneous pain
and tenderness in the TMJ area; and (3) unilateral
onset of symptoms on the opposite side. If symp-
toms develop in other joints, the patient should be
immediately referred to a rheumatologist.

The symptoms of TMJ RA depend on the
severity of RA, but the basic treatment is same as
that for TMD. In the advanced case with ankylo-
sis of the TMJ or open bite with retrotrusive man-
dible due to severe condylar resorption, surgical
mobilization of TMIJ, orthognathic surgery,
reconstruction of the condylar process, or artifi-
cial TMJ replacement is indicated to recover jaw
function and occlusion.

1.10.2 Methotrexate-Associated
Lymphoproliferative Disease
(MTX-LPD) and RA Drug-

Induced Stomatitis
Currently, the basic concept of treatment for RA
is to suppress or delay the onset of dysfunction
due to joint destruction as much as possible, and
methotrexate (MTX), an immunosuppressive
agent, is recommended as a standard drug for this
purpose. On the other hand, serious side effects
include acute interstitial pneumonia, myelosup-
pression and associated infections, and MTX-
associated lymphoproliferative disorders

(MTX-LPD).

In the oral cavity, in addition to stomatitis
caused by RA drugs such as MTX, there are sev-
eral reports of ulceration caused by MTX-LPD
(Fig. 15.6), which may be accompanied by bone
exposure, and commonly diagnosed as histopath-
ological diffuse large B-cell malignant lym-
phoma. Clinically, local pain and contact pain at
the ulcer site are observed, and systemic symp-
toms, including fever and weight loss, are recog-
nized. In addition, elevated IL-2R level is often
observed, and if its level is abnormally high of
exceeding 1000 U/mL, it is necessary to consider
the possibility of existence of other undetected
lesions in the areas outside of oral cavity.

As a general rule, MTX-LPD is treated with
MTX withdrawal, and if no remission is observed,
chemotherapy is generally considered after con-

Fig. 15.6 Ulceration of the left floor of mouth due to
MTX-LPD. (Courtesy of Dr. Toshikatsu Horiuchi,
Department of Oral and Maxillofacial Surgery, Saiseikai
Yokohamashi Tobu Hospital)

sultation with a hematologist or other physician,
but radiotherapy may be applied depending on the
histological type. Regarding the prognosis, it has
been reported that remission rate of 21 to 60% can
be achieved with drug suspension alone, but recur-
rence occurs in 33 to 67%. On the other hand, a
review of 24 Japanese cases of MTX-LPD in the
oral cavity reported a remission rate of 92%.
Although the pathogenesis of MTX-LPD is
unclear, EBV-positive patients account for more
than half of the cases, and it has been suggested
that EBV, which has the ability to proliferate
and transform B cells, causes lymphoma under
the condition of MTX-induced immunosuppres-
sion. It has also been reported that RA-related
biologics may be a cause of MTX-LPD, and that
RA itself increases the risk of developing
LPD. On the other hand, no significant findings
have been found in relation to the duration and
dosage of MTX and concomitant medications
such as prednisolone and bisphosphonates.

2 Collagen Disease [10-13]
Noriyuki Seta
2.1

Systemic Lupus
Erythematosus: SLE

2.1.1 Disease Overview

It is one of the most common collagen diseases
and causes damage to multiple organs due to the
production of a variety of autoantibodies. The
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pathogenesis is extremely variable, ranging from
cases that do not require treatment to severe, life-
threatening cases. Anti-double-stranded DNA
antibodies and anti-Sm antibodies are disease-
specific antibodies, and complications of renal
lesions affect the prognosis.

2.1.2 Pathophysiology

The basis of the pathogenesis of SLE is an auto-
immune phenomenon centered on B cell hyperac-
tivation. Inflammation and tissue damage are
caused by the persistent activation of lymphocytes
due to the acquisition of tolerance of T cells and B
cells that recognize self-antigens and the dysfunc-
tion of regulatory T cells. Activated B cells pro-
duce an excessive amount of autoantibodies, such
as anti-DNA antibodies, and the immune com-
plexes formed by binding with self-antigens are
deposited in tissues, activating the complement
system and causing persistent inflammation.

2.1.3 Epidemiology

The age of onset is 20 to 40 years, with those in
their 20 s accounting for 40% of all cases. The
male-to-female ratio is approximately 1:20, with
females being overwhelmingly affected. The
prevalence in Japan is estimated to be about 100
per 100,000 people.

2.1.4 Symptoms

1. Mucocutaneous manifestations: The most
characteristic eruption in SLE is erythema of
the cheeks, which is also called butterfly rush
because of the shape of the eruption. This
edematous erythema often appears as the first
symptom of SLE and is found almost sym-
metrically on both cheeks, centered on the
dorsum of nose, with healthy skin remaining
inside the nasolabial sulcus (Fig. 15.7). The
other specific eruption is erythema with kera-
totic scales, which is called discoid erythema,
and is found on the exposed areas of the head,
face, auricles, and dorsum of the fingers.
Raynaud’s phenomenon, in which the fingers
and toes show a triphasic color change of
white, purple, and red, and alopecia may also
occur. Oral ulcers are also frequently seen, but
they are characterized by being painless and
located on the hard palate (Fig. 15.8).

Fig. 15.7 Butterfly
erythematosus

rash of systemic lupus

15.8 Oral ulceration in

Fig.
erythematosus

systemic  lupus

2. Bone and joint symptoms: Arthritis with
joint swelling, heat sensation, and pain may
occur. Joint deformity may occur with laxity
of periarticular tissues, but unlike arthritis of
rheumatoid arthritis (RA), it is nondestructive
and can generally be temporarily corrected by
passive reposition (Jaccoud’s arthropathy).
Aseptic necrosis of bone may occur in patients
with SLE treated with corticosteroids, and the
femur head is the most common site of
necrosis.

3. Respiratory and cardiovascular symptoms:
Aseptic pleurisy and pericarditis may occur,
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accompanied by chest pain, dyspnea, and
fever. When myocarditis occurs, nonspecific
ST-T changes and arrhythmias appear on the
electrocardiogram. In the pulmonary paren-
chyma, interstitial pneumonia and alveolar
hemorrhage may appear during the active
phase of the disease. Pulmonary arterial hyper-
tension (PAH) may also occur, and is an
important factor in determining the prognosis.

4. Renal manifestations: The nephropathy
associated with SLE is known as lupus nephri-
tis and is present in about half of all patients
with SLE. Proteinuria, erythrocyturia, leuko-
cyturia, and cylindruria occur early in the
course of the disease, leading to nephrotic
syndrome and renal failure as the disease pro-
gresses. In some cases, dialysis may eventu-
ally be required.

5. Neuropsychiatric symptoms:
Neuropsychiatric lupus (NPSLE) is a disorder
of the nervous and mental systems associated
with SLE. Neuropathy is diverse and can
manifest as central, peripheral, or autonomic
symptoms.

6. Gastrointestinal symptoms: Peritonitis may
occur, resulting in abdominal pain and ascites.
Vasculitis of the mesenteric artery causes
intestinal ischemia, which may lead to infarc-
tion, ulceration, and hemorrhage of the intes-
tine. It may also cause intestinal obstruction
(lupus enteritis).

2.1.5 Clinical Examination

1. Inflammation reaction: In the active stage of
SLE, the erythrocyte sedimentation rate and
serum gammaglobulin are increased, but there
is usually no significant increase in CRP. If
CRP is strongly positive, the presence of
arthritis, serositis, vasculitis, or infection
should be suspected.

2. Hematologic test: In the active phase of SLE,
all three blood cell systems (white blood cells,
red blood cells, and platelets) may be
decreased. Among the white blood cells, lym-
phocytes are mainly decreased. Autoimmune
hemolytic anemia associated with the produc-
tion of autoantibodies against red blood cells
results in a marked decrease in red blood cells,

a decrease in haptoglobin levels, an increase
in indirect bilirubin, and a positive Coombs
test. The decrease in platelets is often due to
decreased platelet production or platelet
destruction in the periphery by antiplatelet
antibodies, and thrombocytopenia may also
occur in patients with anti-phospholipid anti-
body syndrome.

3. Immunological test: Anti-nuclear antibodies
(ANA) are positive in almost 100% of patients
with SLE. Anti-double-stranded DNA anti-
bodies and anti-Sm antibodies are known as
disease-specific antibodies, and anti-double-
stranded DNA antibodies are also used as an
indicator of disease activity. In some cases,
serum immune complexes increase and serum
complement titers decrease during the active
phase of SLE. Antibodies against cardiolipin
and lupus anticoagulant are also positive in
SLE, which tends to cause (1) arteriovenous
thrombosis, (2) habitual abortion, and (3)
thrombocytopenia, which is called anti-
phospholipid antibody syndrome.

4. Renal function tests and urinalysis: In
patients with lupus nephritis, urine protein is
persistently positive, and erythrocyte and leu-
kocyte columns are seen in the active stage of
nephritis. As renal damage progresses, serum
creatinine and BUN increase, leading to renal
failure.

2.1.6 Treatment

The mainstay of treatment for SLE is corticoste-
roid therapy. The dosage of corticosteroids is
determined based on the following factors: (1)
disease activity, type and severity of the affected
organ, and (2) complications. Small doses of cor-
ticosteroids (<20 mg/day of prednisolone equiva-
lent) are used for mild cases such as arthritis and
rash, moderate doses (30-40 mg/day of predniso-
lone equivalent) are used for moderate cases such
as pleurisy, pericarditis, and some thrombocyto-
penia, and high doses (about 60 mg/day of pred-
nisolone equivalent) are used for severe cases
such as refractory lupus nephritis, alveolar hem-
orrhage, and marked hemolytic anemia. In cases
where it is difficult to reduce the dose of adrenal
corticosteroids, immunosuppressive drugs should
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be used in combination. The effectiveness of
immunosuppressive drugs has been established
in the treatment of refractory lupus nephritis, and
active concomitant use of corticosteroids and
immunosuppressive drugs is considered.

2.1.7 Prognosis

The short-term prognosis of SLE is good except
in some patients with refractory disease such as
alveolar hemorrhage, but the long-term prognosis
is still poor. In order to improve the long-term
prognosis, it is necessary to establish treatment
aimed at remission of lupus nephritis and to avoid
deaths due to infectious diseases such as sepsis
resulting from immunosuppressive therapy.

2.2 Systemic Sclerosis (SSc)

2.2.1 Disease Overview

It is a connective tissue disease characterized by
fibrotic lesions of the skin and visceral organs
such as the esophagus, intestines, and lungs, and
peripheral circulatory disturbances such as
Raynaud’s phenomenon and digital ulcers.

2.2.2 Pathophysiology

The etiology is unknown, whereas it is consid-
ered to be an autoimmune disease because spe-
cific antibodies are detected. In patients with
SSc, activation of immunocompetent cells such
as fibroblasts and T cells, vascular endothelial
cell damage, and subsequent repair mechanisms
are observed in the lesions. These cells are closely
related to each other to form pathological condi-
tions such as skin sclerosis and peripheral circu-
latory disorders.

2.2.3 Epidemiology

The number of patients in Japan is estimated to
be more than 20,000, and the male-to-female
ratio is 1:12, with the overwhelming majority
being women, and the preferred age group is 30
to 50 years old.

2.2.4 Classification
SSc is classified into two types based on the
extent of cutaneous sclerosis. Limited cutaneous

SSc (1eSSc), in which the cutaneous sclerosis is
distal to the knee and elbow, and diffuse cutane-
ous SSc (dcSSc), in which the cutaneous sclero-
sis extends proximally to the knee and elbow.
The prognosis of 1cSSc is generally better than
that of dcSSc, but attention should be paid to
complications of pulmonary arterial hyperten-
sion (PAH).

2.2.5 Symptoms

1. Peripheral vascular lesions: Raynaud’s phe-
nomenon is the most common initial symp-
tom of SSc. This phenomenon is caused by
transient constriction of arteries induced by
cold exposure or mental tension, resulting in
pallor (ischemia), followed by purple (cyano-
sis), and flushing (recanalization) during
recovery (Fig. 15.9). In cases of severe periph-
eral circulatory disturbance, intractable skin
ulceration or necrosis of the tips of the fingers
or toes may occur.

2. Skin lesions: In the early edematous stage,
the fingers become swollen rather than scle-
rotic (sausage-like fingers). The skin becomes
hard and shiny as the disease progresses, and
telangiectasia and pigmentation may also
occur. In deSSc, skin sclerosis extends to the
entire body (sclerosis phase). After reaching
its peak, skin sclerosis slowly improves (atro-
phy phase), and in some cases it disappears
completely.

3. Joint and muscle lesions: Complications of
arthritis are observed in approximately 20%

Fig. 15.9 Raynaud’s phenomenon
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of patients. Inflammation and fibrosis of the
neighboring tissue to the tendon cause
impaired tendon mobility, and joint contrac-
ture and muscle atrophy occur with the pro-
gression of skin sclerosis.

4. Oral lesions: In patients with significant
facial skin sclerosis, sclerosis of the skin
around the mouth and impaired range of
motion of the temporomandibular joint cause
opening difficulties. In addition, tongue
movement is restricted due to shortening and
thickening of the lingual frenum. Atrophy of
the oral mucosa and telangiectasia are also
observed.

5. Gastrointestinal lesions:  Dysphagia,
heartburn, and nausea may occur due to
decreased peristalsis associated with sclero-
sis of the lower esophagus. Similar lesions
may also be seen in the small and large
intestines, and in some cases, abnormal
overgrowth of intestinal bacterium due to
decreased peristalsis in the small intestine
may result in malabsorption syndrome. In
rare cases, intestinal gas may flow into the
wall of the thinning colon or into the
abdominal cavity, causing pneumatosis cys-
toides intestinalis.

6. Respiratory lesions: Interstitial pulmonary
lesions are seen in about 60% of patients
with SSc, and when they progress to pulmo-
nary fibrosis, they are an important prognos-
tic complication. The initial symptoms are
dry cough and dyspnea on exertion, and pro-
gressive fibrosis leads to respiratory failure.
About 10% of patients with SSc have PAH,
which is also an important prognostic
complication.

7. Cardiac lesions: Not only complications of
secondary heart failure associated with pul-
monary fibrosis and PAH, but also conduc-
tion defect and myocardial damage may
occur due to peripheral angiostenosis of
coronary arteries and fibrosis of myocar-
dium itself.

8. Renal lesions: Sudden constriction of the
renal arteries causes a marked decrease in
renal blood flow and progressive renal dys-
function, called scleroderma renal crisis,

which often occurs in patients who are posi-
tive for anti-RNA polymerase III antibodies.

2.2.6 Clinical Examination

1. Blood tests: ANA is detected by immunose-
rological tests in 50% to 90% of cases.
Disease-specific antibodies such as Scl-70,
anti-centromere and anti-U1-RNP antibodies
may be found. Scl-70 antibodies are associ-
ated with dcSSc, anti-centromere and anti-
U1-RNP antibodies with IcSSc.

2. X-ray examination: In SSc, bone X-ray find-
ings may include resorption of the distal pha-
langes of the fingers and subcutaneous
calcification. Gastrointestinal contrast radiog-
raphy shows decreased peristalsis and dilata-
tion of the lower esophagus, and plain chest
radiography shows linear and reticular shad-
ows suggestive of interstitial lung disease.

2.2.7 Treatment

Although there is no radical treatment, symptom-
atic therapy is the basic treatment, and it is impor-
tant to protect the fingertips from cold and to
encourage smoking cessation. For Raynaud’s
phenomenon and skin ulcers, peripheral vasodi-
lators (calcium channel blockers, prostanoids)
are used, and for gastroesophageal reflux disease
due to decreased esophageal peristalsis, antacids
(proton pump inhibitors) and prokinetic agents
(mosapride) are used. For PAH, pulmonary artery
dilators (veraprost, phosphodiesterase 5 inhibi-
tors, endothelin receptor inhibitors) are used, and
angiotensin-converting enzyme inhibitors are
used for scleroderma renal crisis. Bosentan, an
endothelin receptor inhibitor, is used to prevent
the development of hand ulcers.

2.2.8 Prognosis

In dcSSc, skin sclerosis progresses rapidly during
the first 3 to 5 years after the onset of the disease,
but improves slowly after the peak in most cases.
In contrast, in 1cSS, skin sclerosis is mild and
unchanging over a long period of time. The most
common cause of death is the progression of
interstitial lung lesions, followed by PAH, and
these lung lesions account for about half of all
deaths.
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2.3 Polymyositis/
Dermatomyositis: PM/DM
2.3.1 Disease Overview

PM is a chronic inflammatory muscle disease
that causes widespread damage to striated mus-
cle. The symptoms are muscle weakness of the
trunk, proximal muscles of the extremities, cervi-
cal muscles, and pharyngeal muscles. It is called
DM when it is accompanied by characteristic
cutaneous symptoms, such as heliotrope eruption
and Gottron’s sign, in addition to myositis symp-
toms. Patients with dermatomyositis, especially
the elderly, should be monitored for malignancy.

2.3.2 Pathophysiology

Although the etiology is unknown, myopathol-
ogy shows infiltration of mononuclear cells, such
as T cells, B cells, and macrophages, around un-
necrotic myofibers, and degeneration, necrosis,
and regeneration of myofibers in cases with myo-
sitis. Clinically, there are two types of DM:
myositis-only PM and dermatitis-only DM. It is
considered to be an autoimmune inflammatory
myopathy that develops myositis and dermatitis
at the severity of each case.

2.3.3 Epidemiology

The estimated total number of patients with PM/
DM in Japan is about 17,000, and the number of
patients with PM and DM is about the same. The
ratio of males to females is 1:3, and the onset of
PM/DM peaks in the age groups of 5 to 9 years
and 50 years.

2.3.4 Symptoms

1. Muscular symptoms: The muscle weakness
of the trunk, proximal muscles of the extremi-
ties, neck muscles, and pharyngeal muscles
progresses slowly and symmetrically, and the
patient has difficulty climbing stairs, squat-
ting, lifting heavy objects, and raise the head
in the supine position. When the pharyngo-
laryngeal muscles are severely damaged, dys-
phagia and dysarthria appear.

2. Cutaneous manifestations: Erythema with
purplish-red edema on the eyelids is called
heliotrope eruption, and erythema with

purplish-red edema or papules with hyperker-
atosis and skin atrophy on the dorsal of finger
joints is called Gottron’s sign. A skin rash
resembling Gottron’s sign appearing on the
extensor surfaces of the elbows and knees is
also a characteristic skin finding of DM.

3. Respiratory symptoms: Interstitial lung
lesions are a common complication in patients
with PM/DM. The subjective symptoms are
dry cough and dyspnea on exertion, but respi-
ratory failure occurs in some patients.
Particularly in patients with DM who have
few myositis symptoms, interstitial pneumo-
nia progresses rapidly and can be fatal.

4. Joint symptoms: Although polyarthritis may
occur, unlike in RA, bone erosion does not
occur and, in principle, joint deformity due to
bone destruction does not occur.

5. Others: Although subjective symptoms are
rare, arrhythmias, conduction disturbances,
and abnormalities in cardiac wall motion
associated with myocarditis may be observed.
Carcinoma of the digestive organs, lungs,
mammary glands, or reproductive organs may
develop within 2 years before or after the
diagnosis of PM/DM.

2.3.5 Clinical Examination

1. Blood tests: The myogenic enzymes CK,
aldolase, AST, ALT, LDH, and myoglobin are
elevated in myositis. In addition, CK-MB and
cardiac troponin are elevated in the presence
of myocardial damage. Leukocytosis and ele-
vation of C-reactive protein (CRP) may also
be observed, reflecting inflammation. ANA is
detected by immunoserological tests in about
80% of cases. Anti-aminoacyl-tRNA synthe-
tase antibodies, such as anti-Jo-1 antibody, are
known as disease-specific antibodies, but their
detection rate is low (10-20%). Anti-MDA-5
antibodies are also disease-specific antibod-
ies, and are positive in 20 to 30% of cases, and
are closely associated with rapidly progres-
sive interstitial pneumonia, which is fatal due
to rapid progression of respiratory failure.

2. Electromyography: The appearance of rest-
ing activity such as fiber-spontaneous poten-
tials and positive sharp waves with a regular
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cycle is characteristic of muscles affected by
myositis. During contraction at any time, so-
called myogenic changes, which are low-
amplitude,  short-duration = motor  unit
potentials, can be seen and are useful for
diagnosis.

3. Magnetic resonance imaging (MRI): It can
be used for qualitative diagnosis of muscle tis-
sue, such as edema caused by inflammatory
changes in muscle tissue, fibrosis and steato-
sis. MRI, which is a non-invasive examina-
tion, is useful for diagnosis and evaluation of
therapeutic effect.

4. Muscle biopsy: In muscle affected by myosi-
tis, inflammatory cell infiltration, degenera-
tion and necrosis of myofibers, and uneven
size of myofibers can be seen, which is impor-
tant for definitive diagnosis.

2.3.6 Treatment

If the symptoms are only the skin, the main
treatment is to avoid skin exposure and topical
corticosteroids should be used. For muscle
symptoms, rest is necessary during the acute
phase of the disease, but after the disease has
stabilized, rehabilitation should be performed
aggressively to restore muscle strength. For
drug therapy, high-dose corticosteroids (60 mg/
day of prednisolone equivalent) are initially
administered, and the dose is gradually
decreased as the disease progresses. In cases in
which corticosteroids alone are ineffective or in
which it is difficult to reduce the dose of corti-
costeroids, immunosuppressive drugs should be
used in combination. High-dose gamma globu-
lin therapy may be used for refractory myositis.
Patients with rapidly progressive interstitial
pneumonia are also treated initially with high-
dose corticosteroids and, in some cases, with
steroid pulse therapy using higher doses of cor-
ticosteroids administered intravenously. Anti-
MDA-5 antibody-positive patients are especially
susceptible to fatal interstitial pneumonia, and
should be treated with immunosuppressive
drugs.

2.3.7 Prognosis

Patients with rapidly progressive interstitial
pneumonia or malignancy have a poor prognosis.
The 5-year survival rate for all patients is about
80%, but treatment methods are improving, and
further improvement is expected in the future.

24 Sjogren’s Syndrome (SS)

2.4.1 Disease Overview

Chronic inflammation and destruction of glandu-
lar tissue occur mainly in the lacrimal and sali-
vary glands due to inflammatory cell infiltration,
and the main symptoms are dry eye due to
decreased lacrimal fluid secretion and xerostomia
due to decreased salivary secretion.

2.4.2 Pathophysiology

Although the etiology is still unknown, it is
thought to be an autoimmune disease because of
the appearance of various autoantibodies, such as
anti-SS-A, anti-SS-B, and rheumatoid factor, and
hypergammaglobulinemia. Pathologically, there
is a marked mononuclear cell infiltration, mainly
lymphocytes, around the conduits of salivary
glands and lacrimal gland, atrophy and disap-
pearance of acinar tissues, and stenosis of the
lumen of the duct. This causes decreased lacrimal
and salivary secretion.

2.4.3 Epidemiology

The estimated total number of patients with SS in
Japan is about 70,000. The male to female ratio is
1:17.4, and the peak age of onset is in the 50 s
and 60 s.

2.4.4 (Classification

SS can be divided into primary, uncomplicated by
other autoimmune diseases, and secondary, com-
plicated by autoimmune diseases such as RA and
SLE. Primary SS can be divided into glandular
type, in which the lesions are confined to the lacri-
mal and salivary glands, and extraglandular type,
in which the active lesions extend to other organs.
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Fig. 15.10 Flat tongue

24.5 Symptoms

1.

Xerostomia: The oral cavity becomes dry due
to decreased salivary secretion, and the tongue
becomes smooth due to atrophy of the tongue
papillae (Fig. 15.10). In addition, since oral
cleansing effect of saliva is reduced, tooth car-
ies frequently occurs.

Ocular dryness: Decreased lacrimal fluid

secretion causes dry keratoconjunctivitis,

which leads to foreign body sensation, burn-
ing sensation, and redness of the eyes.

Extraglandular symptoms.

(a) Arthritis: Primary SS may be complicated
by polyarthritis. However, it is rarely
accompanied by joint destruction as in RA.

(b) Lymphatic malignancies: The frequency
of malignant lymphoma is clearly higher
in SS than in normal subjects. The fre-
quency of mucosa-associated lymphoid
tissue extranodal follicular marginal zone
lymphoma (MALT lymphoma) is also
high, especially in the salivary glands.

(c) Skin lesions:  Erythema annulare,
Raynaud’s phenomenon, and purpura
associated with hypergammaglobulinemia
and cryoglobulinemia may be seen.

(d) Organ lesions: SS is often associated with
autoimmune thyroid diseases such as
chronic thyroiditis (Hashimoto’s disease)
and Graves’ disease. Although infrequent,
interstitial pneumonia may complicate
the disease, and symptoms such as cough

and dyspnea may be observed. As a renal
lesion, tubular acidosis due to interstitial
nephritis may be a complication of renal
disease. Primary biliary cholangitis may
also occur, although it is rare. Peripheral
neuropathy is associated with sensory
disturbance and numbness.

2.4.6 Clinical Examination
1. Blood tests: High incidence of hypergamma-

globulinemia, mainly IgG, accompanied by
increased blood sedimentation, but elevated
CRP is rare. Antinuclear antibodies are
detected in 80% to 90% of patients, and anti-
SS-A and anti-SS-B antibodies are also often
positive, although anti-SS-B antibodies are
more specific for SS than anti-SS-A
antibodies.

. Ophthalmologic examination: Decreased

lacrimal secretion is assessed by Schirmer’s
test (positive when tears wet the filter paper
less than 5 mm in 5 min), and dry keratocon-
junctivitis is assessed by Rose Bengal or fluo-
rescein staining.

. Salivary gland function tests: Decreased

salivary secretion is determined by the gum
test (chewing gum for 10 min and measuring
saliva volume: positive when the volume is
less than 10 mL) or the Saxon test (chewing
gauze for 2 min and measuring weight gain:
positive when the weight is less than 2 g). In
the past, salivary gland contrast was used to
observe structural changes in salivary
glands, but this has been discontinued
recently because of problems such as pain
and infection. Salivary gland scintigram
using "TcO, is useful for objective evalua-
tion of salivary gland function. The accumu-
lation in the parotid and submandibular
glands decreases reflecting a decrease in
salivary gland function, and in severe sali-
vary gland disorders, accumulation is rarely
seen.

. Minor salivary gland biopsy and lacrimal

gland biopsy: Biopsy of the lower lip where
minor salivary glands are distributed and lac-
rimal gland shows lymphocytic infiltration
and disruption of glandular structures around
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the conduits of salivary glands and lacrimal
gland.

2.4.7 Treatment

In the absence of serious extraglandular lesions,
symptomatic treatment is the mainstay of ther-
apy. Although M3-type muscarinic acetylcholine
receptor stimulants are often effective in stimu-
lating salivary secretion, they are associated with
a high incidence of hyperhidrosis and should be
started in small doses. Steroids may be used for
organ lesions such as interstitial pneumonia and
interstitial nephritis.

2.4.8 Prognosis

The prognosis is good, with few life-threatening
complications except for severe extraglandular
lesions such as severe interstitial pneumonia or
malignant lymphoma.

2.5 Mikulicz’ Disease

Mikulicz’ disease is a persistent swelling asso-
ciated with inflammation of the salivary and
lacrimal glands. The swollen glandular tissue
is markedly infiltrated with mononuclear cells,
and it was previously thought to be a subtype
of SS. However, while typical SS is more com-
mon in women, Mikulicz disease is more com-
mon in men. Furthermore, Mikulicz’ disease
differs from SS in that the dryness is milder
and the response to corticosteroid therapy is
better, despite the marked adenopathy. Since
serum IgG4 is often elevated, and IgG4-
producing plasma cells are found in the lacri-
mal gland and salivary gland, Mikulicz’ disease
is now included in IgG4-related disease. The
organs and tissues affected by IgG4-related
diseases are shown in Table 15.2.

2.6 Behget’s Disease (BD)

2.6.1 Disease Overview

BD is an intractable multiorgan invasive disease
proposed by Behcet in Turkey. The main symp-

Table 15.2 Organ/tissue lesions included in IgG4-
related diseases

Organ and tissue  Diseases

Pancreas Autoimmune pancreatitis

Lacrimal gland/ Dacryoadenitis (Mikulicz’

ophthalmology disease), orbital inflammation
(IgG4-related eye disease)

Salivary gland Sialadenitis (Mikulicz’ disease),
Kiittner tumor

Arteries Inflammatory aortic aneurysm,
periaortitis, arteritis

Renal/ Tubulointerstitial nephritis,

retroperitoneal retroperitoneal fibrosis

Prostate Prostatitis

Dural/pituitary/ Hypertrophic Pachymeningitis,

thyroid autoimmune hypophysitis,
Riedel’s thyroiditis

Lung/mediastinum IgG4-related lung disease,

inflammatory pseudotumor,
mediastinal fibrosis

Sclerosing cholangitis, IgG4-
related liver disease
IgG4-related lymphadenopathy

Liver and biliary
system
Lymph nodes

toms are recurrent oral aphthous ulcers, cutane-
ous manifestations, uveitis, recurrent genital
ulcers, and repeated acute inflammatory attacks.
Among the main symptoms, visual disorder
caused by uveitis is the most problematic, but
special lesions such as gastrointestinal, vascular,
and neurological lesions can cause organ
derangement.

2.6.2 Pathophysiology

Although the etiology of the disease is still
unknown, the strong correlation with HLA-B51
suggests that some environmental factors may be
added to the genetic predisposition, leading to the
onset of the disease. It is assumed that trace
chemical substances and indigenous oral bacteria
are involved as environmental factors. The basic
pathogenesis of this disease is thought to be an
increase in neutrophil function based on a hyper-
sensitivity reaction of T cells.

2.6.3 Epidemiology

Patients are accumulating along the former Silk
Road, the estimated number of patients in Japan
is 20,000, and the peak age of onset is in the 30 s,
with a male to female ratio of 1:1.
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2.6.4 Symptoms

1. Recurrent aphthous ulcers of the oral
mucosa: Almost always present and often the
first symptom. The buccal mucosa, malar
mucosa, gingival mucosa, and tongue are cov-
ered with shallow, painful, round ulcers with
well-defined margins. They heal without scar-
ring in about a week, but recurrence is
common.

2. Skin manifestations: Erythema nodosum-like
rash, a painful subcutaneous nodule, and super-
ficial thrombophlebitis, a painful funicular, are
most common on the lower legs. Acneiform
eruption and folliculitis-like eruptions are
found on the face, neck, and back. Severe red-
ness of the skin at the site of shaving in men,
blood sampling, or injection reflects the
increased irritability of the skin and is detected
on examination as a needle reaction.

3. Ocular lesions: Paroxysmal iridocyclitis
(anterior segment ocular type) and retinal
uveitis (ocular fundus type) are repeated.
During the anterior segment ocular type
attacks, photophobia, conjunctival injection,
and eye pain are seen, and in typical cases,
hypopyon iritis occurs. During ocular fundus
type attacks, patients have blurred vision and
decreased visual acuity, which may affect the
prognosis of vision.

4. Genital ulceration: Painful, well-demarcated,
punched ulcers, most commonly on the scro-
tum and penis in males and on the labia majora
and minora in females, which may leave scars
after healing.

5. Arthritis: Redness, pain, and swelling appear
transiently in large joints of the extremities
such as the knee, elbow, and shoulder, and
disappear within a few weeks.

6. Epididymitis: Transient and recurrent swelling
and pain in the testicles. The frequency of occur-
rence is low, but it is highly specific to BD.

7. Gastrointestinal lesions: In intestinal
Behget’s disease, punched-out ulcerations are
seen in the gastrointestinal tract. The lesions
can occur anywhere from the esophagus to the
rectubem, and the ileocecal region is the most
common site; abdominal pain, bloody stool,
and diarrhea are the main symptoms.

8. Vascular lesions: Angio-Behget disease can
cause vasculitis in both arteries and veins
regardless of the size of the vessel, but venous
lesions such as deep vein thrombosis of the
lower extremities are more common.
Depending on the location of the lesion, aortic
aneurysm, brain circulatory disturbances,
superior vena cava syndrome, Budd-Chiari
syndrome, and many other conditions may
occur.

9. Central nervous system disorders: Neuro-
Behget disease can be divided into acute and
chronic progressive forms. The acute form
develops as meningitis or brainstem encepha-
litis. The chronic progressive type is more
intractable, and in addition to neurological
symptoms such as leukomalacia, necrosis of
white matter, hemiplegia due to demyelin-
ation, cerebellar symptoms, dysarthria, and
dysphagia, gradually progressive personality
changes and dementia are problems.

2.6.5 Clinical Examination

1. Blood tests: In the active stage, elevated
erythrocyte sedimentation rate, elevated CRP
value, and leukocytosis are observed. No
disease-specific antibodies have been found to
confirm the diagnosis, but HLA-B51 and A26
may be helpful.

2. Other examinations: Intestinal and skin
lesions are often biopsied for pathologic eval-
vation. CT and MRI are also useful to exam-
ine vascular lesions and central nervous
system lesions.

2.6.6 Treatment

For oral aphthous ulcers, genital ulcers, and skin
lesions, local treatment centered on external cor-
ticosteroids is used. Nonsteroidal anti-
inflammatory drugs are used to treat arthritis and
epididymitis. On the other hand, ocular lesions
that can cause severe visual disorder and specific
types (intestinal, vascular, and neuro-Behcet’s
disease) that affect the prognosis of life require
aggressive treatment, including systemic admin-
istration of steroids and immunosuppressive
drugs. In recent years, anti-TNF-a antibody bio-
logics have been used to treat refractory uveitis



286

Y. Matsukawa et al.

and intestinal, vascular, and neuro-Behcet’s dis-
ease, and are expected to improve the prognosis.

2.6.7 Prognosis

Although symptoms appear chronically and
repeatedly, the prognosis is not bad except for
ocular lesions and specific lesions such as intesti-
nal, vascular, and neuro-Behget’s disease. As
mentioned above, the use of anti-TNF-a antibody
biologics is expected to improve the prognosis of
ocular lesions and specific lesions.

2.7 Notes from Dentistry

Perspective
Masayuki Azuma, Keiko Aota

The problems in dental treatment of patients with
collagen disease can be roughly divided into two
categories: problems caused by the oral symptoms
of collagen disease itself and problems caused by
the drugs used to treat collagen disease.

2.7.1 Dental Treatment Problems
Caused by Collagen Disease Itself

Systemic Lupus Erythematosus (SLE)

Erythema and ulcers of the oral mucosa are
among the many organ lesions that may occur. It
is generally painless, appears in the acute phase,

and disappears in response to treatment. In SLE,
the incidence of secondary Sjogren’s syndrome
has been reported to be 13%, and xerostomia
should also be noted [14].

Systemic Scleroderma

Oral manifestations include ankyloglossia (44%)
due to fibrosis of the lingual frenum and trismus
(26%) due to sclerosis of the skin around the lips
[15].

Sjogren’s Syndrome

Oral symptoms include significant xerostomia.
With decreased salivary secretion, various oral
symptoms such as oral candidiasis, dental caries,
taste disorder, dysphagia, halitosis, glossalgia,
and denture incompatibility may occur.

2.7.2 Dental Treatment Problems

Caused by Collagen Disease

Drugs
Adrenocortical steroids are frequently used in the
treatment of collagen diseases to control chronic
inflammation and immune abnormalities. Because
steroids have a wide range of physiological effects,
attention should be paid to various side effects.
When steroids are used, drugs for osteoporosis are
also used to prevent secondary osteoporosis. In
addition, immunosuppressive agents, biological
agents, and antithrombotic agents are used in the
treatment of collagen diseases (Table 15.3).

Table 15.3 Drugs most commonly used by patients with collagen diseases

Main effect
Anti-inflammatory action,
immunosuppressive action

Type
Adrenocorticosteroid

Immunosuppressant (drug)
Biological drug

Immunosuppressive action

Regulatory action of molecular

Side effects to be especially careful about

1. Inducement of infectious diseases and serious
illness

2. Osteoporosis

3. Atherosclerotic lesions (myocardial infarction,
cerebral infarction, aneurysm, thrombosis)

4. Induction and exacerbation of diabetes mellitus

5. Gastrointestinal disorders

6. Adrenal insufficiency, steroid withdrawal
syndrome

7. Mental disorder

Induction of infections, severe disease

Induction of infections, severe disease

targeted therapy target molecules

Antithrombotic agents Antithrombotic
(anticoagulants, antiplatelet
agents)

Osteoporosis drugs

(bisphosphonates)

Decreased bone formation

Bleeding

Osteomyelitis, osteonecrosis of the jaw
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Infectious Disease Problems

According to the Practical Guidelines for the
Appropriate Use of Antimicrobial Agents in the
Prevention of Postoperative Infections (2016),
the use of steroids and immunosuppressive drugs
is a high-risk factor for surgical site infection.
Therefore, in patients using this drug, a single
dose of amoxicillin to 48 h postoperatively is rec-
ommended for invasive dental treatment such as
tooth extraction (clindamycin for patients aller-
gic to f-lactam antibiotics).

The Problem of Steroid Coverage

When the hypothalamic—pituitary—adrenal sys-
tem is suppressed by steroids, secondary adrenal
insufficiency occurs due to insufficient cortisol
production under stress conditions such as surgi-
cal invasion. In general, steroid coverage is not
necessary for local anesthesia surgery of about
1 h in duration with a dose of less than 5 mg/day
of prednisone equivalent. However, steroid cov-
erage may be necessary in cases of high doses of
prednisone or depending on the degree of surgi-
cal invasion and operative time.

Problems with Osteoporosis Drugs

The first recommended drug for steroid-induced
osteoporosis is a bisphosphonate (BP). The Japanese
Osteonecrosis of the Jaw Review Committee posi-
tion paper (2016) does not recommend withdrawal
of BP before invasive dental procedures in osteopo-
rotic patients receiving BP. On the other hand, the
American Association of Oral and Maxillofacial
Surgeons position paper (2014) advocates that
patients who have received BP for more than 4 years
or who have osteoporosis with risk factors for osteo-
necrosis of the jaw undergo invasive dental treat-
ment, if their general condition permits, should
discuss and consider withdrawal of BP for approxi-
mately 2 months with their attending physician.
Invasive dental treatment should be performed in
accordance with the latest guidelines.

Problems in Antithrombotic Therapy

For minor surgery such as tooth extraction, anti-
platelet agents and anticoagulants should be con-
tinued, and local hemostasis should be maintained.
For surgery with a high risk of bleeding, consult
your family physician and consider suspending

antiplatelet and anticoagulant medications.
Patients taking warfarin have been treated with
heparin as an alternative therapy during the peri-
operative period, but the Japanese Circulation
Society (JCS)/Japanese Heart Rhythm Society
(JHRS) 2020 Guideline on Pharmacotherapy of
Cardiac Arrhythmias do not recommend preoper-
ative replacement therapy with heparin, based on
the results of the BRIDGE study, however, it is
classified as IIb in the recommended classifica-
tion, and its efficacy and usefulness have not been
established based on evidence and opinions.

2.7.3 Precautions for Implant

Treatment in Patients

with Xerostomia
Although xerostomia is a risk factor for implant
treatment, it is not an absolute contraindication.
Denture treatment is recommended for patients
with xerostomia, but in many cases, dentures
cannot be used because of pain during denture
placement due to mucosal atrophy. Implant treat-
ment should be carried out after thorough evalua-
tion and informed consent, and strict maintenance
is necessary.
The use of steroids, immunosuppressive drugs,
and osteoporosis drugs in patients with collagen
diseases should be carefully considered, bearing
in mind that there is a significant risk in acquiring
and maintaining osseointegration, as well as a
risk of drug-related osteomyelitis and osteone-
crosis of the jaw.

3 Allergic Disease
Satoshi Takada, Yuh Baba

3.1 General Discussion

Allergic disease is defined as a condition in which
an excessive immune response to a specific anti-
gen (allergen) is induced to the detriment of the
host. In the past, allergic reactions were classified
into four types [16], but recently, the concept of
type V allergy has been proposed. However, con-
sidering the underlying immune response, type V
allergy can be classified as subtype of type II
allergy (Table 15.4).
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Table 15.4 Classification of allergic reactions

Type IV
Type I reaction  Type II reaction Type III reaction reaction Type V reaction
Synonym Immediate type Cytotoxic type Immune complex type Late reaction Cell function
Anaphylactic Cytolysis type Arthus type type control type
type Cell-mediated
immunity type
Tuberculin type
Action IgE (reagin) 1gG, IgM IgG, IgM (immune Sensitized 1gG, IgM
factor complex) T-cell
Mechanism  When the Antibodies bind to  Immune complexes, Sensitized Anti-receptor
of antigen binds surface antigens of which are a T-cell and antibodies bind to
occurrence  again to the IgE  autologous cells combination of cytotoxic T-cell the receptors of
bound to the and damage the multiple antigens and  react with target cells and
mast cell, the cells antibodies, are antigens, enhance or reduce
mast cell deposited in tissues,  resulting in the function of the
releases activating complement cellular target cells
chemical and causing tissue immune
mediators and damage responses that
symptoms damage cells
appear
Major Anaphylactic Autoimmune Serum sickness Granuloma Hyperthyroidism
related shock hemolytic anemia  Systemic lupus formation due  (graves’ disease)
diseases Allergic rhinitis Immunologic erythematosus (SLE) to tuberculosis Myasthenia gravis
Bronchial (idiopathic) Acute infection
asthma thrombocytopenic  glomerulonephritis Tuberculin test
Oral allergy purpura Graft-versus-
syndrome ABO incompatible host disease
Allergy to local blood transfusion (GVHD)
anesthetics Metal allergy
(type I + type
10%)
Examination Specific IgE Coombs test Complement and Patch test Antibody
measurement Antibody immune complex Lymphocyte measurement
Histamine measurement assay stimulation test
release test Antibody Cytokine
Challenge test measurement measurement
3.1.1 TypelAllergy contraction, and increased glandular secretion,

It is also called the immediate type or anaphylac-
tic type because symptoms appear immediately
after the reaction between the causative antigen
(allergen) and IgE antibody. Antigens are taken
up by antigen-presenting cells, which are recog-
nized by Th2 cells, and Th2 cells produce cyto-
kines related to allergic inflammation. The
cytokines induce the production of IgE by B
cells, and the IgE antibodies produced adhere to
mast cells, resulting in a sensitized state that is
susceptible to repeated stimulation by the same
antigen. When the antigen binds again to the IgE
bound to the mast cell, various chemical media-
tors are released from the mast cell, resulting in
increased vascular permeability, smooth muscle

causing symptoms such as angioedema, hypoten-
sion, wheezing, dyspnea, and nasal discharge.
Typical diseases include anaphylactic shock,
allergic rhinitis, bronchial asthma, urticaria,
atopic dermatitis, and Latex allergy.
Anaphylactic shock is a condition in which
allergens cause anaphylactic reactions due to
type I allergy, resulting in symptoms such as
hypotension, dyspnea, and loss of consciousness.
It is caused by administration of drugs such as
antimicrobial agents, taking of eggs, wheat, dairy
products, bee venom, contrast media, and
analgesic-antipyretic. In severe cases, loss of
consciousness and death may occur within a few
minutes. In the treatment of anaphylactic shock,
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prompt treatment determines the prognosis, and
adrenaline injection should be given at the same
time as assessment of the airway, respiration, cir-
culation, and consciousness. One type of anaphy-
laxis caused by occupational allergy is Latex
allergy. This is an immediate allergic reaction to
proteins contained in natural rubber products.
High-risk groups include healthcare workers,
people with a predisposition to atopic dermatitis,
patients who repeatedly undergo medical proce-
dures due to congenital diseases such as spina
bifida or chronic diseases, and people with occu-
pations that require frequent use of natural rubber
gloves. Type I allergic diseases related to den-
tistry include oral allergy syndrome and allergy
to local anesthetics (type I and type IV allergy to
local anesthetics are seen).

3.1.2 Typell Allergy

Type II allergy is caused by the binding of auto-
antibodies (IgG, IgM) to surface antigens of
autologous cells, resulting in cellular and tissue
damage. The mechanisms include phagocytosis,
cytolysis, and antibody-dependent cell-mediated
cytotoxicity (ADCC). Typical diseases include
autoimmune hemolytic anemia, immunologic
(idiopathic) thrombocytopenic purpura,
Goodpasture’s syndrome (anti-glomerular base-
ment membrane disease), and ABO-incompatible
blood transfusion.

3.1.3 Typelil Allergy

Type III allergy is also called immune complex
type or Arthus type. It is a reaction in which
multiple antigens and antibodies are bound
together, and immune complexes are deposited in
tissues, activating complement, resulting in tis-
sue destruction. Typical diseases include serum
sickness, systemic lupus erythematosus (SLE),
hypersensitivity pneumonitis, acute glomerulo-
nephritis, and cryoglobulinemic vasculitis.

3.1.4 TypelV Allergy

Unlike type I-III allergies, allergies caused by
T-cell rather than antibodies are called type IV
allergies. Helper T-cell activated by antigens
release a variety of cytokines that activate macro-
phages and cytotoxic T-cell, resulting in tissue

damage. The formation of granuloma due to
tuberculosis infection, tuberculin reaction, graft
versus host disease (GVHD), allergic contact
dermatitis, and metal allergy are involved in type
IV allergic reactions.

3.1.5 TypeV Allergy

Type V allergy is a subtype of type II allergy in
which anti-receptor antibodies bind to the recep-
tors of target cells, and unlike type II allergy, the
target cells are not destroyed and the anti-receptor
antibodies exhibit ligand-like effects or inhibit
the effects of the ligands. In Graves’ disease
(hyperthyroidism), anti-TSH receptor antibodies
increase thyroid function, while in myasthenia
gravis, anti-acetylcholine receptor antibodies
cause muscle weakness.

3.2 Notes from Dentistry
Perspective
3.2.1 Allergies Related to Dentistry

Oral Allergy Syndrome [17]

It is an immediate type allergy in which swelling
and itch sensation appear in the mucosa of the
oral cavity and pharynx immediately after inges-
tion of specific foods such as fruits and vegeta-
bles. It develops as a cross-reaction to sensitizing
antigens and is often associated with pollinosis.
Symptoms appear within 15 min, but the antige-
nicity of apples, peaches, and pears, which are
easy to become antigens, is easily lost by heating
or digestive enzymes, symptoms are localized to
the oral cavity and pharynx unless taken in large
quantities (Fig. 15.11). The radioallergosorbent
test (RAST), prick test, and scratch test are useful
for diagnosis. The most important treatment is to
avoid antigen without ingesting the causative
food.

Allergy to Local Anesthetics

The incidence of anaphylaxis due to lidocaine
is extremely low, with an incidence of
0.00007%. It is considered to the immediate
allergy if it developed within 1 h, and to the
delayed allergy within 72 h. In most cases,
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Fig. 15.11 Oral allergy syndrome. Pruritus and swelling
of the lips are seen after ingestion of melon

however, it causes allergy not to the local anes-
thetic itself but to the preservative paraben
(paraoxybenzoate) on the antioxidant sodium
sulfite. Also other allergic reactions might be
caused by gloves (latex) and disinfectant used
during local anesthesia, and antibacterial, anal-
gesic agents used before and after local anes-
thesia which must be differentiated. In addition,
vasovagal reflexes before local anesthesia,
anomaly of sensation, motor paralysis, discom-
fort are often thought to be allergic reactions to
local anesthesia. Furthermore, it is necessary to
differentiate from odontophobia, aichmopho-
bia, local anemia due to excessive injection vol-
ume, necrosis of the tissue at the insertion
point, and peripheral nerve injury.

Allergy to Dental Materials (Metal)

It is delayed type allergy to metals used in den-
tal treatment. About 15 types of metals are used
for it. Titanium (Ti) and vanadium (V) have also
been used due to the spread of dental implant
treatment (Fig. 15.12) inrecent years. Symptoms
range from systemic to local, including pruritus,
dysgeusia, discomfort in the mouth, and contact

MC260-Titanium

Fig. 15.12 Patch test reagent for metal allergy

dermatitis. These are rarely diagnosed as allergy
to dental metals at the initial examination, and
are often treated symptomatically with unknown
cause, or as climacteric disturbance or xerosto-
mia in some cases. Metal allergies can be diag-
nosed by testing for metals, and also cements
and resins which are included in dental materi-
als should be tested as well. In addition to the
patch test, a metal lymphocyte stimulation test
(MLST) is also used for diagnosis. The test
should be performed on the back, arms, legs, or
other skin with little hair, and the results are
basically checked at 48 h with checking after
24 h, 72 h and 1 week as well. Because of the
strong contact, dermatitis or immediate allergic
reaction may rarely occur, symptoms should be
immediately monitored after the test. Treatment
is to change the causative material to the appro-
priate therapeutic material.

Stomatitis, oral lichen planus (Fig. 15.13),
palmoplantar pustulosis (Fig. 15.14), dermatitis,
erythema, and urticaria are related to dental
materials, and they are in some cases relieved by
metal removal. On the other hand, as in contact
dermatitis, it may cause redness, erosions, pap-
ules and bullae within 24 h with contact of dental
materials with the oral mucosa (Fig. 15.15).
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Fig. 15.13 Lichen planus of the oral cavity. (a, b) White lacy erosions and erythema are seen on both buccal mucosae.
(c) Patch tests showed positive reactions to Au, Ni and Pd
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Fig. 15.14 Palmoplantaris pustulosis. Patch test showed positive reaction to Ni and Pd, and formation of vesicles in
the Ni area
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Fig. 15.15 Allergy to luting cement. Erythema appeared on the buccal mucosa immediately after luting the restoration,
which resolved after removal. A patch test showed large blisters reacting to the luting cement
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1 Dementia and Alzheimer’s
Disease

Makiko Nishina

1.1 Definition

Dementia is diagnosed when there is a significant
decline from the previous level of behavior in one
or more of the following cognitive domains:
complex attention, executive function, learning
and memory, language, perceptual-motor func-
tion, and social cognition, which interferes with
daily life [1].
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1.2 Pathophysiology

It is caused by the loss of neurons and networks in
the central nervous system, which are involved in
cognitive functions. In pathological changes,
degenerative diseases are common and each caus-
ative disease has characteristic findings [2, 3].

1.3 Epidemiology

The prevalence of dementia is on the rise, with a
prevalence of approximately 15% in a 2012 sur-
vey. With the aging of the population, it is esti-
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mated that the number of dementia patients will
reach 7.3 million by 2025 [4].

1.4  Classification

There is a wide range of diseases that cause
dementia as shown in Table 16.1 [5]. Some neu-
rosurgical diseases such as normal pressure
hydrocephalus and chronic subdural hematoma,

Table 16.1 Diseases and conditions that cause major
cognitive impairment (created based on [5])

1. Central 6. Associated with systemic
neurodegenerative diseases

diseases

Alzheimer’s disease Hypothyroidism

Frontotemporal dementia
Lewy body dementia
Huntington’s disease, etc.

Vitamin B, deficiency
Vitamin B, deficiency
folic acid deficiency
Liver failure
Neurosyphilis, etc.

2. Vascular dementia 7. Drug-induced

Multi infarct dementia Psychotropic drug
Chronic subdural Sedative drug
hematoma Hypnotic

Cerebral hemorrhagic Antidepressant
dementia, etc. Analgesics opioids,
3. Normal pressure NSAIDs, etc.

hydrocephalus
4. Brain tumor
5. Neurological infections 8. Others

and some medical diseases such as hypothyroid-
ism and vitamin B,, deficiency are treatable
dementia, should be diagnosed and treated as
early as possible.

The most common cause of dementia is
Alzheimer’s disease, which accounts for about
68% of cases, followed by vascular dementia
(19%) and dementia with Lewy body (4.5%) [6].

1.5 Symptoms
We focus on the symptoms of Alzheimer’s dis-
ease, which accounts for the majority of cases.

1.5.1 Cognitive Dysfunction

Forgetfulness and memory impairment are char-
acteristic and often the first symptoms. They for-
get appointments, misplace objects, and repeat
the same story. The patient is unable to remember
new things, recall them, and use them. A slow
and progressive disorientation, executive func-
tion disorder, and visual-spatial impairments
occur as the disease progresses. Many construc-
tive apraxia are also observed, the patient loses
the ability to use daily tools and to imitate by ver-
bal and visual commands, and there is a decrease
in the ability to perform work and housekeeping
(Table 16.2) [7]. In daily life, the ability to per-

Table 16.2 Examples of major cognitive dysfunction in dementia (created based on [7])

Cognitive function Symptoms

Generalized Generalized attention disorder
disorder
Executive Executive functioning disorder
functioning
Memory Forgetfulness
Language Aphasia

Agraphia
Count Acalculia
Visual-spatial Constructive apraxia geographic
cognition disorientation

Visual hallucination/optical illusion
Conduct Apraxia (inability to purposely

perform some actions)

Social cognitive Disinhibition

Examples

More mistakes in various tasks

Blurred and slow to react

Cannot get things done in a timely manner

Inability to remember new things (anterograde
amnesia)

Inability to remember what happened before
(retrograde amnesia)

Disorders of speech, comprehension, calling,
recitation, reading, and writing

Dysgraphia

Trouble handling money and paying bills
Inability to imitate figures and finger shapes
Get lost in familiar places

Seeing things that are not there

Difficulty completing familiar tasks

Inability to recognize the surrounding situation and
take appropriate action
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form activities, such as paying bills and manag-
ing medication become impaired from an early
stage.

1.5.2 Behavioral and Psychological

Symptoms of Dementia: BPSD
Behavioral and psychological symptoms such as
impaired motivation and emotion, delusion, hal-
lucination, wandering behavior, agitation, and
aggression occur. Indifference, decreased sponta-
neity, and depression are also common. In
Alzheimer’s disease, delusions of robbery and
delusion of persecution are common, and charac-
teristic interpersonal behaviors such as lack of
disease awareness and mending reactions are
observed. On the other hand, visual hallucination
is common in Lewy body dementia.

1.5.3 Others

Depending on the cause of cognitive impairment,
there are characteristic symptoms other than cog-
nitive dysfunction, such as parkinsonism in Lewy
body dementia.

1.6 Clinical Examination
1.6.1 Psychological Test
Patients with cognitive complaints should

undergo a careful mental states examination. The
Mini-Mental State Examination (MMSE) is the
most widely used screening scale for cognitive
dysfunction in dementia, and a score of 23 or
lower is considered suspicious for dementia.

1.6.2 Blood Test

To differentiate cognitive dysfunction associated
with medical diseases, blood count, blood bio-
chemistry, thyroid function, electrolytes, fasting
blood glucose, vitamin B,, folic acid, and serum
syphilis tests should be performed.

1.6.3 Neuroimaging

1. Brain MRI and CT: The first step is to
exclude treatable dementia. The pattern of
atrophy and signal changes in the cerebral

atrophy are useful for distinguishing the cause
of dementia.

2. Single-photon  emission  tomography
(SPECT): Alzheimer’s disease is character-
ized by hypoperfusion in the posterior cingu-
late gyrus, precuneus, and parietal association
areas.

1.7 Diagnosis

The diagnosis of dementia is based on history,
physical and neurological examination, and
laboratory and neuroimaging findings. Many
drugs that cause cognitive impairments, and it
is necessary to confirm the contents of medica-
tion. In particular, anticholinergic agents and

benzodiazepines are at risk of causing
dementia.
1.8 Treatment

Treatment of dementia aims to improve cognitive
function and quality of life (QOL), which are the
core symptoms. For behavioral and psychologi-
cal symptoms of dementia (BPSD) such as para-
noia and irritability, environmental adjustment
and non-pharmacotherapy may provide maximal
benefits.

1.8.1 Drug Therapy

Three cholinesterase inhibitors, donepezil, galan-
tamine, and rivastigmine, and an N-methyl-D-
aspartate  (NMDA)  receptor  antagonist,
memantine, are available symptomatic medica-
tions for cognitive function in Alzheimer’s
disease.

1.8.2 Non-Drug Therapy

These include cognitive function training, cogni-
tive stimulation, exercise therapy, music therapy,
and training in activities of daily living. Dental
treatment and oral care are also vital, and preven-
tive and continuous oral hygiene management is
necessary.
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1.9 Prognosis

As the disease progresses, almost all memory is
impaired, and the patient eventually loses the
ability to perform self-care tasks such as dress-
ing, eating, toileting, bathing, and understanding
and speaking. Basic motor skills are also lost, and
the patient eventually becomes bedridden. In the
terminal stage, the patient dies from complica-
tions such as malnutrition, dehydration, and
infections such as aspiration pneumonia [8].

1.10 Recent Findings

Many patients with dementia show eating behav-
ior change, low nutrition, and weight loss due to
eating disorders and dysphagia. Therefore, it is
important to evaluate nutrition, prevent aspiration,
and review drugs, depending on the progress.
However, percutaneous endoscopic gastrostomy
(PEG) does not prolong long-term survival in
patients with severe dementia [9].

Diabetes mellitus, obesity in middle age,
hypertension, depression, hearing impairment,
and smoking are risk factors for the development
of dementia, and intervention in these areas is
expected to prevent the onset of dementia. In
addition, regular exercise and social participation
have been shown to have preventive effects [10].
Recently aducanumab, recombinant monoclonal
antibody directed against amyloid beta, is
approved by the US Food Drug Administration
(FDA) for the treatment of mild Alzheimer’s dis-
ease. At present, there is uncertainty about
whether patients benefit clinically from adu-
canumab [11].

1.11 Notes from Dentistry

Perspective
Tetsuji Okamoto, Tomoaki Shintani

1.11.1 Periodontitis and Alzheimer’s
Disease

The etiology of Alzheimer type dementia (hereaf-

ter referred to as Alzheimer’s disease) remains

unclear, and effective prevention and treatment
have not yet been established. There have been
many reports on the relationship between
Alzheimer’s disease and the oral cavity, and it has
been shown that “tooth loss” and “periodontitis”
are risk factors, each of which induces Alzheimer’s
disease by its own mechanism [12, 13]. Regarding
the relationship between tooth loss and Alzheimer’s
disease, it has been suggested that tooth loss
reduces chewing efficiency and decreases blood
flow to the brain, causing cognitive dysfunction
[13]. Oue et al. found that the maxillary bilateral
molar extraction group showed a decrease in cog-
nitive function and a significant decrease in the
number of neurons in the hippocampus compared
with the non-extraction group, but there was no
difference in the deposition of amyloid f protein
(AP) in the brains of the two groups using the
Alzheimer’s disease transgenic mice [14].

On the other hand, periodontitis is a chronic
infection caused by periodontopathic bacteria,
and it has been reported that periodontitis is a risk
factor for systemic diseases such as diabetes mel-
litus, myocardial infarction, atherosclerosis, pre-
term and low birth weight, endocarditis, aspiration
pneumonia, and rheumatoid arthritis [15]. DNA
of Porphyromonas gingivalis (P.g), a periodonto-
pathic bacterium, has been detected in the pla-
centa of mothers who delivered preterm or low
birth weight babies and in atherosclerotic plaques
in the aortic wall of patients with atherosclerosis
(Fig. 16.1) [16]. Furthermore, bacterial compo-
nents of P.g have been detected in the liver paren-
chyma of patients with nonalcoholic steatohepatitis
(NASH), suggesting that they may be involved in
the progression of NASH. Since microglia, a type
of macrophage, are activated in the brains of
patients with Alzheimer’s disease, Alzheimer’s
disease is considered a chronic inflammation of
the brain [17], and many studies have investigated
its relationship with periodontitis.

Serum antibody titers against Fusobacterium
nucleatum and Prevotella intermedia were
increased in Alzheimer’s disease patients [18],
and the presence of lipopolysaccharide (LPS)
from P.g in the brain was confirmed [19, 20]. In
the Alzheimer’s disease transgenic mice infected
with P.g, cognitive function is further reduced
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Fig. 16.1 Organs and
diseases in which P.g
bacteria were detected

Oral

Pgingivalis

and the deposition of A in the brain is increased
[21]. In addition, periodontopathic bacteria and
bacterial-derived LPS activate macrophages, and
inflammatory mediators such as TNF-a, IL-1,
IL-6, and CRP produced by macrophages in the
periodontal region are transported to the brain via
the bloodstream and induce inflammatory reac-
tions in neurons, which may exacerbate the
pathogenesis of Alzheimer’s disease [22].
Although periodontopathic bacteria cannot
invade the brain parenchyma because of the
blood-brain barrier (BBB) in the brain, it is
thought that periodontopathic bacteria may reach
the brain by increasing the permeability of the
BBB due to inflammatory cytokines in the blood
and aging of cerebral blood vessels [23]. After
inflammatory cytokines and periodontopathic
bacteria reach the brain parenchyma, abnormal
aggregation and deposition of Af induces neuro-
nal apoptosis, resulting in the appearance of
symptoms of Alzheimer’s disease [17]. It has
been reported that P.g exist in the brains of
Alzheimer’s disease patients and that DNA of P.g
exists in spinal cord secretions, and gingipains,
proteolytic enzymes produced by P.g, have been
detected in the brains of Alzheimer’s disease
patients [24]. In the brains of patients with
Alzheimer’s disease, tau and ubiquitin, proteins
strongly associated with Alzheimer’s disease,
were found to be present in large amounts [24],
and clinical studies of the molecular target ther-
apy targeting gingipains for the disease have

already been initiated [24]. On the other hand, it
was found that the number of bacteria of the
genus Bacteroides was significantly lower in the
intestinal microflora of elderly patients with
dementia than that of non-demented elderly
patients [25].

Thus, periodontitis is considered to be a risk
factor for Alzheimer’s disease, and treatment of
periodontitis may prevent Alzheimer’s disease or
delay the progression of the disease.

1.11.2 Dysphagia in Patients
with Alzheimer’s Disease

With the progression of Alzheimer’s disease,
memory impairment, impaired judgment, and
disorientation, which are the main symptoms of
the disease, progress, and it is difficult to recog-
nize how to eat food and what food is offered. As
dementia progresses and ADL (Activities of
Daily Living) decline significantly, swallowing
function declines and nutritional status deterio-
rates. A characteristic feature of Alzheimer’s dis-
ease is that the onset of eating and deglutition
disorders is different. In addition, as Alzheimer’s
disease becomes more severe, patients may
require assistance to wear dentures, or they may
refuse to wear or use dentures. Denture refusal
not only makes it difficult to consume food, but
also leads to deterioration of masticatory func-
tion and aspiration, which in many cases leads to
deterioration  of  nutritional  status  and
dehydration.
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1.11.3 Dental Treatment and Oral Care
for Patients with Alzheimer’s
Disease

Dental treatment in patients with Alzheimer’s dis-
ease should be planned in accordance with the pro-
gression of dementia [26]. In the early stage,
patients with Alzheimer’s disease can be treated
with conventional dentistry, including tooth extrac-
tion, endodontic treatment, and prosthetic treat-
ment. In the middle stage of the disease, the patient
has difficulty in following detailed instructions and
in taking long dental treatments. In addition, masti-
catory dysfunction is observed, and assistance dur-
ing meals and changes in eating patterns become
necessary. In the latter stage, communication
becomes difficult, and not only normal dental treat-
ment but also denture cleaning and oral self-care
cannot be performed, and oral hygiene deteriorates,
so the intervention of oral care is essential.

In addition, to prevent aspiration pneumonia,

oral care is necessary to reduce the number of
oral bacteria as much as possible. Furthermore,
nutritional management is also important because
dentures become difficult to wear. In order to
make oral care as smooth as possible, it is impor-
tant to perform it in a familiar environment and
with dental staffs, and to talk to the patient in a
way that gives a sense of security. Patients with
impaired swallowing function should receive oral
care while taking care to avoid aspiration. Patients
who cannot control their body movements should
not be forced to perform oral care.
Although there are individual differences in
Alzheimer’s disease, it is a progressive disease and
oral care is essential for many patients. Therefore,
when planning treatment, it is important to intervene
to create an oral environment that facilitates better
oral care, such as preserving residual root teeth as
much as possible and avoiding the fabrication of
dentures that are difficult to put on and take off.

2 Epilepsy [27-29]
Kazuhiro Muramatsu
2.1 What Is Epilepsy?

Epilepsy is a chronic brain disease that causes
repetitive seizures of the brain due to the overex-

citement of nerve cells in the cerebrum. The sei-
zures are sudden and cause unusual physical
symptoms and changes in consciousness, move-
ment, and sensation. If there are obvious convul-
sions, epilepsy is the most likely cause. In
addition to convulsions, epilepsy can cause a
variety of other symptoms, such as lightheaded-
ness, body twitching, and moving around while
unconscious. Epilepsy is characterized by recur-
rent episodes. Various tests, mainly electroen-
cephalography, are necessary to confirm the
diagnosis.

2.2 Epidemiology

Epilepsy is one of the most common central
nervous system diseases, along with
Alzheimer’s disease and cerebrovascular dis-
ease. The prevalence of epilepsy is 4 to 8 per
1,000 of the general population in developed
countries. In Japan, the number of patients is
estimated to be 650,000 to 900,000. The inci-
dence of epilepsy is about 45 cases per 100,000
people per year in developed countries. The
incidence of epilepsy has been shown to be
higher in infants and the elderly. It is estimated
that there are about 300,000 people with epi-
lepsy in the elderly in Japan.

23 Classification

Classification of epileptic seizures is essential for
subsequent patient handling, testing, and selec-
tion of antiepileptic drugs, and the International
League Against Epilepsy (ILAE) classification is
used. Until now, the 1981 classification for epi-
leptic seizure types and the 1989 classification
for epilepsy, epilepsy syndromes, and related sei-
zure disorders have been widely used, but in
2017, the ILAE proposed a new epileptic seizure
and classification (Figs. 16.2 and 16.3). The
ILAE proposed that epileptic focal epilepsy
should be referred to as focal epilepsy when the
epileptic focus is in neural circuits in one hemi-
sphere and generalized epilepsy when the epilep-
tic focus is in neural circuits spanning both
hemispheres.
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ILAE 2017 Classification of Seizure Types Expanded Version

[ Focal Onset ] Generalized Onset Unknown Onset
- - k
Aware | 'mpaired ﬁﬂot-or - \ Motor
oo tonic-clonic tonic-clonic
clonie epileptic spasms
/ Motor Onset \ tonic Hasaian
automatisms myoclonic
atonic myoclonic-tonic-clonic \_ behavior arrest )
clonic myoclonic-atonic
epileptic spasms at?lﬂl;t .
hyperkinetic epileptic spasms [ = ]
myoclonic Nonmotor (absence) Unclassified
tonic typical
Nonmotor Onset atypical
autonomic myoclonic
. eyelid myoclonia
behavior arrest
cognitive \ /
emotional

\_ sensory Y,

[ focal to bilateral tonic—clonic]

Fig. 16.2 ILAE 2017 Classification of seizure types (reproduced with permission from [27])

2.4 Interview for Epilepsy

Diagnosis

Gathering sufficient information and witnessing
the seizures are most helpful in diagnosing epi-
lepsy. Although the chief complaint is often a
convulsive seizure (and sometimes a nonconvul-
sive seizure), more than one seizure is usually
necessary to diagnose epilepsy. Patients and sei-
zure witnesses may provide information on sei-
zure frequency, seizure circumstances and
triggers (e.g., photosensitivity), symptoms before
and during seizures (physical and mental symp-
toms and disturbance of consciousness), persis-
tence of symptoms, symptoms following seizures,
presence of trauma, bite tongue, urinary inconti-
nence, headache and muscle pain after seizures,
age of first attack in patients with multiple sei-
zures, seizure and changes/transitions in seizure

type, last seizure, relationship between seizures
and wakefulness/sleep, etc.

Diseases that Need
to be Differentiated
from Epilepsy (Table 16.3)

25

Neurally mediated syncope/psychogenic non-
epileptic seizures account for 40% of patients pre-
senting to the emergency department with
sudden-onset loss of consciousness, followed by
epilepsy in 29% and cardiogenic seizures in 8%.
To diagnose epilepsy, it is important to investigate
the cardiovascular cause. The characteristic fea-
ture of syncopal seizures is that they are not
accompanied by altered consciousness, fatigue, or
malaise. The overall risk of developing epilepsy
in patients who have an acute seizure within
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Fig. 16.3 ILAE 2017 Framework for classification of the epilepsies (three levels of epilepsy diagnosis) (reproduced

with permission from [28])

Table 16.3 Diseases that should be differentiated from

epilepsy
Fainting

1 week of head injury is about 25%. Alcohol with-

) . drawal may cause convulsive seizures.
(neuromodulatory, cardiogenic, etc.)

Psychogenic non-epileptic seizure

Hyperventilation and panic attacks

Stroke (cerebral infarction, cerebral hemorrhage), 2.6 Procedure for the Dia9n°5i5
transient ischemic attack of Epilepsy [29]

Sleep-related disorders (abnormal REM sleep behavior,

non-REM parasomnias)
Acute poisoning (drugs, alcohol), drug withdrawal,
alcohol withdrawal

Electroencephalography (EEG) (including photic
stimulation, hyperventilation, and sleep) should

Acute metabolic disorder (hypoglycemia, tetany) be recorded for the first unprovoked epileptic sei-
Acute renal failure zure. Sleep-activated EEG can increase the fre-
Head trauma (within 1 week) quency of epileptic discharge recordings. If
Involuntary movements (tics, tremors, myoclonus, necessary, neuroimaging and simultaneous

paroxysmal dyskinesia, etc.)
Paroxysmal ataxia

video-EEG recording should be performed.
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In the diagnosis of epilepsy, EEG is the most
useful test, but it may not be possible to make a
diagnosis with only one conventional EEG, and
multiple EEGs, including sleep activation, are
necessary. Prolonged video-EEG monitoring is
useful in the definitive diagnosis, typing, and
localization of epilepsy.

Neuroimaging studies (MRI or CT) should be
performed to diagnose epilepsy. MRI is particu-
larly useful when focal-onset epilepsy is sus-
pected. When an MRI or CT scan of a patient
with a first unprovoked seizure shows organic
lesions suggestive of stroke, central nervous sys-
tem infection, or traumatic brain injury, the
patient should be diagnosed as epilepsy even if it
was the first seizure, because of the high risk of
recurrence.

2.7 What to Do During

an Epileptic Seizure

First, it is important to ensure safety and observe
seizure symptoms. It is necessary to confirm that
the place where the seizure occurred is not danger-
ous and that there are no dangerous things around,
and depending on the situation, it may be necessary
to assist the patient or keep away from dangerous
things. Observation of seizure symptoms is the
basis for the “symptomatic diagnosis™ of epilepsy.

For cases of vomiting during or after seizure,
there is also impaired consciousness and the vomit
tends to get stuck in the throat, the patient should be
placed on their side so that vomit can go out. After
a seizure, the patient becomes sleepy, so let him
sleep for a while. Patients with normal seizures
recover after 30 min to 1 h of sleep, or 2 h at most.

Seizures that last more than a certain length of
time or are repeated even if they are short and
without recovery of consciousness are called sta-
tus epilepticus, and treatment should be started
immediately.

2.8 Drug Treatment of Epilepsy

As a rule, antiepileptic drug therapy should not
be initiated for the first unprovoked seizure.
Patients with neurological abnormalities, electro-

encephalographic abnormalities, brain imaging
lesions, or a family history of epilepsy are more
likely to have recurrent seizures and should be
considered for treatment.

Antiepileptic drug therapy is usually initiated
as a single agent. The choice of drug should be
based on the seizure type and the diagnosis of
epilepsy, taking into account the patient’s indi-
vidual condition. Carbamazepine, lamotrigine,
and levetiracetam are recommended as first-line
agents in patients with focal-onset epilepsy, while
valproate is recommended as first-line therapy in
patients with generalized-onset epilepsy.

If the patient is well controlled with medica-
tion, all dental procedures can be performed
almost normally. Epinephrine-containing canna-
bis is not a problem. Problems arise in patients
who are off medication or who have complica-
tions such as infection or fatigue.

29 Notes from Dentistry
Perspective [30-34]

Tadashi Kawai

2.9.1 Oral Cavity of Epileptic Patients

Patients with epilepsy are often treated with single
or multiple medications, and patients taking phe-
nytoin may develop drug-induced gingival hyper-
plasia, with an incidence of about 50%. It is thought
that phenytoin increases the proliferation of gingi-
val fibroblasts, increases the synthesis of extracel-
lular matrix by gingival fibroblasts, and decreases
their resolving power. Gingival hyperplasia can be
improved by oral cleaning. Still, if symptoms are
marked, the dentist should ask the patient’s physi-
cian to change the medication, and if this is diffi-
cult, a gingivectomy may be performed.

2.9.2 Confirmations Before Dental
Treatment

Before dental treatment, the dentist should con-
sult with the patient’s physician for details of
the patient’s condition, history, current condi-
tion, medications, and precautions for dental
treatment. Information on the severity of the
epileptic seizures is also necessary, such as
whether they are minor seizures with a brief loss
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of consciousness or major seizures leading to
convulsions (seizures). The presence or absence
of other comorbidities should also be confirmed.
Even if the patient claims that his or her symp-
toms have calmed down, dental treatment
involves a variety of invasive procedures, and if
we believe the patient’s words and proceed with
treatment without paying attention to the
patient’s condition, the invasive procedures may
trigger an epileptic seizure and cause serious
problems. Therefore, dental treatment should be
performed with care to prevent epileptic sei-
zures. The presence or absence of epileptic aura
and how to respond to seizures at home should
also be confirmed.

2.9.3 Precautions for Dental
Treatment

A variety of invasive procedures can be expected
at the beginning of dental treatment. Even if the
treatment has not started, a long waiting time in
the waiting room may induce epileptic seizures
due to nervousness about dental treatment.
Therefore, it is advisable to avoid a long waiting
time after the patient arrives at the clinic. The
patient’s physical condition should be checked
before the treatment begins. Check that the
patient is tired or not, and that they have not for-
gotten to take the medicine. If there are any
problems, it is advisable to postpone the treat-
ment. Attention should also be paid to the envi-
ronment during dental treatment. Loud noises,
such as dropping objects on the floor and light
stimulation can be very stressful. Proceeding
with treatment without talking to the patient can
also cause anxiety and distress, and should be
treated appropriately. With regard to local anes-
thetics, there are no contraindications to epi-
nephrine or concomitant use of antiepileptic
drugs, but it is advisable to check other drugs,
such as psychotropic drugs, that are prescribed
concomitantly. Concerning prescription drugs
from dentists, concomitant use of acetamino-
phen in patients taking phenytoin is cautioned
because of the increased risk of liver
dysfunction.

29.4 What to Do During an Epileptic
Seizure

Even if the above information is considered dur-
ing treatment, seizures may still occur because
dental treatment itself is invasive for the patient.
If the patient is unresponsive or has a seizure,
stop treatment and observe the patient until they
regain consciousness in a few seconds. After that,
give only first aid and postpone treatment. If a
grand mal occurs, as many people as possible
should assemble to prevent the patient from fall-
ing off the dental unit. Administer diazepam, if
available. Intravenous injection is preferable, but
intramuscular injection is also acceptable if con-
vulsions make it difficult. Convulsions often sub-
side in a few minutes, and the patient should be
kept under control until then. Because the patient
is not breathing spontaneously, the oxygen satu-
ration level (SpO,) drops to about 80%. Oxygen
may be administered during convulsions, but it
may not be effective because spontaneous breath-
ing is not stable. In fact, it is better to administer
oxygen after the patient regains consciousness
because of the fatigue caused by the convulsions.
After the seizure subsides, the patient should rest
for a while, and when consciousness is clearly
restored, treatment should be terminated and the
planned treatment should be postponed.

For subsequent treatment, the reasons for the
seizures should be reviewed and analyzed. If there
is an obvious cause, it should be noted in the next
treatment. It is also advisable to report the seizure
to the patient’s doctor. The doctor may consider
changing the medication to control the seizures.

3 Parkinson’s Disease

Kanako Yamahara, Tetsuya Maeda, and
Yasuo Terayama

3.1 Introduction

Parkinson’s disease (PD) is the second most com-
mon neurodegenerative disease next to Alzheimer’s
disease (AD). A neurodegenerative disease is a dis-
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order in which a specific group of neurons in the
brain and spinal cord are damaged and lost. In AD,
cortical neurons in the cerebrum are affected,
whereas in PD, dopaminergic neurons in the sub-
stantia nigra of the midbrain are selectively degen-
erated and lost. As a result, the striatal level of
dopamine decreased, resulting in dysfunction of
the basal ganglia circuits and the emergence of
various movement disorders. The cause of PD
remains unknown, but the involvement of genetic
and environmental factors is known to be impor-
tant. The prevalence of PD in Japan is 100 to 180
per 100,000 people, but increases with age and is
estimated to be 1 in 100 for people aged 70 years or
older. The number of patients with PD continues to
increase with the aging of society, and it is pre-
dicted that the global PD population will exceed 13
million by 2040 at the lowest estimate [35].

3.2 Pathogenic Factors

PD is a sporadic disease in general and usually
develops in the 60 s. Those with onset age at 40
or younger are associated with genetic abnormal-
ities, and hereditary PD accounts for about 10%
of all. Pathologically, PD is characterized by the
presence of intracellular inclusions called Lewy
body in the residual dopaminergic neurons in the
substantia nigra pars compacta. The main com-
ponent of Lewy body is a-synuclein, which is
formed by abnormal aggregation in the presence
of genetic and environmental risks. a-synuclein
has been shown to propagate between neurons
and is thought to be a key molecule involved in
the onset, progression, and treatment of PD.

3.3 Parkinson’s Disease Clinical

Syndrome

PD is a movement disorder characterized by
motor symptoms. However, it is clinically con-
sidered a systemic neurological syndrome that
also presents with non-motor symptoms. Cardinal
motor symptoms include (1) tremor at rest:
4-6 Hz constant involuntary movements of fin-
gers, hands, arms, and legs; (2) rigidity: an abnor-
mal increase of muscle tone evoked by passive

movement of limb joints; (3) akinesia and brady-
kinesia: small voice, poor facial expression, and
decrease of body spontaneous movements which
takes time to perform daily activities; and (4)
postural instability: leading poor postural balance
and frequent fall. Due to these symptoms, the
patient has a lack of facial expression, leans for-
ward, and walks in a small, unsteady manner. The
tremor tends to disappear during movement and
to increase with tension and anxiety. These symp-
toms respond well to anti-parkinsonian agents
and can be maintained with activities of daily liv-
ing if appropriate treatment is initiated. However,
as the disease progresses and becomes more
severe, patients may require assistance in turning
and rising from bed, and dysarthria and decreased
swallowing function may be observed. Since
risks of aspiration pneumonia and bone fracture
due to falls increases, prevention through oral
care and rehabilitation is important.

On the other hand, PD has a variety of non-motor
symptoms as shown in Table 16.4 [36], which are
difficult to treat in clinical practice. The most com-
mon symptoms in the early stages of the disease are
constipation, sleep disturbance, depressive mood

Table 16.4 Indications of nonmotor symptoms (cited
from [36])

* Neuropsychiatric symptoms

Depression and depressive symptoms
Anxiety and anxiety symptoms
Apathy
Psychosis
Impulse control and related disorders
Dementia
Cognitive impairment (other than dementia;
mainly mild cognitive impairment)

 Autonomic dysfunction
Drooling
Orthostatic hypotension
Urinary dysfunction
Erectile dysfunction
Gastrointestinal dysfunction
Excessive sweating
Disorders of sleep and wakefulness
Sleep fragmentation and insomnia
Rapid eye movement sleep behavior disorder
Excessive daytime sleepiness

* Others
Pain
Fatigue
Olfactory dysfunction
Ophthalmologic dysfunction
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disorders, fatigue, hyposmia, and pain. About 10
years after the onset of PD, orthostatic hypotension
appears as a symptom of autonomic failure and the
frequency of dizziness and falls increases. Even if
there are no subjective symptoms, systolic blood
pressure may drop 30 to 50 mmHg after reposition-
ing or urinating. Sudden repositioning should be
avoided, especially in dehydration cases. Cognitive
decline is also a common symptom of PD. In the
early stage, cognitive processing speed is mainly
affected and making plans and recalling words
become difficult. Gradually, cortical symptoms such
as memory disorder, decreased attentiveness, and
executive function impairment become apparent.
After dementia becomes apparent, clear visual hal-
lucinations of people and small animals are often
experienced. These non-motor symptoms are known
to deteriorate the quality of life (QOL) in PD patients.
Therefore, management of non-motor symptoms are
clinically important as well as motor symptoms.

Parkinson's disease patient

34 Diagnosis

In PD, clinical examinations including blood
tests and brain MRI are not abnormal. These are
performed to exclude other diseases with similar
symptoms to PD. Multiple system atrophy, pro-
gressive supranuclear palsy, and corticobasal
degeneration are well known as important differ-
ential diagnoses of PD. In contrast to PD, these
diseases often have a short period of time until
gait disturbance and easy falling appear. Clinical
course is important for diagnosis, and neuroim-
agings used with nuclear medicine, such as
MIBG cardiomyography and dopamine trans-
porter  scintigraphy, are also employed
(Fig. 16.4a—d). The most important practical dif-
ference between PD and other movement disor-
ders with parkinsonism is the response to
dopaminergic agents. Clear and dramatic benefi-
cial response to the initial therapy using with

Normal subject

Fig. 16.4 MIBG myocardial scintigraphy (upper panel)
and dopamine transporter SPECT (lower panel):
Parkinson’s disease patient on the left and normal subject

on the right. Decreased accumulation in the patient with
Parkinson’s disease, respectively
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Table 16.5 Classification of severity of Parkinson’s dis-
ease and impairment of life

Hoehn & Yahr’s severity
classification

Ministry of Health,
Labour and Welfare’s
classification of
functional disability
in daily life
(Research Group for
Abnormal Motor
Diseases)

The patient needs
little assistance in
daily life and
hospital visits

Partial assistance is
required for daily life
and hospital visits

I Unilateral disorder with
unilateral tremor and
muscle stiffness. It is a mild
case

II Itis a bilateral disorder
with postural changes but
without postural instability.
There is some disability in
daily life and employment
due to the bilateral presence
of muscle rigidity and
bradykinesia to akinesia

IIT The patients have obvious
gait disorder. They have

The patient needs
full assistance in

postural instability, and fall daily life and is
easily when changing unable to walk or
direction but can walk. stand up by himself

They are able to live
without assistance and can
work depending on their
occupation, although their
activities are limited

IV There is a marked decrease
in activities of daily living,
such as standing and
walking, and the ability to
work is lost. It is difficult to
live only by oneself

V  The patient becomes unable
to stand and is wheelchair-
bound or bedridden with
assistance

L-dopa is supportive to diagnose PD. Clinical
severity of PD is usually evaluated by Hoehn &
Yahr staging (Table 16.5), which is a simple and
standard assessment method in the world.

3.5 Treatment

Treatment of PD is classified into medical, surgi-
cal, and exercise therapy. There is no curative
treatment for PD, and the most common treat-
ment is dopamine replacement therapy.

The mainstay of medical therapy is L-dopa and
dopamine agonists. L-dopa is the most effective
agent, but its duration of action is short, and long-
term administration is associated with motor com-
plications (wearing-off phenomenon, dyskinesia).
Therefore, concomitant therapy with dopamine
agonists is common, which have variable formula-
tions, including oral pills, subcutaneous self-injec-
tion, and transdermal patch. All of them can be
selected according to the patient’s lifestyle. Since
sleep attacks and psychiatric symptoms have been
reported as major side effects, it is recommended
that patients with cognitive decline or suspected
impulse control disorders refrain from using the
drug. Selective monoamine oxidase B (MAO-B)
inhibitors, catechol-o-methyl transferase (COMT)
inhibitors, adenosine A,, receptor antagonists, and
zonisamide as activator of dopamine system are
also used as adjunctive agents with L-dopa. The
motor symptoms respond well to dopamine
replacement therapy in the early stage, and honey-
moon period follows in which the primary symp-
toms become less prominent. However, as the
disease progresses, the effectiveness of the anti-
parkinsonian drugs are ameliorated and symptom-
atic fluctuation (wearing-off phenomenon) and
hyperkinetic abnormal involuntary movements
(dyskinesia) may emerge. These are defined as
motor complications and the clinical phase with
them is defined as the advanced stage. In the
advanced stage, therapeutic strategies such as
increasing the frequency of medication or usage of
a longer-lasting effect are necessary to maintain
the motor complications.

Malignant syndrome is the most important
issue in patients using anti-parkinsonian drugs.
PD patients usually take multiple drugs in combi-
nation. Abruptly discontinuation of their drugs
due to poor physical condition or fasting periods
associated with surgery or examination may
result in the development of serious symptoms
such as high fever, disturbance of consciousness,
rigidity of extremities, and rhabdomyolysis.
When a fasting period is required for examina-
tion, treatment, or surgery, supplementation with
L-dopa by intravenous infusion or concomitant
use of transdermal patch should be considered to
prevent this malignant syndrome.
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Functional surgery should be considered for
patients with advanced PD who have uncontrollable
motor complications with anti-parkinsonian medi-
cations. Practically, eligible conditions for surgical
treatment are patients who do not respond to anti-
parkinsonian medication even for a short period,
who are independent during on state but cannot get
up and walk without assistance when off state. In
Japan, deep brain stimulation and intraduodenal
L-dopa carbidopa intestinal gel therapy are the two
options, called device-assisted therapy in terms of
treatment using medical equipment.

In recent years, dopaminergic neuronal cell
transplantation derived from induced pluripotent
stem (iPS) cells and nucleic acid therapy target-
ing the SNCA gene encoding an a-synuclein are
noticed as attracting treatments, which also
involves surgical procedures. In the former treat-
ment, iPS-derived dopaminergic progenitor cells
are stereotactically injected into the putamen to
replace lost dopaminergic neurons. The latter is a
treatment using a nucleic acid drug called AmNA-
modified antisense nucleic acid, which has been
reported to suppress the accumulation of
a-synuclein in brain cells by inhibiting the
expression of the SNCA gene. Treatment devel-
opment is constantly underway, and these studies
are also highly promising areas.

Finally, exercise therapy is essential for the
maintenance of motor function, because it can be
performed at any stage of the disease, from early
onset to advanced stages, in parallel with pharma-
cotherapy and surgical treatment. In recent years,
clinical studies have been conducted and scien-
tific evidence for the efficacy of exercise therapy
has been accumulated. However, motivation is
often low in PD patients, and it is important to
inspire patients to continue exercise therapy.

3.6 Notes from Dentistry
Perspective [37-39]

Tadashi Kawai

3.6.1 Oral Cavity of Patients

with Parkinson’s Disease
Patients with Parkinson’s disease have difficulty
moving their bodies smoothly, and various symp-

toms such as decreased chewing and swallowing
functions and sialorrhea appear in the oral cavity.
The oral environment is also affected by oral med-
ications. When anticholinergic drugs, which are
parasympathomimetic drugs, are prescribed, their
effects suppress saliva secretion at rest, resulting in
xerostomia. This may increase the risk of dental
caries and periodontal disease, and may be accom-
panied by other oral mucosal diseases and muco-
sal damage due to denture incompatibility. In
patients with advanced disease, involuntary move-
ments (oral dyskinesia) such as lip gagging and
tongue twisting may occur in the mouth.

3.6.2 Confirmations Before Dental
Treatment

Prior to dental treatment, the patient’s physician
should be consulted about the details of the dis-
ease, the patient’s history, current condition,
medications, and precautions for dental treat-
ment. Depending on the severity of Parkinson’s
disease, there is a limit to the content of dental
treatment that can be performed. Even patients
with Parkinson’s disease who have relatively lit-
tle difficulty in daily life or who require only
minor assistance may have diurnal variation in
symptoms. The presence of other complications
such as cerebrovascular disease, malignant
tumors, and infections should also be checked.

3.6.3 Precautions for Dental
Treatment

In the Treatment Room

Patients with Parkinson’s disease may have diffi-
culty moving due to movement disorder, and it is
necessary to pay attention to their feet when
moving around in the clinic room and transfer-
ring to the unit. Patients with Parkinson’s disease
may also have difficulty in conversation, so it is
necessary to communicate with them in a relaxed
manner to avoid stress.

Clinic Hours

Because of the lack of efficacy of oral medications
for Parkinson’s disease (wearing-off phenome-
non), once diurnal variation in symptoms has been
identified, treatment should be performed to the
time of day when the medication is most effective.
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The morning hours are often chosen. It is not
advisable to carry out treatment for too long, so
treatment should be completed promptly.

Local Anesthetics

In patients taking levodopa-containing drugs,
epinephrine may induce marked increases in
blood pressure and tachycardia because the
metabolism of epinephrine with a catechol group
is inhibited. Monoamine oxidase inhibitors and
catechol-O-methyltransferase inhibitors also
induce elevated blood pressure and tachycardia
with epinephrine. Patients taking dopamine
receptor stimulators should be cautioned against
concomitant use of epinephrine because of its
vasoconstrictive effects and blood pressure
increasing effects, although the mechanism of
action is not clear. Since many Parkinson’s
patients are taking these drugs, it is advisable to
avoid epinephrine-containing local anesthetics.

During Dental Treatment

Orthostatic hypotension may occur in 20 to 30%
of patients with Parkinson’s disease who are tak-
ing medication. Therefore, patients with
Parkinson’s disease should move slowly when
raising the dental unit during treatment. The
patient should be careful about aspiration because
of dysphagia. Be careful about vacuuming during
treatment with water. In patients with significant
dysphagia, it is advisable to set the angle of the
dental unit at 45° to prevent aspiration of saliva or
water stored in the mouth. Since the patient’s
facial expression may be poor, check their condi-
tion by talking to them as appropriate. During
treatment, blood pressure and arterial oxygen
saturation (SpO,) should be monitored because
of fluctuations in blood pressure and the effect of
aspiration on respiration.

3.6.4 Oral Management

Although dental treatment is not easy due to the
nature of the disease, regular oral management
every 3 to 4 months is necessary. If oral manage-
ment is inadequate, occlusion may collapse due
to the high risk of dental caries and periodontal
disease, and oral nutritional intake may become
difficult due to pain caused by oral mucosal dis-
ease. This may lead to weight loss. In addition, in

patients with advanced symptoms and marked
akinesia, aspiration pneumonia may occur
repeatedly.

The pathogenesis of Parkinson’s disease
should be understood, and dental treatment
should proceed with consideration to changes in
the oral environment and the resulting effects on
the whole body.

4 Amyotrophic Lateral
Sclerosis [40, 41]
Satoshi Okada

4.1 Concepts and Definitions

Motor neurons include lower neurons from the
brain stem motor neurons and anterior horn cells
of the spinal cord to skeletal muscles, and upper
neurons that travel through the pyramidal tract
from the motor area of the cerebral cortex and
connect to the lower neurons. Amyotrophic lat-
eral sclerosis (ALS) is a neurodegenerative dis-
ease in which both higher and lower motor
neurons are progressively impaired. The skeletal
muscles of the whole body are damaged, result-
ing in marked muscle weakness and atrophy. The
disease is often solitary, but it may occur
familial.

4.2 Pathophysiology

Although the etiology of sporadic ALS is still
unclear, it has been postulated that TDP-43 pro-
tein accumulates in the cytoplasm of motor neu-
rons and is involved in RNA dysfunction. In
addition, glutamate-induced excitotoxicity, mito-
chondrial abnormalities, axonal transport disor-
ders, and oxidative stress have been proposed to
be involved.

In familial cases, causative genes such as
SODI1, FUS, TARDBP, C90ORF72, optineurin,
UBQLN2, and ERBB4 have been identified.
Among these, SOD1 is the most common,
accounting for about 20%. It is not unusual for
phenotypic differences to occur even within the
same family.
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4.3 Epidemiology

The prevalence is 7 to 11 per 100,000 population,
and the incidence is 1.1 to 2.5 per 100,000 popu-
lation. The male to female ratio is 3:2, with a
slightly higher incidence in males. The age of
onset is usually in the 60 s to 70 s. Familial ALS
accounts for 5% to 10% of cases.

4.4 Symptoms

4.4.1 Subjective Symptoms

Muscle weakness in all four limbs, dysarthria,
and dysphagia appear and progress. In the initial
stage, it is commonly observed muscle weak-
ness on one side of the hand or upper limb. It
becomes difficult to use chopsticks and writing
becomes poor. In many cases, the inability to
open the lid of a plastic bottle is noticed.
Dysarthria and dysphagia may be the first symp-
toms. The onset of lower extremity disease is
often noticed by difficulty in walking or climb-
ing of stairs. Muscle atrophy and weakness
extend to the extremities, trunk, and globe, and
the patient becomes bedridden. In addition,
respiratory muscle dysfunction leads to respira-
tory failure and death, or the need for a
ventilator.

4.4.2 Objective Symptoms

The presence of both upper and lower neuron
signs is essential for a definitive diagnosis. The
upper neuron signs include increased tendon
reflexes in the extremities, spasticity, and patho-
logical reflexes such as clonus and Babinski’s
sign (Table 16.6). Lower neuron signs include
muscle atrophy and weakness, often asymmetri-
cal in appearance. Fasciculation is a characteris-
tic sign and is often observed at rest in muscle
groups with progressive atrophy, such as the
quadriceps muscle, shoulder girdle muscles,
intrinsic muscles, and tongue. In addition, dysar-
thria, dysphagia, and atrophy of the tongue are
observed due to bulbar palsy. Decreased cogni-
tive function is another symptom that should be
noted. About half of the patients have cognitive
decline detectable by neuropsychological exami-

Table 16.6 Upper and lower neuron signs

Upper neuron  Lower neuron

sign sign
Muscle weakness Advanced Slight degree
Muscle atrophy Advanced Without
Clumsiness Advanced Slight degree
Fasciculation Existence (at Without

the present

moment)
Muscle tension Decreased Accelerated
Tendon reflex Decreased or Accelerated

absent
Pathologic reflexes ~ Without Occasionally
of the lower appears

extremities

nation. Some patients are diagnosed as having
frontotemporal dementia due to significant cog-
nitive decline. Negative symptoms include ocular
motility disorder, sensory disturbance, and recto-
vesical disturbance; however, even in the late
stage, the extraocular muscles, anal sphincter,
urinary muscles, cardiac muscles, and smooth
muscles are usually unaffected, and bedsores do
not occur.

4.5 Clinical Examination

4.5.1 Needle Electromyogram

It is an important test to identify disorders of the
lower motor neurons. Acute denervation findings
include fibrillation potentials, fasciculation
potentials, and positive sharp waves. Chronic
denervation findings include increased ampli-
tude, polyphasic motor units, and prolonged
duration.

4.5.2 Peripheral Nerve

Conduction Test
A decrease in the amplitude of compound muscle
action potentials and a decrease in the frequency
of F waves may be observed. This is important to
rule out demyelinating neuropathy.

4.53 MRI

T2-weighted images of the head may show high
signal in the pyramidal tract and low signal in the
motor cortex. However, the positive rate is not
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high. MRI of the spinal cord is useful in differen-
tiating cervical spondylosis.

4.6 Classification

As mentioned above, the onset type is sporadic
and hereditary. It can be divided into the follow-
ing three groups according to the degree of
impairment of the upper motor neurons and lower
motor neurons. (1) Classical type: the upper and
lower motor neurons are damaged to the same
degree. (2) Progressive muscular atrophy type:
almost only lower motor neurons are affected,
and muscle atrophy and weakness are observed,
but no increased tendon reflexes or pathological
reflexes as signs of upper motor neurons are
observed. The differentiation from the adult form
of spinal muscular atrophy can be difficult. (3)
Primary lateral sclerosis type: almost all upper
motor neurons are affected, and there is no mus-
cle atrophy or weakness.

4.7 Treatment

There is still no fundamental treatment for the dis-
ease. The effectiveness of currently available drugs
is limited, and symptomatic treatment and nursing
care are the mainstays of treatment. Riluzole and
edaravone have been used to slow the progression
of the disease. Riluzole is thought to have a protec-
tive effect on neurons mainly by inhibiting gluta-
mate-induced excitotoxicity. Riluzole has a limited
effect, prolonging survival by only 2 to 3 months.
In addition, edaravone, a free radical scavenger,
was covered by insurance in 2015 in Japan, which
has been shown to have an inhibitory effect on the
progression of the early stages of the disease. Many
ALS patients experience pain. The causes include
painful muscle spasms, spasticity, contractures,
pressure from immobility, and psychological fac-
tors. Antiepileptic drugs, muscle relaxants, and
nonsteroidal anti-inflammatory drugs are used, and
morphine is used when these drugs are not effec-
tive. Dysphagia may cause sialorrhea. Tricyclic
antidepressants may be effective. The use of a low-
pressure continuous aspirator dedicated to saliva is

also recommended. As ALS progresses, respiratory
failure may occur due to respiratory muscle dam-
age. Noninvasive positive pressure ventilation
(NPPV) and tracheostomy positive pressure venti-
lation (TPPV) are available as ventilatory thera-
pies, and the survival time of TPPV patients (mean
49.1 months) is significantly longer than that of
non-TPPV patients (mean 35.8 months).

4.8 Recent Findings

Research is being actively conducted to develop
more effective therapies; as of June 2019, clinical
trials of several drugs are underway, including a
new ALS treatment candidate found by a drug
screening approach using patient-derived iPS cells.

4.9 Notes from Dentistry

Perspective
Takaaki Kamatani

Amyotrophic lateral sclerosis (ALS) is a neuro-
degenerative disease first described by Charcot in
France in 1869, characterized by rapid symptom
progression and an average survival of 2 to 5
years. It is designated as an intractable neurologi-
cal disease in Japan [42].

About one quarter of ALS patients are said to
have bulbar palsy type, in which the initial symp-
toms are dysarthria and eating disorder caused by
the dysfunction of the IX to XII cerebral nerves.
Patients may not be diagnosed even if they visit
multiple medical institutions with the main com-
plaints of difficulty in speaking and swallowing.
The diagnosis of ALS requires a differential diag-
nosis based on many professional examinations
in the field of neurology, including motor neuron
disorders, peripheral neuropathies, neuromuscu-
lar junction diseases, and cerebrospinal diseases.
When findings such as atrophy of the tongue and
fasciculation, which is a small spasm of the mus-
cle surface, are observed, the dentist should
exclude temporomandibular joint disease and
dental disease and then refer the patient to a neu-
rologist [43].
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In advanced cases of bulbar palsy, muscle
atrophy causes tongue movement disorder, so
tongue massage is recommended. In cases of
severe spasticity, the patient may have difficulty
in opening the mouth due to increased muscle
tone; instruct rehabilitation that opens the mouth
wide consciously several times daily. If the
patient bites down hard on the teeth, the cheek or
tongue may be bitten. In such cases, a mouth-
piece can be made to protect the cheek and tongue
[44].

As the symptoms of bulbar palsy progress, it
becomes difficult to bolus formation in the oral
cavity and feed them into the pharynx, resulting
in increased residual bolus of food in the pharynx
and a higher risk of aspiration. In patients with
advanced ALS, abnormalities in the neuromodu-
lation of saliva secretion can lead to increased
saliva production at rest, resulting in severe sial-
orrhea and aspiration of saliva. In such cases, the
use of a low-pressure continuous aspirator for
saliva that mechanically aspirates saliva is effec-
tive [45].

Anticholinergics can decrease salivary secre-
tion in patients with increased salivation, but are
contraindicated in patients with glaucoma or
prostatic hypertrophy. Application of scopol-
amine ointment to the parotid gland equivalent
and tricyclic antidepressants can decrease sali-
vation in patients with depression or emotional
dysregulation [45, 46]. Since these drugs are
prescribed by physicians, dentists need to work
closely with them in providing oral -care.
Although botulinum toxin is reported to be
effective for sialorrhea [45, 46], it is not covered
by health insurance in Japan and is contraindi-
cated in ALS. Patients with ALS severity I or II
may receive intravenous edaravone [47]. When
renal excretion antimicrobial agents are admin-
istered from the dentist to such patients, caution
should be exercised because concomitant use
may exacerbate renal dysfunction.

In addition, impaired respiratory function
increases the risk of aspiration by reducing the
ability to cough adequately. Peak cough flow
(PCF) is a simple test to estimate the risk of aspi-
ration, and cough assistance is required when the
PCF is below 270 L/min, and noninvasive posi-

tive pressure ventilation (NPPV) is required
when the PCF is below 160 L/min [45].

Thus, the degree of dependence on medical care
increases as ALS progresses. While sharing
information with specialists, occupational thera-
pists, speech therapists, home visit nursing care
stations, and nursing care workers, visiting den-
tists, together with dental hygienists, need to sup-
port patients’ recuperation by providing dental
treatment focusing on oral care [45]. The dentist
plays a major role in preventing aspiration pneu-
monia by maintaining oral hygiene, giving
instructions on the form of meals, and providing
swallowing training [44].
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1 Schizophrenia
Kotaro Otsuka
1.1

Concept, Definition,
and Pathophysiology

Schizophrenia is known as a disorder with a high
prevalence in adolescents. Schizophrenia is char-
acterized by positive symptoms such as hallucina-
tions, delusions, thought disorder, and disturbance
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of self-awareness, and negative symptoms such as
blunted affect, autism, social withdrawal, and
abulia and apathy. In the acute phase, positive
symptoms such as hallucinations and delusions
appear, and in the chronic phase, negative symp-
toms such as decreased motivation and blunted
affect, and social activities are affected depending
on the degree of neurocognitive dysfunction. The
diagnosis is made according to the ICD classifica-
tion or the DSM classification of the American
Psychiatric Association. Many patients require
long-term, continuous pharmacotherapy. Patients
also receive a wide range of care, such as psychi-
atric rehabilitation and employment support,
while leading a social life.

1.2 Symptoms

1.2.1 Hallucinations

Hallucinations are often observed in schizophre-
nia, including verbal auditory hallucinations
(phantom voices) in which a person’s voice can be
heard, auditory hallucinations in which a person
speaks and responds, and visual hallucinations in
which a person’s thoughts can be heard as voices.
Sensory hallucinations are also often observed, in
which abnormalities in bodily sensations are expe-
rienced in the form of hallucinations. In addition,
tactile hallucination such as “touching the body,”
olfactory hallucination, gustatory hallucination,
visual hallucination are also sometimes observed.
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1.2.2 Delusion

Delusions are classified into primary delusions,
in which we intuitively have false beliefs, and
secondary delusions, which are based on other
experiences such as emotions and are under-
standable to some extent. Typical types of delu-
sions include delusion of persecution, delusion of
reference, delusion of observation, delusion of
pursuit, and delusion of poisoning.

1.2.3 Disturbance of Self-Awareness
Self-consciousness disorder refers to a distur-
bance in the sense of self-identity, that is, the
sense that one’s thoughts and actions belong to
oneself. For example, in depersonalization, the
sense of reality is lost. In addition, the experience
of being made (artifice experience) is an experi-
ence in which the self is influenced and moved by
external forces, deprivation of thought, thought
insertion, thought propagation, mind reading are
recognized.

1.2.4 Obstacles to Thought Path
Disorders of the thought process are often pres-
ent, including loosening association, incoherent
thinking, blocking of thought.

1.2.5 Abnormalities of Mood

In the acute phase, anxiety, emotional instability,
and excitement are also observed, but often there
is blunting of emotions and flattening of emo-
tions, which is a state of diminished emotional
response to external stimuli. In addition, some-
times the depression may increase when the
symptoms are alleviated, and it is necessary to
pay attention to the post-schizophrenic depres-
sion and the risk of suicide.

1.2.6 Impairment of Motivation
Disorders of motivation may include the follow-
ing symptoms: stupor, catatonic stupor, abulia,
rejection, and stereotypy.

1.2.7 Neurocognitive Dysfunction

In schizophrenia, neurocognitive dysfunction in
various domains is observed, including impaired
attention, processing speed and fluency, problem-
solving ability, memory, and working memory.

1.3 Treatment

The goals of care for schizophrenia (WHO) are (1)
to identify the illness as soon as possible; (2) to treat
the symptoms; (3) to provide the patient and family
with skills; (4) to maintain improvement over time;
(5) to prevent relapse; and (6) to reintegrate the
patient into the community so that he or she can
lead a normal life [1]. In order to achieve these
goals, the following are important in treatment: (a)
pharmacotherapy to control symptoms and prevent
recurrence; (b) education and psychosocial inter-
ventions to help patients and their families cope
with the disease and its complications and to pre-
vent recurrence; and (c) rehabilitation to reintegrate
patients into the community and to help them reac-
quire educational and vocational functions [1].

Psychosocial treatments include psychother-
apy, which focuses on the patient’s problems
while building a trusting relationship with the
patient, compliance with medication, and life
concerns; psychoeducation, which promotes
understanding of the disease; social skill training
(SST), which is based on learning social skills;
and occupational therapy (OT), which focuses on
occupational activities.

Pharmacotherapy is the most important part of
treatment. The risk of relapse in first-episode
schizophrenic patients with medication interruption
is very high, 4.89 times, and 4.57 times for second-
episode schizophrenic patients [2], it is important to
continue pharmacotherapy. Delay in treatment
causes a number of disadvantages, such as delayed
recovery, poorer prognosis, reduced psychosocial
skills, loss of family and social support, increased
suicide risk, and higher health care costs [3].

The mainstay of pharmacotherapy is antipsy-
chotic medication, which includes standard and
second-generation (atypical) antipsychotics.
Standard antipsychotics, introduced 50 years
ago, help to reduce or eliminate symptoms of
schizophrenia, such as thought disorder, halluci-
nations and delusions, and reduce associated
symptoms, such as excitement, impulsiveness,
and aggression, such as chlorpromazine (1955),
levomepromazine (1960) and haloperidol (1964).
The side effects of long-term treatment with typi-
cal antipsychotics are listed in Table 17.1.
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Table 17.1 Side effects of long-term treatment with
standard antipsychotic agents

1. Extrapyramidal
symptoms

Parkinsonism, Dyskinesia,

Dystonia, Akathisia, Malignant

syndrome

2. Anticholinergic ~ Constipation, thirst, etc.
action

3. Antihistamine

action

4. Anti o, action

5. Others

Drowsiness, sedation, weight gain

Low blood pressure

Hyperprolactinemia (amenorrhea),
polydipsia (water intoxication),
etc.

Second-generation antipsychotics such as risper-
idone (1996), olanzapine (2001), quetiapine (2001),
perospirone (2001), aripiprazole (2006), blonanserin
(2008), clozapine (2009), paliperidone (2011), ase-
napine maleate (2016), brexpiprazole (2018), and
lurasidone (2020) are expected to reduce side effects,
reduce neurocognitive impairment, and improve
relapse rates and medication adherence as well as
positive symptoms. On the other hand, some drugs
pose a risk of diabetes mellitus.

Medical Considerations
in Dental Interventions

1.4

1. How to proceed with treatment according
to the pathophysiology: In schizophrenia,
anxiety, hallucinations, delusions, and the
ability to understand the treatment affect the
patient’s condition. It is necessary to deter-
mine whether the patient can fully understand
the dental treatment. In schizophrenia, treat-
ment based on the patient’s understanding and
consent is preferred as much as possible, and
therefore, careful and easy-to-understand
explanations of treatment are required. On the
other hand, when hallucinations or delusions
impair the patient’s ability to recognize reality,
it is desirable to confirm and share information
with psychiatrists, family members and other
guardians, medical social workers, nurses, and
other staff involved in the care of the patient.

2. Impact on oral hygiene: Schizophrenia may
affect social life and the management of one’s
own daily life, and oral hygiene activities such
as tooth brushing may not be sufficient. Because

high goals may prevent the patient from engag-
ing in oral hygiene activities, it is important to
set smaller goals and a step-by-step approach to
treatment and care, if necessary.

3. Changes in pain expression due to psychiat-
ric conditions: Dental-related pain may be
modified by anxiety or delusion. In some cases,
the patient may not complain of pain due to
negative symptoms. Therefore, it is advisable
to conduct examinations and checkups, and to
make careful and objective evaluations.

4. Effects of antipsychotic medications: Dry
mouth may be caused by anticholinergic
effects, and it is not uncommon for patients to
have dry mouth and poor oral hygiene. It is
also not uncommon for patients to suffer from
lifestyle-related diseases such as diabetes
mellitus. On the other hand, it should be noted
that gingival hyperplasia may occur in patients
taking antiepileptic drugs, for example, due to
long-term phenytoin medication.

5. Medication during dental anesthesia and
surgery: Consideration should be given to the
method of administration of psychiatric medi-
cations during dental anesthesia, surgery, and
fasting. For example, it is desirable to confirm
the contents of the medication, to confirm
interactions, and to confirm whether it is pos-
sible to choose the method of medication or
discontinuation of medication, etc. If neces-
sary, it is desirable to consult, inquire about, or
confirm information with a psychiatrist who is
providing psychiatric treatment. It is also
important to keep in mind that discontinuation
of antipsychotics may cause serious side effects
such as malignant syndrome with high fever,
extrapyramidal symptoms, autonomic symp-
toms, and CK (creatine kinase) elevation.

1.5 Notes from Dentistry
Perspective

Seigo Ohba

1.5.1 Dentist Issues

Schizophrenia is a disease that is observed in
approximately 1 in 100 people [4]. It has been sug-
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gested that they need oral care because they are
unconcerned with oral hygiene, inadequate brushing
due to extrapyramidal symptoms, and secretion of
saliva is suppressed by the anticholinergic effects of
antipsychotic drugs. However, many dentists do not
have accurate and sufficient knowledge about this
illness [5], thus schizophrenic patients do not have
sufficient dental intervention. When patients are
well-controlled by their neuropsychiatrists, they
usually undergo general dental treatment without
troubles. On the other hand, when their condition is
unstable, dental intervention may be difficult
because of strong beliefs and unpredictable behavior
[5]. It is important to manage patients according to
their individual condition with correct understand-
ing of the pathophysiology of schizophrenia. Dental
treatment of patients with schizophrenia should be
performed in collaboration with their attending phy-
sician. It is one of the most critical areas requiring
collaboration between medical and dental fields. In
addition, a good relationship with the key person of
the patient is also a necessary process [6].

1.5.2 Points to Keep in Mind During
Dental Treatment

Dental Caries
The manner of pain management is the same as
that in normal subjects in dental treatment.
Secondary caries may occur easily in unstable
condition because of inadequate self-oral care.
Some antipsychotic drugs have a,_receptor
blocking effects. Therefore, when adrenaline-
containing lidocaine hydrochloride injection is
used for local anesthesia, §, activity may predom-
inate due to the blockade of o -activity by adrena-
line, resulting in decrease in blood pressure [7].
Patients are sometimes unconscious for the
esthetics of the anterior teeth region [8].

Denture
Patients sometimes do not accept wearing den-
tures [9].

1.5.3 Nagasaki University Hospital

In the Department of Special Care Dentistry,
Nagasaki University Hospital, the environment
surrounding the patients is changed based on
their character and condition. For example, in
the case of patients with a possibility of self-
injurious behavior, sharp instruments are not
placed where they can be seen. In the case of
patients with claustrophobia, treatment is per-
formed in open area. In addition, dental treat-
ment is basically performed in a horizontal
position, and if necessary, intravenous sedation
is performed and body movements are sup-
pressed by using some devices (Fig. 17.1). The
number of dental treatments are 26 times in
patients, who are under treatment for schizo-
phrenia in the Department of Neuropsychiatry, at
the Department of Special Care Dentistry in
2018. The patients were treated mainly for den-
tal caries and new dentures, and the treatments
progressed without any problems in all treat-
ments. The patients were able to undergo the
same treatment as a healthy person such as imag-
ing exams, local anesthesia, and taking impres-
sion. However, some patients did not visit for
treatment without contacting, indicating the dif-
ficulty of continuous dental intervention for
schizophrenic patients.

1.5.4 Summary

Dental treatment for schizophrenic patients is
usually performed the same as that for normal
patients. Each treatment should be performed
simple and painless. It is important to under-
stand the pathological condition and respond
flexibly because the symptom of schizophre-
nia shows rise and fall repeatedly. It is also
important to create a good relationship with
the patient’s physician and key persons, and to
provide patients with easy-to-understand
explanations.
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Fig. 17.1 Clinical scene

2 Depression/Bipolar Disorder
Asaki Matsuzaki
2.1 Disease Overview

The depressive state is characterized by depressed
mood and decreased motivation, while the manic
state is characterized by elevated mood and
increased activity. Depression (Major depressive
disorder) occurs only in the depressed state, and
bipolar disorder occurs in both the depressed and
manic states. Depression and bipolar disorder are
collectively referred to as mood disorders. This
article mainly focuses on the diagnostic criteria
of DSM-5 (Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition).

2.2 Pathophysiology

Everybody experiences a fall and the surge of the
feeling, the symptoms of depression and bipolar
disorder can be understood as an extension of the
mood swings experienced by normal people.
However, the medical treatment of depression
and bipolar disorder should not be equated with
mood swings in normal subjects. Depression is
considered to be a dysfunction of the brain caused
by several interrelated conditions, including dys-
function of the serotonin, noradrenaline, and
dopamine nervous systems, persistently high cor-
tisol levels due to dysfunction of the hypotha-
lamic—pituitary—adrenal system, and hippocampal
atrophy. Bipolar disorder is a disorder of biologi-
cal rhythms. Bipolar disorder is thought to be a
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dysregulation of biological rhythms. The clinical
difficulty lies in the fact that the pathophysiology
of both disorders differs greatly, although they
are similar in that they both produce mainly
depressive states.

2.3 Epidemiology

The 12-month prevalence of depression is esti-
mated to be 7%, which is very high. The 12-month
prevalence of bipolar disorder, which meets the
definition of bipolar disorder, is approximately
1%, but the broader concept of the bipolar spec-
trum is several times more common. Depression
is twice as common in women as in men, and
there is almost no difference between men and
women in bipolar disorder.

24 Classifications
Patients may be further classified according to
other characteristics after meeting the diagnostic
criteria for depression and bipolar disorder. The
DSM-5 covers “with melancholic features” is
considered to be the core group of depressive
states with features such as anorexia, early morn-
ing awakening, and morning exacerbation; “with
atypical features” such as overeating and hyper-
somnia; “with anxious distress” with strong anxi-
ety; “with psychotic features” with delusions;
“with catatonia” with stupor; “with seasonal pat-
tern” with depression in autumn and winter;
“with peripartum onset” with depression during
pregnancy and after childbirth. The DSM-5 does
not indicate a single condition, but rather the
characteristics of symptoms and the timing of
onset/exacerbation, which can be both depres-
sion and bipolar disorder. Other concepts have
been proposed for depression in different situa-
tions, such as post-move-out depression, post-
promotion depression, empty nest syndrome, and
burnout.

There are two types of bipolar disorder: bipo-
lar I disorder, in which patients experience manic
(and often depressive) states that require hospi-

talization or interfere with social life, and bipolar
II disorder, in which patients experience depres-
sive states and relatively mild hypomania.
Although there is no difference in the treatment
itself, it is possible to estimate the strength of the
manic state that may occur in the future from the
diagnosis. An unstable bipolar disorder that expe-
riences manic or depressive episodes four or
more times in 1 year is called “rapid cycling.”

25 Symptoms

In depression, only a depressed state occurs. In
bipolar disorder, mania’/hypomania and depres-
sion can occur, with bipolar I spending an aver-
age of more than three times as long in depression
as in mania, and bipolar II spending an average of
more than 30 times as long in depression as in
hypomania. Both depression and bipolar disorder
produce approximately the same amount of
depression.

Depression in the DSM-5 is defined as 5 or
more of following 9 symptoms for 2 weeks or
more, depressed mood, decreased interest and
pleasure in all things, decreased (or increased)
weight and appetite, insomnia (or hypersomnia),
psychomotor agitation such as fidgeting and rest-
lessness, and psychomotor inhibition such as
slowed speech and movement, fatigue and low
energy, feelings of worthlessness and excessive
guilt, decreased ability to think and concentrate,
difficulty making decisions, and suicidal
ideation.

In the DSM-5, the core symptoms of mania
are mood changes and increased activity, such as
mood elevation and talking to everyone, open-
ness and anger, as well as the diagnostic criteria
include the number and duration of the following
other seven symptoms: enlarged or exaggerated
self-esteem, decreased need for sleep, polyva-
lence (or the desire to keep talking), and rapid
changes in topic (flight of ideas), and the feeling
of multiple thoughts rushing in one’s mind, dis-
tractibility, increased activity and psychomotor
agitation, and enthusiasm for shopping, sexual
activity, and investing.



17 Neuropsychiatry Diseases

321

2.6 Clinical Examination

There are no clinical biochemical or physiologi-
cal tests to confirm the diagnosis of depression or
bipolar disorder. Head imaging and biochemical
tests may be used to exclude mood disorders of
physical origin.

To screen for depression and assess its sever-
ity, self-administered rating scales such as PHQ-9
(Patient Health Questionnaire), QIDS (Quick
Inventory of Depressive Symptomatology), BDI
(Beck Depression Inventory), and interviewer-
administered rating scales such as MADRS
(Montgomery Asberg Depression Rating Scale),
HAM-D or HDRS (Hamilton Rating Scale for
Depression) may also be used.

2.7 Treatment

For everyday depression, general advice and dis-
traction from others may be helpful. However,
for those who are medically diagnosed with a
mood disorder, medical treatment should be
advised rather than general advice and instruc-
tions. In other words, we should not lecture or
reprimand the patient in an attempt to correct his
thinking, and we should not encourage distrac-
tion (except voluntarily).

Do not hesitate to ask if the person has sui-
cidal ideation. Frequently, depressed patients
have thoughts of dying a rare death. We should
then verbalize that we hope they will not commit
suicide. When the patient has strong thoughts of
dying, they should be hospitalized.

2.7.1 Depression

Rest is required. Psychotherapy by a psychiatrist
and counseling by a psychologist are useful, and
specialized treatment such as cognitive—behav-
ioral therapy may be used. Antidepressants are
required for patients with moderate or severe
depression. SSRIs (selective serotonin reuptake
inhibitors), SNRIs (serotonin—noradrenalin reup-
take inhibitors), and NaSSAs (noradrenergic spe-
cific serotonergic antidepressants) are mainly
used as antidepressants, and sometimes tricyclic
and tetracyclic antidepressants with stronger side

effects, mainly anticholinergic, are used.
Antidepressants are started in small doses and
may be associated with nausea in the early stages.
The dose is gradually increased to a sufficient
level to achieve remission. After satisfactory
improvement, continuous treatment for more
than 6 months may be required, after which the
dose may be tapered and discontinued in some
cases, while in other cases, long-term mainte-
nance therapy may be required. Sudden discon-
tinuation of therapy should be avoided, as it may
lead to relapse or recurrence. Atypical antipsy-
chotic agents such as aripiprazole may be used in
small doses as adjunctive therapy.

2.7.2 Bipolar Disorder

Mood stabilizers are drugs used to treat bipolar
disorder, including lithium carbonate, valproate,
carbamazepine, lamotrigine, and atypical anti-
psychotic agents (aripiprazole, quetiapine, olan-
zapine, lurasidone, asenapine, etc). Prolonged
use of mood stabilizers is required in depressed,
manic, and normal moods, which are neither
depressed nor manic. It is also helpful to regulate
the rhythm of life, for example, by getting light in
the morning and avoiding staying up late.

Mood disorders are often associated with
insomnia and anxiety, which are undesirable, but
concomitant use of benzodiazepine receptor ago-
nists is not uncommon in actual clinical practice.

2.8 Prognosis

2.8.1 Depression

The average age of onset is about 30 years, but it
can occur at any age, and the onset in old age is
not uncommon. The course of the disease varies:
some cases are temporary and remission is
achieved with treatment and treatment is com-
pleted, some cases are remitted with treatment
but relapse after treatment is completed and
require long-term treatment, and some cases
relapse repeatedly or become chronic even with
continued treatment. It is not uncommon for a
person diagnosed with depression to later be
found to have bipolar disorder because of manic
symptoms during the course of treatment.



322

K. Otsuka et al.

2.8.2 Bipolar Disorder

It tends to occur at a younger age than depres-
sion, with an age of onset of about 20 years. It is
a chronic disease with persistent mood swings if
untreated, and remission may be achieved with
long-term adherence to effective treatment.

29 Recent Findings, etc.

Bipolar disorder is more strongly suspected in
patients with refractory depression, including
recurrent depression, failure of antidepressant
medications, recurrent depression despite contin-
ued use of seemingly effective antidepressants,
and younger onset of depression.

2.10 Notes from Dentistry
Perspective

Tadaharu Kobayashi

A medical interview is important in the dental
care of patients with depression or bipolar disor-
der to determine the presence or absence of these
disorders based on medications and other factors,
but patients themselves are often unaware of their
condition. Depressed patients often present to
medical institutions complaining of physical
symptoms rather than psychological symptoms.
Patients with depression who visit a dental clinic
often complain of unidentified complaints such
as xerostomia, tongue pain, taste disorder, den-
ture incompatibility, and temporomandibular
joint symptoms. Patients with depression may
also present with oral cenesthopathy, which is an
incomprehensible oral abnormality localized in
the oral cavity. Therefore, it is important to pay
attention to the characteristic symptoms of
depression during the medical interview and to
collaborate with psychiatrists for depressed
patients.

When depressive symptoms become severe,
psychomotor inhibition decreases interest and
motivation to do things, and also decreases moti-

vation to brush, which tends to lead to poor oral
hygiene [10]. Sleep disorders such as insomnia
also appear frequently, the body’s rhythm
becomes irregular, and the body and brain remain
in a state of fatigue, leading to decreased resis-
tance and an increased susceptibility to dental
caries and periodontal disease. In addition, when
antidepressants or antipsychotics are prescribed
for treatment, their anticholinergic effect sup-
presses the secretion of saliva, resulting in dry
mouth as a side effect and worsening of symp-
toms such as dental caries and periodontal dis-
ease. Dystonia, parkinsonism, and oral dyskinesia
may also be observed as extrapyramidal symp-
toms due to the side effects of antipsychotic
drugs.

In the medical examination, listen to the
patient’s complaints acceptably even if they are
verbose and difficult to understand, and proceed
with the examination while building a relation-
ship of trust. It is also important not to encourage
depressed patients unnecessarily. The patient
should be referred to psychiatry or psychoso-
matic medicine, if deemed necessary. Irreversible
treatments such as crown restorations, tooth
extractions, extirpation of pulp, occlusal treat-
ment, and new dentures should be avoided when
the patient’s adaptive capacity is judged to be
impaired, and full-scale treatment should be per-
formed after the depressive state improves.
Patients with parkinsonism or oral dyskinesia
due to the side effects of antipsychotic drugs have
unstable jaw position and should be treated with
caution.

Because many psychiatric patients receive
psychotropic drugs, interactions with dental
medications should also be considered. Tricyclic
antidepressants and MAO inhibitors inhibit the
reuptake of catecholamines at adrenergic nerve
endings, increase the concentration of catechol-
amines at receptors, and potentiate adrenergic
neurostimulation. The use of adrenaline-added
lidocaine hydrochloride preparations should be
minimized, but it is reported that there is no effect
on the circulatory system if the number of dental
cartridges is up to 2 (3.6 mL) [11].
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2.10.1 Epinephrine-Phenothiazine
Interaction

Phenothiazine antipsychotics (mainly for the
treatment of schizophrenia) have o, receptor
blocking effects, and when used in combination
with adrenaline, the a; effects of adrenaline are
blocked and the {3, receptor stimulating effects
predominate, which may cause a serious decrease
in blood pressure. Adrenaline-added lidocaine
hydrochloride preparations for medical use are
contraindicated in combination with antipsy-
chotic drugs, whereas dental adrenaline-added
lidocaine hydrochloride preparations are cau-
tioned against concomitant use with antipsy-
chotic drugs. This may be because the amount of
drug routinely used in dentistry is lower than that
of medical preparations. In a survey on the use of
dental adrenaline-added lidocaine hydrochloride
preparations in patients who regularly use anti-
psychotic drugs in Japan, the frequency of hypo-
tension suspected to be caused by interaction
with adrenaline was 0.014%, and no serious
cases were reported [12]. Therefore, the risk of
hypotension in patients treated with antipsy-
chotic drugs is low if the dose of adrenaline used
in routine dental practice is administered, careful
observation of hemodynamics is important.

3 Alcoholism and Drug
Dependency

Kotaro Otsuka

3.1 About Dependence Syndrome
There are two types of dependence: mental
dependence and physical dependence. Mental
dependence is a state of mind in which we cannot
help using drugs, and physical dependence is a
state in which withdrawal symptoms (tremors,
sweating, irritability, insomnia, hallucinations,
convulsions, etc.) appear when we stop using
drugs. While mental dependence is essential, the
characteristics of physical dependence differ
depending on the substance.

It is known that the brain reward system (A10
nervous system) from the ventral tegmental area
of the midbrain to the nucleus accumbens is
involved in the dependence formation and
enhances dopamine neurotransmission. In addi-
tion, tolerance to the substance emerges, and
repeated use of the substance makes it difficult to
produce an effect, and the dose increases unin-
tentionally. Furthermore, even if they try to
reduce their substance use, they are unable to do
so, and they have control problems such as not
being able to follow their own prescribed doses.
Then, they spend a great deal of money and time
to obtain and use substances, and use them even
at the expense of their occupation, hobbies, and
personal relationships. As a result, they continue
to use substances even though they know that
they have health, social, and legal problems,
because they cannot stop. On the other hand, they
often admit to denying the reality of their use,
saying that it has nothing to do with the cause of
their ill-health.

Alcohol, tobacco, nicotine, and other drugs
with age restrictions, stimulants, dangerous
drugs, organic solvents, and marijuana are legally
regulated. Because dependence can also occur
due to prescription medications, therefore it is
necessary to check for the formation of depen-
dence when prescribing drugs with dependence

potential, and to take pharmacotherapeutic
approaches to avoid the formation of
dependence.

3.2 Diagnosis of Dependence

Syndrome and Alcohol
Dependence (Table 17.2)

According to ICD-10, a diagnosis should be
made only when three or more of the following
items are present, usually during the past year
[13].

In addition to alcohol dependence, other men-
tal disorders such as depression and dependence
on other substance use often overlap.
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Table 17.2 Summary of diagnosis of dependence syn-
drome (clinical features in parentheses)

1. Strong desire or urgency for substance use (desire to
drink alcohol)

2. Apparent impairment of control over the extent to
which substance-taking behaviors are initiated,
terminated, or used (inability to stop drinking)

3. Physical withdrawal when substance use is reduced
or stopped (withdrawal symptoms appear)

4. Evidence of tolerance to the effects of the substance
(getting used to it)

5. Being preoccupied with substance use. The pleasures
and interests to choose that are important for
substance use are completely absent or diminished
(you can only see alcohol)

6. Continuing to use a substance despite evidence that
it has obvious harmful consequences (knowing it’s
bad for you, but not being able to stop)

3.3 Major Physical Diseases
Comorbid with Alcohol

Dependence (Table 17.3)

Attention should be paid to the possible presence
of a variety of physical illnesses that may coexist
with alcohol dependence.

34 Primary Care for Dependency
The change from dependency has the following
stages.

1. Precontemplation phase: They are not aware
of the problem and do not consider the neces-
sity of change.

2. Contemplation phase: Thinking about the
good and bad points of one’s own substance
use, but not deciding to change it (insufficient
information, unresolved ambivalence).

3. Preparatory phase: Ready to take action for
change.

4. Behavioral phase: Attempts to change and
begins to avoid situations that trigger sub-
stance use.

5. Maintenance phase: The patient has com-
pletely changed and efforts are being made to
prevent reversion to use.

Table 17.3 Major physical diseases comorbid with alco-
hol dependence

1. Acute poisoning

2. Alcoholic hepatitis, fatty liver, liver cirrhosis, liver
cancer, liver dysfunction

3. Gastric ulcer, gastritis, gastric cancer, pancreatitis,
diabetes mellitus, cancer of the oral cavity and
esophagus, esophageal varices, Mallory-Weiss
syndrome

4. Hypertension, arrhythmia, cardiomyopathy, bleeding
tendency, anemia, dehydration

5. Cerebral atrophy, alcohol withdrawal syndrome,
cerebral hemorrhage, vitamin deficiency, Wernicke-
Korsakoff syndrome

6. Femur head necrosis, peripheral neuritis, gout

7. Hypothermia, coexistence with other drug
intoxication

We need to “adjust” the information and sup-
port we provide to the person based on where
they are in the stages, and consider where they
are in these stages in their care. For example, if
the person is in the precontemplation stage, they
may not be ready to change from dependency, so
changing the dependency behavior will take time
and many steps. It may be necessary to suppress
the urge to correct, ask if they want information,
and if they express interest, provide them with
information about alcohol and drugs and how
they may affect them, and discuss how to use
them with less harm to their health and how to
recognize an overdose. Handing out leaflets on
alcoholism in a non-pressured atmosphere is one
way of doing this. In the case of a contemplative
to preparatory phase, elicit the individual’s spon-
taneity and contemplate the prioritization of val-
ues. Understanding the ambivalence of wanting
and not wanting to use, and motivational inter-
viewing to elicit language for supportive change
of choice are considered effective. On the other
hand, overly directive and guilt-tripping
approaches, for example, are not always effective
because they damage self-esteem.

Another important approach is to discuss
options for seeking help from family physicians
and specialists, referrals to government health
counseling services such as public health centers
and mental health welfare centers, referrals to
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self-help groups such as Alcoholics Anonymous,
and referrals to psychiatric and other specialized
medical facilities.

In the treatment of addiction, alcohol absti-
nence and withdrawal is the principle of treat-
ment. However, the concept of harm reduction,
which is to reduce harmful use as much as pos-
sible, such as reducing the amount of alcohol in
the treatment of alcoholism, is spreading.

3.5 Medical Considerations
in Dental Interventions
3.5.1 Alcohol Dependence and Poor

Oral Hygiene

In alcohol-dependent patients, dehydration and
decreased saliva secretion lead to dryness of the
oral cavity and deterioration of the oral environ-
ment. The presence of carious teeth and peri-
odontitis is not uncommon. In addition, gingivitis
and stomatitis may occur with vitamin deficiency.
Plaque and dental calculus may also be present
due to insufficient oral hygiene activities.

3.5.2 Withdrawal Syndrome

Due to Discontinuation

of Alcohol Use or Substance

Use, and Substance Use
In the inpatient treatment of dentistry, for exam-
ple, alcohol and substance use may be interrupted
due to the need for surgery. After that, withdrawal
syndrome may occur, and serious symptoms such
as delirium may appear. Therefore, it is necessary
to confirm the status of use in advance. In addi-
tion, due to the symptoms of dependence, for
example, substances may be brought into the
hospital ward during hospitalization treatment,
leading to use—careful observation is necessary.

3.5.3 How to Proceed with Treatment
According to the Condition

It is necessary to consider the approach based on
the stage of dependence. Naturally, treatment
based on the patient’s understanding and consent
is prioritized as much as possible, and therefore,
careful and easy-to-understand explanations are
required. On the other hand, there are cases in

which legal problems arise, such as drunk driving
and dangerous driving in the case of alcohol, and
illegal possession and use of drugs in the case of
drugs. In difficult cases, cooperation with relevant
institutions such as public health centers and the
police may be necessary. In addition, if treatment
is already underway, it is desirable to confirm and
share information with psychiatrists who are
treating the mental disorder, family members and
other guardians, medical social workers, nurses,
and other staff involved in the care.

3.5.4 Comorbid Physical

Complications
They may present with physical complications
due to alcohol or substance use. In addition, they
often have lifestyle-related diseases such as dia-
betes mellitus. The physical condition of the
patient should be carefully monitored.

3.5.5 Maedication During Dental
Anesthesia and Surgery

It is necessary to confirm the interaction between
alcohol and the drugs used when performing den-
tal anesthesia. In addition, it is necessary to con-
sider selection and dosage of the medicine
because cross-resistance to barbiturates and other
drugs occurs when tolerance is formed by alco-
hol dependence.

3.5.6 Notes from Dentistry
Perspective
Norifumi Nakamura

Alcoholism

According to the Ministry of Health, Labour and
Welfare (MHLW), Japan, alcohol dependence is
“a condition in which the mental and physical
functions of the body are continuously or chroni-
cally impaired due to dependence on alcohol as a
result of repeated and heavy alcohol consump-
tion”. Alcoholism is diagnosed when three or
more of the following six symptoms (craving to
drink, difficulty in controlling drinking behavior,
withdrawal symptoms such as headache and irri-
tability, increased tolerance, life centered on
drinking, and loss of control over alcohol) have
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continued for at least 1 month at a time or have
appeared repeatedly in the past year [14].
Chronic diseases that may develop in people
who drink large amounts of alcohol over a period
of years include hypertension, alcoholic hepatitis,
and alcoholic gastritis, as well as psychiatric disor-
ders such as alcoholic delirium and hallucinations.
The effects of alcoholism on oral health include a
higher risk of developing multiple dental caries
and gingival disease due to general poor oral
hygiene or erosion of the teeth caused by the reflux
of gastric juices from frequent vomiting. Salivary
glands, especially the parotid gland, may become
swollen in long-term drinkers, leading to impaired
salivary gland metabolism and excretion, resulting
in decreased saliva secretion, which in turn may
cause multiple dental caries. In addition, when
malnutrition and other factors are added to alco-
holism, the immune system is lowered, causing
glossitis, angular cheilitis, and gingivitis [15].
Alcohol consumption is considered a potential risk
factor for oral cancer, and when consumed with
tobacco, it increases the risk of oral cancer.

Drug Dependence

Drug dependency is a psychiatric disorder in
which continuous use of a drug results in the for-
mation of a drug tolerance that diminishes the
effectiveness of the drug, leading to withdrawal
symptoms and craving. Major drugs of abuse such
as stimulants, sedatives and sleeping pills, and
narcotics are regulated by law. Amphetamine-like
substances are representative of stimulants, and
the severe tooth caries seen in methamphetamine
abusers is called “Meth Mouth” (Fig. 17.2) [16].
Methamphetamine tooth caries is caused by a
combination of the direct effects of acidic con-
taminant residues used in the methamphetamine
manufacturing process, physiological changes
brought about by the inhibition of saliva secretion
and xerostomia due to the pharmacological effects
of the drug, long-term poor oral hygiene, frequent
intake of high-calorie foods and carbonated bev-
erages, and wear caused by teeth clenching.

If alcohol or drug addiction is suspected based on
oral symptoms, a dentist should provide oral
hygiene guidance and recommend treatment at a
specialized medical institution.

AV o

Fig. 17.2 Oral symptoms that appear to be “Meth
Mouth” (reproduced from [16]). Creative Commons
Attribution-Share Alike 3.0
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1 Microbial Substitution
Yuki Yamada, Akira Suwabe

Disease Overview
and Pathophysiology

1.1

Microorganisms (mostly bacteria, but also fungi,
viruses, etc.) inhabit on all surfaces of the human
body and in contact with the outside world. These
microorganisms are called indigenous microbiota,
and bacteria in particular are called indigenous bac-
terial flora or normal bacterial flora. Bacterial flora in
humans exists in the skin, eyes, nasopharynx, gastro-
intestinal tract from the oral cavity to the anus, and
urinary and reproductive organs, and the kinds of
bacteria present in these areas vary greatly depend-
ing on site, age, gender, race, diet, and lifestyle.
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Microbial substitution is a phenomenon in
which the normal bacterial flora is disturbed by the
abnormal growth of bacteria that normally do not
exist or exist only in small numbers due to a
decrease in the normal flora. When a broad-
spectrum antimicrobial agent is administered, not
only the target bacteria but also sensitive strain in
the normal flora is reduced. As a result, non-
sensitive or resistant bacteria multiply abnormally.
The causative microorganisms include fungi such
as Candida spp., Pseudomonas aeruginosa, Gram-
negative rods such as Serratia spp., and anaerobic
bacteria. Clinical manifestations of microbial sub-
stitution include oral candidiasis in the oral flora
and antimicrobial-associated diarrhea and pseudo-
membranous enteritis caused by Clostridioides
difficile infection (CDI) in the intestinal flora. In
this section, CDI is mainly described.

1.2 Epidemiology

C. difficile is a spore-forming, obligatory anaerobe,
gram-positive bacillus, and is widely present in the
environment. Asymptomatic carriers are found in
5-10% of healthy adults and 15-70% of newborns.
Risk factors for the development of CDI are disrup-
tion of the intestinal microbiota (e.g., administra-
tion of antimicrobial agents and antacids), exposure
to C. difficile (e.g., prolonged hospitalization), and
host factors (e.g., advanced age, serious underlying
disease, chemotherapy, tube feeding, laparotomy).
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CDI is the most frequently associated with health-
care-associated diarrhea in adults [1].

1.3 Symptoms

The main symptoms of CDI are diarrhea, abdomi-
nal pain, and fever. Severe cases suffer from pseu-
domembranous enteritis, toxic megacolon, paralytic
ileus, and gastrointestinal perforation. These occur
after exposure to incentive drug (antibacterial drug)
for a few days to 2 weeks. The pathogenic factors of
CDI are toxin A (enterotoxin) and toxin B (cyto-
toxin), produced by C. difficile, which damage the
intestinal tract and cause diarrhea and enteritis.
Recently, a third toxin, binary toxin, has attracted
attention and has been reported to be associated
with severe disease as a highly pathogenic strain.
PCR ribotype 027 (BI/NAP1/027), a representative
strain that produces this toxin, has been spreading in
North America and Europe since the 2000s. This
strain has not been spreading in Japan, even though
a few cases have been reported [2, 3].

1.4 Clinical Examination

and Diagnosis

CDI is caused by toxins (toxin A and toxin B)
produced by C. difficile and is diagnosed by con-
firmation of these toxins. To improve the detec-
tion rate, immunochromatographic antigen
detection kits that simultaneously detect the glu-
tamate dehydrogenase (GDH) antigen of all C.
difficile are used. Nucleic acid amplification tech-
nique can determine the presence of toxin with
high sensitivity. In addition, colonoscopy is per-
formed to check for the presence of pseudomem-
branes, which are characteristic of the disease.
Because asymptomatic carriers with toxin-
producing strains exist in healthy adults, detection
of toxin per se in a human without diarrhea is of
little clinical significance. The presence of clinical
symptoms is important for the diagnosis of
CDI. Japanese guidelines state that testing should
be performed only when diarrheal symptoms are
present [4]. Furthermore, because asymptomatic
carrier of C. difficile is common in children, testing
should not be performed, and the guidelines do not
define CDI in children younger than 2 years [4, 5].

Treatment and Infection
Control

1.5

The treatment of CDI is to discontinue the caus-
ative drug as much as possible. Even if the patient
is positive for CD toxin test, treatment is not
required if the patient does not have diarrhea.
Japanese guidelines [4] recommend metronida-
zole and vancomycin for non-severe cases and
fidaxomicin for severe and recurrent cases as
antibacterial agents against C.  difficile.
Bezlotoxumab (anti-toxin B antibody) as a
relapsing preventer and probiotics as a prophy-
lactic agent are available.

CDI requires contact infection prevention
measures. It is known that C. difficile spores
spread to the hospital environment by adhering
to the hands of healthcare workers and caregiv-
ers. Because C. difficile spores are resistant to
heat and desiccation and are very stable in the
environment, they can survive for long periods
of time. Furthermore, alcohol disinfection is
ineffective, so items suspected of being contami-
nated should be disinfected with sodium hypo-
chlorite. Medical staff should wear gloves and
disposable gowns when in contact with patients
and wash their hands with running water and
soap.

1.6 Recent Findings

As many as 100 trillion bacteria are present in the
human intestinal tract. Metagenomic analysis of
the intestinal microbiota has identified intestinal
bacteria associated with various constitutions and
diseases by detecting the proportion of the flora
and specific bacteria.

2 AIDS (Acquired

Immunodeficiency
Syndrome)
Toshihiro Ito
2.1 Introduction

Acquired Immunodeficiency Syndrome (AIDS)
was first reported in June 1981 as an outbreak of
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pneumocystis pneumonia among the gay (male
homosexuals) in Los Angeles. Two years later, it
was found to be caused by a viral infection. This
is human immunodeficiency virus (HIV) infec-
tion. Until the discovery of antiretroviral therapy
(ART) in the mid-1990s, this infection meant
death, and the route of transmission (sexual inter-
course, blood transfusion/needlestick, mother-to-
child) and the special characteristics of the
infected group led the world to panic. Since the
start of ART, by the development of drugs and
treatment methods, the lifespan has been similar
to that of uninfected people. Now, we can con-
sider HIV infection is chronic disease. The most
important things for the control of this infection
are to know the existence of this virus in the body
and to start ART as soon as possible, and to fight
against discrimination and prejudice against
HIV-infected people based on social customs and
systems, and stigma. Unfortunately, discrimina-

Table 18.1 AIDS indicator diseases (created based on [6])

tion and prejudice against this disease that arose
in the early 1980s has not been eradicated even
now, and stigma still swirls around.

2.2 Disease Overview

HIV infection is defined as the presence of HIV
in the body (or more precisely, the presence of
HIV in the host DNA as a provirus), and AIDS is
defined as the development of some index dis-
ease associated with immunodeficiency (23 types
in Japan: Table 18.1 [6, 7]).

23 Pathophysiology

HIV infection is mainly characterized by immu-
nodeficiency caused by HIV-induced decrease in
CD4-positive cells, and if not properly diagnosed

A. Mycosis 1. Candidiasis (esophagus, trachea, bronchus, lung)

. Cryptococcosis (other than lung)
. Coccidioidomycosis®

. Histoplasmosis?

. Pneumocystis pneumonia

B. Protozoan
infection

0N LA WD

C. Bacterial 9. Pyogenic bacterial infection”
infections

Toxoplasmic encephalopathy (after 1 month of age)
Cryptosporidiosis (with diarrhea lasting more than 1 month)
. Isosporiasis (with diarrhea lasting more than 1 month)

10. Salmonella bacteremia (recurrent, excluding those caused by typhoid bacilli)

11. Active tuberculosis (pulmonary tuberculosis or extrapulmonary tuberculosis)* ¢
12. Nontuberculous mycobacterial infection®
D. Viral 13. Cytomegalovirus infection (after 1 month of age, except liver, spleen, and lymph nodes)

infections 14. Herpes simplex virus infection?

15. Progressive multifocal leukoencephalopathy

E. Tumor 16. Kaposi’s sarcoma
17. Primary cerebral lymphoma

18. Non-Hodgkin lymphoma (a) large cell, immunoblastic type; (b) Burkitt type)

19. Invasive cervical cancer®
E. Others 20. Recurrent pneumonia

21. Lymphocytic interstitial pneumonia/pulmonary lymphoid hyperplasia: LIP/PLH complex

(<13 years)

22. HIV encephalopathy (dementia or subacute encephalitis)
23. HIV exhaustion syndrome (general prostration or slim disease)

3(a) Disseminated throughout the body; (b) Occurred in a site other than the lung, neck, or hilar lymph nodes

*Those under 13 years of age who have had two or more of the following multiple or recurrent events within 2 years due
to pyogenic bacteria such as Hemophilus, Streptococcus, etc. (a) septicemia, (b) pneumonia, (c) meningitis, (d) osteo-
arthritis, (e) abscesses in sites other than the middle ear or cutaneous mucosa, or in deep organs

‘For pulmonary tuberculosis among C11 active tuberculosis and E19 invasive cervical cancer, only when symptoms or
findings suggestive of HIV-induced immunodeficiency are observed

d(a) Ulceration of the mucous membrane or skin persisting for more than 1 month (b) Bronchitis, pneumonia, and

esophagitis after 1 month of age
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and treated, AIDS develops and death occurs in
about 10 years.

HIV present in the body fluids of an infected
person is transmitted through only three routes.
They are (1) sexual intercourse (homosexual/het-
erosexual); (2) blood transfusion/needle stick
(medical accident, sharing of injection devices
such as stimulants injections, etc.); and (3)
mother-to-child (transplacenta, vaginal, lacta-
tion). HIV belongs to the retrovirus family of
RNA viruses, and its most distinctive feature is
its ability to convert RNA to DNA using its own
reverse transcriptase enzyme, and to incorporate
it into the host cell’s DNA using an integrase.
CD4 is the receptor of HIV, and CD4-positive
cells (CD4-positive lymphocytes and macro-
phages), which play a central role in the human
immune system, are the target of HIV. As long as
the infected cells remain alive, HIV is reproduced
and the infected cells are eventually destroyed. A
fierce battle between CD4-positive cells and HIV
is repeated in vivo, resulting in the host’s defeat,
which leads to immunodeficiency and the devel-
opment of AIDS. The disease is classified into
three phases: acute phase, asymptomatic carrier,
and AIDS phase.

24 Epidemiology

According to the UNAIDS report of 2020 [8],
there are about 38 million people living with
HIV in the world, two-thirds of whom are in
sub-Saharan Africa, and there is little gender
difference. It is said that drug users who inject
stimulants, gay, commercial sex workers and
their partners, transgenders, are a group with a
high risk of infection. In Africa, however, more
than half of the people living with HIV are
infected by male-to-female, mother-to-child
transmission than by these high-risk groups.
The annual number of new infections is 1.7 mil-
lion and the number of AIDS-related deaths is
690,000, both of which are on a downward trend
due to the spread of ART implementation. In
Japan, the total number of new infections was
31,385 at the end of 2019 (excluding victims of

blood products), and the annual number of new
reports was 1,236 (333 for AIDS), showing a
decreasing trend. MSM (men who have sex with
men) and heterosexual contact infections
accounted for 67.2% and 15.5%, respectively

[9].

25 Symptoms and Diagnosis

There are no specific clinical symptoms of HIV
infection. Symptoms appear in the early phase of
infection (acute phase) and during the AIDS
phase, and the asymptomatic carrier (AC) phase,
which accounts for most of the natural course of
the disease, follows a course similar to that of
uninfected persons. The acute phase is said to
resemble infectious mononucleosis, and it is no
different from general viral infections, and sub-
clinical infections are also possible. Since the
symptoms of AIDS are also due to complications,
HIV diagnosis is impossible unless HIV-related
blood examination is performed considering the
possibility of HIV infection. Screening tests have
a certain percentage of false-positives, and defin-
itive diagnosis is made by blood-based HIV anti-
body confirmation test (WB or
immunochromatography:IC method) or detec-
tion of HIV-RNA by PCR method [7]. In the
acute phase of the disease, the WB or IC method
may produce false negatives, so the PCR method
should be used in combination with the WB or IC
method, and retesting after a period of time is
necessary.

2.6 Classification

There are two types, HIV-1 and HIV-2, and it is
said that in the beginning of the twentieth century
(around 1920), Simian immunodeficiency virus
(SIV) that had infected primates in Africa
mutated and caused human-to-human infection
(HIV) [10]. The former (HIV-1) originated in
chimpanzees and the latter (HIV-2) in gorillas
and orangutans, and HIV-1 is widespread in
humans, while HIV-2 is very rare.
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2.7 Infection Control

Condoms are effective in preventing sexually
transmitted infections, including HIV. However,
the difficulty of prevention by condoms has been
shown by their histories. About HIV, the current
prevention method is to suppress HIV in the
blood below the detection limit by ART: treat-
ment as prevention (TasP). It has been confirmed
that infected people who have been successfully
treated are not sexually transmitted (undetectable
equals untransmittable: U=U) [11, 12]. Infection
can be prevented by taking anti-HIV drugs even
for medical contamination accidents (Post-
exposure prophylaxis: PEP) [13]. Although not
yet common in Japan, pre-exposure prophylaxis
(PrEP) [14], in which anti-HIV medication is
taken before sexual intercourse, is effective as a
preventive measure for non-infected persons dur-
ing sexual procedure.

2.8 Treatment

The therapeutic philosophy is to promote the
recovery of CD4 positive cells and restore the
immune system by reducing the HIV present in
the body to below the detection limit. Once HIV
infection is diagnosed, ART should be initiated as
soon as possible.

Drugs used in ART are classified by mecha-
nism of action into nucleoside reverse transcrip-
tase inhibitors (NRTIs), non-nucleoside reverse
transcriptase inhibitors (NNRTIs), protease
inhibitors (PIs), integrase inhibitors (INSTIs),
and entry inhibitors, which are categorized as key
drugs (more potent in suppressing HIV) and
backbone drugs (complementary to key drugs
and enhancing viral suppression). In Japan, there
are 37 types of drugs as of March 2020 (includ-
ing different formulations and fixed-dose combi-
nations). Currently, ART is generally performed
with a combination of two NRTIs as the back-
bone and one key drug. Specific drug selection is

based on antiviral effects, side effects, and adher-
ence to medications, Since guidelines for HIV
managements are frequently updated annually in
the field of intense new drug development, the
introduction of ART should be asked of a special-
ist with medical experience. The most recom-
mended combinations for initial treatment are
listed in the table (Fig. 18.1) [6].

29 Prognosis

If ART is successful, the prognosis is good. Life
expectancy is similar to that of uninfected per-
sons. However, if treatment fails for any reason,
the patient will have a desperate course as in the
previous ART era.

2.10 Recent Findings
Recent findings are as follows:

1. Aiming for prevention of infection (TasP,
PrEP, and PEP), early diagnosis, and early
treatment.

2. Continued development of drugs that take
into account adherence to medication and
reduction of side effects.

3. Control and eradication of the spread of infec-
tion have become the main focus.

4. Countermeasures against aging and associ-
ated complications (lifestyle-related diseases
and malignant tumors) due to improved prog-
nosis are future problems.

2.11  Conclusion

Oral lesions are very important in the diagnosis
of immunodeficiency diseases, and dentists play
an important role in the early diagnosis of HIV
infection.
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Combination Number of | Timing of medication Number of | Tablets to be
medications tabletsper | takenin a
day day [CH1]
BIC/TAF/FTC 1 Unlimited 1 .
DTG/ABC/3TC 1 Unlimited 1
DTG + TAF/FTC 1 Unlimited 2 .. (HT)
RAL (600 mg tablet) + TAF/FTC | 1 Unlimited 3
(HT)
RAL (400 mg tablet) + TAF/FTC | 2 Unlimited

3

meal

DRV/cobi/TAF/FTC 1 During and immediately after a| 1
meal
DRV + rtv + TAF/FTC 1 During and immediately aftera| 3
(LT)
meal
RPV/TAF/FTC 1 During and immediately after a| 1

BIC: Bictegravir, TAF: Tenofovir alafenamide, FTC: emtricitabine, DTG: Dolutegravir, ABC: Abacavir

3TC: lamivudine, RAL: Raltegravir, DRV: Darunavir, cobi: Cobicistat, rtv: Ritonavir, RPV: Rilpivirine

Fig. 18.1 Most recommended combinations for initial ART (created based on [6])

2.12 Notes from Dentistry
Perspective

Satoshi Goto

2.12.1 Dental Treatment of Patients

with AIDS (HIV Infection)
Since AIDS (acquired immune deficiency syn-
drome) is a condition in which HIV-infected
patients have symptoms caused by immunodefi-
ciency, it is very rare that dental treatment must be

performed when patients have AIDS onset.
However, because it takes several years from HIV
infection to the onset of AIDS, patients may visit
a dentist without being aware of their infection. In
addition, about 30% of the cases, the infection is
known only after the onset of AIDS, and in some
cases, oral symptoms lead to the diagnosis of
AIDS. Therefore, it is important to understand the
main characteristics of oral symptoms caused by
the onset of AIDS and to refer patients to special-
ized medical institutions. Although there are no
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Fig. 18.2 Oral candidiasis

IR

Fig. 18.3 Gingival Kaposi’s sarcoma. (Courtesy of Dr.
Yutaka Maruoka, Center Hospital of the National Center
for Global Health and Medicine)

diseases specific to the oral cavity in the list of
index diseases by the Committee on AIDS Trends
of the Ministry of Health, Labour and Welfare,
Japan [15], the main oral symptoms include oral
candidiasis (Fig. 18.2), Kaposi’s sarcoma
(Fig. 18.3), lymphoma (Fig. 18.4), and severe
marginal periodontitis.

Fig. 18.4 Malignant lymphoma of the palate. (Courtesy
of Dr. Yutaka Maruoka, Center Hospital of the National
Center for Global Health and Medicine)

2.12.2 Precautions for Dental
Treatment

Because of the progress of therapeutic drugs, the
viral load of HIV infection can be controlled even
after the onset of AIDS, and long-term survival
can be expected, the aging of the population and
nursing care have become problems. In Japan,
the majority of patients are treated at a special-
ized department. The response rate of therapeutic
drugs is high, and the amount of virus in the
blood of most patients is said to be below the
detection limit if they take the drugs properly.
Therefore, dental treatment of patients with con-
trolled disease can be performed in the same
manner as that of normal patients, including sur-
gical procedures such as tooth extraction. Dentists
should communicate with their primary care phy-
sician and receive information on viral load and
CD4 levels before undergoing dental treatment.
On the other hand, patients with HIV infection
may come for dental treatment with a high viral
load without being aware of it, so it is important
to provide treatment in accordance with standard
precautions.

Interactions between HIV medications and other
drugs are often a problem in the medical care of
HIV-infected patients. The use of antibacterial
agents and analgesics frequently used in dentistry
does not pose a problem, but the interaction
should be checked when sedation is used. In
addition, the majority of HIV infections in Japan
are sexually transmitted, and it should be kept in
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mind patients may have a coinfection with other
sexually transmitted diseases or viral infections.
On the other hand, patients with drug-induced
HIV infection have a tendency to bleed because
of hemophilia in the background, so it is neces-
sary to communicate with the attending physi-
cian if bleeding treatment is necessary.
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Rie Oyama and Tetsuro Ikebe

1 Pregnancy and Lactation
Rie Oyama
1.1 Establishment of Pregnancy

1.1.1 Pregnancy

Pregnancy occurs when an egg and a sperm fertil-
ize and that implant into the utrine endometrium
lining asn fetrilized egg. Understanding gameto-
genesis, fertilization, and embryo implantation
leads to the understanding of normal and abnor-
mal maternal changes, fetal development, and
placentation in pregnancy [1].

1.2 Physiology of Pregnancy

Healthy pregnant women have significant physi-
ological changes during pregnancy. Weight gain is
approximately 8 to 10 kg during pregnancy due to
an increase in the gestational uterus, breasts, and
circulating blood volume (or plasma volume),
Many changes might almost normalize to their
pre-pregnancy state by the end of pregnancy [2].
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1.2.1 Material Metabolism

* Maternal insulin resistance begins in the sec-
ond trimester and peaks in the third trimester.

e There is an increase in total cholesterol and
triglyceride levels in pregnancy.

e A pregnant woman requires an increased
intake of protein during pregnancy.

1.2.2 Changes in the Cardiovascular
System

The resting heart rate increases by about 10 beats

per minute. The diaphragm is elevated, the heart

is displaced upward to the left, the apex is dis-

placed outward to the left, and shows an enlarged

heart on a chest X-ray.

1.2.3 Circulating Blood Volume

At the end of pregnancy, the mean circulating
blood volume increases by 40-50% of the non-
pregnant level and normalizes to the non-pregnant
level within 4-6 weeks after delivery.

1.2.4 Blood Pressure

Peripheral vascular resistance decreases under
the influence of progesterone, as the smooth
muscle of the blood vessels relaxes and the ves-
sels dilate. As a result, blood pressure remains
constant or decreases slightly. In the lower
extremities, the gestational uterus compresses
the pelvic veins and inferior vena cava, resulting
in edema of the lower extremities, varicose
veins in the lower extremities and vulva, and
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hemorrhoids. In the third trimester, the inferior
vena cava due to compression of the gestational
uterus reduces blood volume in the venous to
return into the right ventricular in the supine
position, resulting in decreased cardiac output
and hypotension.

1.2.5 Urinary System

The kidneys enlarge slightly during pregnancy.
Glomerular filtration rate (GFR) and renal blood
volume increase from early pregnancy, and urine
output also increases.

1.2.6 Digestive System

The stomach and intestinal tract are compressed
by the gestational uterus. Heartburn and consti-
pation are common pregnancy-related digestion
symptoms. Constipation and compression of the
veins by the gestational uterus predispose to the
development of hemorrhoids.

1.2.7 Endocrine System

In early pregnancy, maternal free thyroxine (FT4)
is mildly elevated and thyroid function is tempo-
rarily increased. As pregnancy progresses,
Thyroxine binding globulin (TBG) increases, and
although total T, increases with TBG, hyperthy-
roidism does not occur because TBG causes a
loss of thyroid hormone bioactivity.

1.2.8 Blood Changes

During pregnancy, the increase in circulating
plasma volume exceeds the increase in red blood
cells, and hemoglobin, there is a fall in hemoglo-
bin, hematocrit, and red blood cell count. The
white blood cell count increases to about 5000—
12,000/pL. The platelet count is unchanged or
mildly decreased compared with nonpregnant
women, averaging 213,000/pL.

1.3 Diseases in Early Pregnancy

The most common disorders seen in early preg-
nancy are hyperemesis gravidarum, miscar-
riage, ectopic pregnancy, and congenital
malformation syndrome related to maternal
viral infection.

1.3.1 Hyperemesis Gravidarum
Sometimes, the pregnant woman has excessive
symptoms such as vomiting almost every day,
inability to eat orally, and persistent weight loss
with strong positive urine ketone bodies. In addi-
tion, it may show liver dysfunction and electro-
lyte abnormalities due to dehydration and may
develop Wernick’s encephalopathy due to vita-
min B, deficiency. This is a neurological disorder
with various symptoms such as ocular motility
disorder, ataxia, and disturbance of conscious-
ness. The prophylactic method is administered
10-50 mg of vitamin B1, B6, B12 with sugar-
containing electrolyte solutions [3].

1.3.2 Miscarriage

It is defined as an abortion of pregnancy of fewer
than 22 weeks in Japan. A spontaneous abortion
is defined as an abortion that occurs spontane-
ously due to fetal or maternal morbidity.

1. Clinical classification.

(a) Threatened abortion: A condition in
which genital bleeding occurs but the
uterine cervix is closed and the pregnancy
is maintained. In early pregnancy, vaginal
spotting is not an entire sign of miscar-
riage and possible continued pregnancy.

(b) Inevitable abortion: This is a condition in
which the cervix is open and the uterine
contents (embryo, villus, a part of gesta-
tional sac) are being expelled.

(c) Missed abortion: A condition in which
the fetus remains in the uterus without
obvious symptoms, but the fetus has no
heartbeat.

(d) Complete abortion: Complete expulsion
of the fetus (or embryo) and fetal tissue.

(e) Recurrent abortion (miscarriage): Two
consecutive miscarriages.

2. Diagnosis
When a patient with a positive pregnancy
test, there is a risk of misdiagnosis of ectopic
pregnancy, miscarriage, or hydatidiform
mole, if the fetal sac is not obscured due to
delayed ovulation. Therefore, a careful inter-
view and ultrasound examination should be

performed (Fig. 19.1).
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Fig. 19.1 Three-Dimensional Ultrasound image of a
dichorionic diamniotic twins at 10 weeks’ gestation

3. Treatment

(a) Threatened abortion: No effective treat-
ment has been established for threatened
abortion at less than 12 weeks’ gestation.
There is a report that the miscarriage rate
was decreased by rest therapy in the case
of subchorionic hematoma after the fetal
heartbeat was confirmed [4].

Missed abortion/Inevitable abortion.

In Japan, the use of drugs such as
mifepristone and misoprostol are not
approved for the treatment of miscar-
riages of less than 12 weeks’ gestation, so
either watchful waiting for a complete
abortion or surgical treatment (dilation
and curettage or suction evacuation) is
selected.

(b)

1.3.3 Ectopic Pregnancy

It is a condition in which a fertilized ovum
implants in a place other than the uterine cavity
and grows to maturity. It can be divided into tubal
pregnancy, ovarian pregnancy, and peritoneal
pregnancy according to the implantation site of
the fertilized ovum [5].

1. Diagnosis
(a) No evidence of a gestational sac structure
in the uterine cavity (after 5-6 weeks
gestation).
(b) A gestational sac-like structure is found
outside the uterine cavity.

(c) Fluid retention in the Douglas pouch is
observed.

(d) A decrease in circulating blood volume
(anemia, tachycardia, hypotension) is
suspected.

(e) After probe curettage in the uterine endo-
metrium, no chorionic villi are found in
the extracted specimen.

(f) Indicates acute abdomen.

2. Treatment
In principle, surgical treatment is per-
formed, but the indications for drug therapy

(e.g., methotrexate: MTX) or conservative

treatment are determined according to the

patient’s general condition, implantation site,
blood hCG level, presence or absence of fetal
heartbeat, mass diameter, and fertility.

However, MTX therapy is not covered by

insurance in Japan. In case of surgery, either

laparotomy or laparoscopy should be chosen.

1.3.4 Maternal Viral Infection

It indicates that a pathogen (virus) infecting the
mother infects the child through pregnancy,
delivery, and lactation. Currently, rubella is a
social problem. In Japan, adult males aged 39 to
56 years who have not been vaccinated against
rubella have a great possibility of contracting
rubella and transmitting the disease to pregnant
women through droplet infection. The Ministry
of Health, Labour, and Welfare (MHLW) is rec-
ommending rubella vaccination for men aged
39-56 years for 3 years from April 2019 (free of
charge in some municipalities). Figure 19.2
shows congenital fetal anomalies caused by
maternal infection by pathogens [6].

1.4 Pregnancy Complications
Hypertension and diabetes mellitus are the most
common complication of pregnancy.

1.4.1 Hypertensive Disorders

of Pregnancy

If hypertension develops after 20 weeks of gesta-
tion, it is classified as a hypertensive disorder of



340 R.Oyama and T. lkebe

a
Maternal impact
* Increased inflammatory

response
| Placenta '

* Sepsis

: * Respiratory disti

Transplacental e At

transmission

¢ Placental

disruption
¢ Fetal-maternal

haemorrhage

Transmission across
fetal membranes

¢ Ascending
infection

* Sexual
transmission

Fig. 19.2 Routes of transmission across the placenta and
consequences of infection (reproduced with permission
from [6]). (a) TORCH (Toxoplasma gondii, other, rubella
virus, cytomegalovirus, herpes simplex virus) pathogens
can access the intra-amniotic compartment through multi-
ple mechanisms, including direct transplacental transmis-

pregnancy (HDP), furthermore, if combined with
proteinuria,

it may lead to preeclampsia. HDP occurs in
approximately 3% to 5% of all pregnancies
worldwide. It occurs in 6-8% of first pregnan-
cies, 14-20% of multiple pregnancies, 30% of
pregnancies with uterine malformations, and
26% of pregnancies with a family history of
hypertension or chronic hypertension [7].

Pathophysiology and Factors of HDP

In HDP, the failure of trophoblastic cells to invade
the spiral arteries of the decidua in the placental
bed results in remodeling failure due to narrow-
ing of the diameter of the spiral arteries, leading
to fetoplacental circulatory disturbance. This is
the first stage of the two-step theory of HDP pro-
posed by Redmann et al. [8]. In the second stage,
the production of soluble fms-like tyrosine

* Obstetric haemorrhage
* Death

Placental impact

* Decreased nutrient/
oxygen transport

* Reservoir for reinfection

* Preterm labour

Fetal impact
* Growth restriction
* Birth defects
* Blindness/deafness
* Microcephaly/
neurodevelopment
* Bone marrow
suppression

* Fetal demise

sion, placental damage or disruption and/or fetal-maternal
hemorrhage. In addition, pathogens can be transmitted by
ascending the genital tract. (b) Infections in pregnancy can
affect the maternal host, fetus and/or the placenta itself.
The results of infection and the inflammatory response
have consequences at each site

kinase-1 (sFlt-1), a soluble receptor for a vascu-
lar endothelial growth factor (VEGF), and sEng,
a soluble receptor for TGF-f1 and B3, increases
in chorionic villus cells and enters the fetal pla-
cental and maternal circulatory systems due to
hypoxia caused by fetoplacental circulatory fail-
ure (Fig.19.3).

Classification by Symptom

1. Mild: Blood pressure: Any of the following
cases. Systolic blood pressure of 140 mmHg
or more but less than 160 mmHg. Diastolic
blood pressure: 90 mmHg or more, less
than 110 mmHg. Proteinuria: 0.3 g/day or
more.

2. Severe: Blood pressure: Any of the following.
Systolic blood pressure of 160 mmHg or
higher. Diastolic blood pressure: 110 mmHg
or more. Proteinuria: 2 g/day or more.
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Fig. 19.3 Pathogenesis of pregnancy-induced hyperten-
sion syndrome (reproduced with permission from [9]).
Acquired, genetic, and immune risk factors contribute to
early placental dysfunction (Stage 1). Placental dysfunc-
tion results in release of anti-angiogenic factors, leading
to later multiorgan dysfunction (Stage 2). Solid arrows
represent progression of disease. Dashed arrows represent
SNS effect on respective organs. Ang I angiotensin II, ER
endoplasmic reticulum, HA headache, HIF hypoxia-

Maternal Management and Treatment
Inpatient management is useful because it allows
a rapid response to sudden symptom
exacerbation.

Caloric intake is calculated according to the
individual’s age, Body Mass Index (BMI) at non-
pregnancy, and physical activity level.

Oral hydralazine or methyldopa is the first-
line antihypertensive agent, and if the antihy-
pertensive effect is inadequate, continuous
intravenous hydralazine or nicardipine is rec-
ommended as the second-line agent.
Magnesium sulfate (MgSO,) should be admin-
istered to prevent eclampsia associated with
hypertension.

Fetal Management

When fetal growth failure is observed in HDP,
fetal well-being should be assessed using the fol-
lowing methods 1 to 4.

inducible transcription factor, HIF hypoxia-inducible
transcription factor, NO nitric oxide, PIGF placental
growth factor, PRES posterior reversible encephalopathy
syndrome, RAAS renin-angiotensin-aldosterone system,
sEng soluble endoglin, sFlt soluble fms-like tyrosine
kinase, SNS sympathetic nervous system, 7TGF transform-
ing growth factor, VEGF vascular endothelial growth fac-
tor. Ivesetal

1. Non-stress testing (NST).

2. Fetal ultrasound measurement, amniotic fluid

volume.

Biophysical profiling score (BPS).

4. Blood flow measurement (umbilical artery,
middle cerebral artery, uterine artery, etc.)

hed

Indications for Cesarean Section in HDP
(a) Maternal side factor.

e When symptoms remain unchanged or
worsen in response to hospitalization, bed
rest, and medical therapy.

» Eclampsia, placental abruption, new ocu-
lar hemorrhage in the fundus of the eye,
increased chest and abdominal fluid, pul-
monary edema, intracranial hemorrhage,

or HELLP syndrome.
o If renal dysfunction appears,
GFR < 50 mL/min, serum

Creatinine>1.5 mg/dL, serum. Uric
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acid>6 mg/dL, serum BUN>20 mg/dL,
oliguria <300 mL/day or more than
20 mL/day should be decided
comprehensively.

* Hemodynamic disorders or abnormalities
in blood coagulation, such as hemocon-
centration symptoms or DIC (Ht > 40%,
platelet count <100,000,
Fibrinogen<150 mg/dL) and an increas-
ing DIC score.

e Footnote: The values of 3 and 4 are not
absolute, but are indicated when the test is
performed over time and an exacerbation
trend is observed.

(b) Fetal side factors (in principle, the fetus
should be able to live extrauterine).

» Fetal growth restriction: Evaluate the fetal
well-being and may need to decide on

termination.
e Non-Reassuring Fetal Status (NRFS):
fetal heart rate monitoring shows

decreased or loss of variability, a sinusoi-
dal pattern, variable deceleration, or pro-
longed deceleration may be present.

1.4.2 Gestational Diabetes
and Diabetes Mellitus

Pregnancy is associated with increased insulin
resistance due to hormones secreted by the pla-
centa. This tendency increases in the third trimes-
ter, and the amount of insulin increases to
maintain normal blood sugar levels. There are
two types of problems of glucose metabolism in
pregnancy: pregnancies complicated by diabetes
mellitus, in which diabetes mellitus is present
before pregnancy, and the problem of glucose
metabolism that is first detected during preg-
nancy. There are two types of abnormalities of
glucose metabolism first detected during preg-
nancy: GDM, in which blood sugar levels are
higher than normal but not high enough to be
diagnosed as diabetes mellitus, and diabetes mel-
litus detected during pregnancy, in which blood
sugar levels are high (apparent diabetes mellitus
of pregnancy) [10].

Diagnosis
Figure 19.4 shows the problems of glucose
metabolism and diagnostic criteria in gpregnancy

[11].

Treatment

(a) Dietary therapy: Non-obese pregnant woman

(BMI < 25 at the time of non-pregnancy):

Standard weight [height (m)?x22] X

30 + 200 kcal.

Obese pregnant woman (BMI > 25 at non-

pregnancy): Standard weight [height (m)*x

22] x 30 kcal.

Pregnancy is characterized by a higher
postprandial blood sugar level than that in
nonpregnant women. Especially in pregnant
women with problem glucose metabolism,
the 2-h postprandial blood sugar level
increases rapidly. To reduce the fluctuation
of blood sugar, it is important to reduce the
amount of food per meal and to eat 5 to 6
divided meals to reduce the increase in post-
prandial blood sugar level.

(c) If the target blood sugar level is exceeded
even after diet therapy: Sometimes a woman
with gestational diabetes must take insulin
[12].

(b)

Poor Blood Glucose Control

It is known that the risk increases in pregnant
women with diabetes who have poor control
before and during the first pregnancy trimester.
Galindo et al. [13] reported that the incidence of
major malformations was 11.7% when the mater-
nal hemoglobin Alc (HbAlc) level was 7-8%
and 15.8% when the HbAlc level was 8% or
higher.

1.5 Postpartum Depression

According to the diagnostic criteria of the
American Psychiatric Association, postpartum
depression is defined as depressive feelings such
as anxiety about baby care, dissatisfaction with
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Fig. 19.4 Screening and Diagnosis of GDM [11].
(Reproduced from Choudhury, V. Gestational diabetes
mellitus A metabolic and reproductive disorder.

housework, excessive worry about the baby’s
development, and loss of confidence in the mother
and new father within 4 weeks after the birth of
the baby. The evaluation method is the “Edinburgh

Biomedicine & Pharmacotherapy. 2021; volume 143:
11218. Copyright© 2021. Elsevier Masson SAS. All
rights reserved)

Postpartum Depression Scale” [14]. In Japan, if
the score is 9 points or more, the possibility of
postpartum depression should be considered and
an interview with a psychiatrist or psychologist.
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1.6 Lactation
1.6.1 Relationship Between Sex

Hormones and Mammary

Glands
Once pregnancy is established, the secretion of
estrogen and progesterone is stimulated by hCG
from the placenta and remains high. This hor-
monal environment is particularly pronounced
after the second trimester, which stimulates lac-
togenic differentiation, preparing it for milk pro-
duction and secretion.

1.6.2 Hormones Involved

in the Structure and Function

of the Mammary Gland
Hormones involved in the structure and function
of the mammary gland include growth hormone-
releasing factor (GRF), corticotropin-releasing
factor (CRF), prolactin-inhibitory factor (PIF),
luteinizing hormone (LH), follicle-stimulating
hormone (FSH), adrenocorticotropic hormone
(ACTH), thyroid stimulating hormone (TSH),
and estrogen receptor (ER) and others.

1.6.3 Maternal Infections
and Lactation

1. Human Immunodeficiency Virus (HIV)-
infected pregnancies: In Japan, where HIV-
infected pregnancies are extremely rare, the
proportion of confirmatory test-positive cases
(i.e., infected cases) in the pregnant women
screening test-positive population (positive
predictive value) is extremely low, ranging
from 3.8% to 7.7% [15, 16] (6.5% in the 2013
survey). Therefore, confirmatory testing is
even more essential for the diagnosis of HIV
infection in pregnant women. Perinatal HIV
transmission occurs through three routes: pla-
centa, labor, and breastfeeding [17]. Because
artificial feeding (milk) prevents mother-to-
baby transmission [17-19], therefore milk is
recommended immediately after birth [19].

2. Human T-cell Leukemia Virus type 1 (HTLV-
1)-infected pregnancy.

Approximately 95% of mother-to-child
transmission (MTCT) of human T-cell leuke-
mia virus type-1 (HTLV-1) is derived from
prolonged breastfeeding, which is a major

cause of adult T-cell leukemia (ATL) [20].
The routes of infection are MTCT, blood
transfer (blood transfusion, organ transplanta-
tion), and sexual intercourse (mainly male-to-
female). Artificial nutrition, frozen
breastfeeding, and short-term (3 months)
breastfeeding are presented as options for the
prevention of transplacental mother-to-child
transmission in HTLV-1 carrier mothers [21].

1.6.4 Medication and Breastfeeding

In the drug package inserts, many drugs are
described as “transfer to breast milk has been
reported and breastfeeding should be avoided.”
Almost all drugs are secreted into breast milk to
varying degrees, and the infant ingests the drug
through breast milk [22-24]. It should be noted,
however, that drug exposure via breast milk is an
order of magnitude less than the level of exposure
in the uterine (<10% or even <1%). Drug safety
has been investigated based on comparisons with
usual doses (theory) and data from previous
observational studies [22]. In the drug safety
evaluation, “relative infant dose (RID) (%) = total
amount of drug ingested via breastfeeding (mg/
kg/day)/usual dose of the drug administered to
the child (mg/kg/day) x 100” is considered [22].
If the RID is much lower than 10%, depending on
the type of drug, the effect on the child is esti-
mated to be small [22]. On the other hand, when
the RID is much higher than 10%, considerable
caution is required. According to observational
studies, many drugs have a little adverse effect on
the child when taken by a lactating woman [22].
Howeyver, the current situation is insufficient to
assess the effects of these drugs. Therefore, we
recommend referring to FDA that has introduced
the five letter risk categories (A, B, C, D, and X)
for the pregnancy and lactation labeling system
since 1979, and replaced the former pregnancy
risk categories on prescription and biological
drugs labeling [25] (Table 19.1). In 2021, the
FDA published the new Pregnancy and Lactation
Labeling Rule (PLLR or final rule). The PLLR
also requires the label to be updated when infor-
mation becomes outdated. The PLLR removed
pregnancy letter categories-A, B, C, D, and X
(Fig. 19.5), therefore, physicians should need to
notice drug information under the final rule [26].
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Table 19.1 Drug category based on safety during pregnancy (reproduced with permission from 25)

Category

Category A-drugs safe
during pregnancy
Category B-drugs safe
during pregnancy

Category C-drugs likely to
cause problems

Category D-drugs that
have clear health risks for
the fetus

Category X-drugs that
have been shown to cause
birth defects

Prescription Drug Labeling USE IN SPECIFIC POPULATIONS, Subsections 8.1 to 8.3

Drug class
Over the counter drugs

Antibiotics

Analgesic

Synthetic corticosteroid
Hormones

NSAID

H,-receptor antagonist
Antibiotics

Antidepressant

Antipsychotic agent
Triazole antifungal drug
Anticonvulsant

Alcohol
Antineoplastics
(Alkylating agents)

Antineoplastics
(Taxanes)

Coumarin derivatives
Antidepressant
Sedative

Retinoids

Androgenic hormones
Statins

8.1 Pregnancy

8.2 Labor and Delivery

8.3 Nursing Mothers

Fig. 19.5

The new PLLR labeling requirements [26]

Drugs
Folic acid, Vitamin B6, etc.

Penicillin G, Amoxicillin,
Chloramphenicol, Ciprofloxacin,
Doxycycline, Levofloxacin,
Cephalosporins, Erythromycin,
Clindamycin, Metronidazole
Acetaminophen

Prednisone

Insulin

Ibuprofen

Famotidine

Streptomycin, Clindamycin,
Gentamicin, Vancomycin,
Tobramycin, Ciprofloxacin, etc.
Tricyclic drugs, monoamine oxidase inhibitors,
Serotonergic antidepressant drugs, etc.
Prochlorperazine

Fluconazole

Phenytoin, Trimethadione,

Valproic acid, Carbamazepine,
Phenobarbital, etc.

Mechlorethamine, Procarbazine,
Cyclophosphamide, Chlorambucil,
Melphalan, Lomustine, etc.
Paclitaxel and Docetaxel

Warfarin
Lithium
Thalidomide
Vitamin A
Testosterone
Simvastatin

8.2 Laciation

Females and Males of
Reproductive Potential

8.3
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1.7 Notes from Dentistry

Perspective [27-32]
Tetsuro Ikebe
1.7.1 Timing Suitable for Dental
Treatment (Dental Surgery)
The most important factor in the dental treatment
(surgery) of pregnant women is the interview. It
is the communication with the patient through
the interview. In some cases, the patient volun-
tarily states that she is pregnant on the question-
naire, but in other cases, she does not describe or
declare her pregnancy. The first step is to find out
whether or not the patient is pregnant. In addi-
tion, since the patient may be undergoing infertil-
ity treatment, the interview should be conducted
carefully.

In the case of pregnant women, it is essential
to know the pregnancy period (weeks or days
after conception) to determine the timing for den-
tal treatment (surgery). Therefore, it is necessary
for dentists to have a basic knowledge about the
pregnancy period. The possibility of teratogenic-
ity, abortion, premature birth, and stillbirth
should be considered.

e The gestation period is calculated as
1 week = 28 days, 4 weeks = 1 month.

e The start of the last menstrual period is
0 weeks and 0 days after conception.

e The day of ovulation (fertilization) is 2 weeks
(14 days) after conception.

e Delivered at 40 weeks and 0 days (10 months)
(280 days).

Based on the above, determine whether the
patient’s pregnancy is in the first pregnancy tri-
mester, second trimester pregnancy, or third preg-
nancy trimester of the pregnancy period.

e Two weeks from fertilization to implantation:
no connection between mother and fetus.

 First pregnancy trimester: 3 weeks to 12 weeks
(up to 4 months of pregnancy): organogenesis
period (a period to watch out for
teratogenesis).

e Second pregnancy trimester: 5 to 7 months:
stable period: appropriate timing for dental

treatment (dental surgery) (be careful of fetal
toxicity).

e Third pregnancy trimester: 28 weeks of late
pregnancy (after 8 months of pregnancy):
transfer of drugs to the fetus. The fetus has an
immature ability to metabolize drugs.

Particular attention should be paid to the first
trimester, from 3 to 12 weeks of pregnancy. This
period is the fetal organogenesis period, for
example, the period of lip formation is around the
first month of pregnancy, and the period of palate
formation is around the third month of pregnancy,
so if the fetus is affected in any way during this
period, it may cause cleft lip or cleft palate.
Therefore, the most appropriate time for dental
treatment (dental surgery) is between the fifth
and seventh months of pregnancy in the second
pregnancy trimester. Unnecessary dental treat-
ment (especially surgical treatment, treatment
with drugs, and treatment that causes mental or
physical stress to the pregnant woman) should
wait until this time. The next period when dental
treatment is possible is the third pregnancy
trimester.

However, even in the first pregnancy trimester,
if the patient has severe pain or inflammation and
it is decided that treatment is necessary for the
health of the pregnant woman, dental treatment
should be carried out after being explained about
the merit and demerit of dental treatments to the
patient.

1.7.2 Effects of Dental Radiation

The radiation dose that affects the fetus, includ-

ing early pregnancy, is 100 mSv or more.
Typical radiation doses during radiography

are shown in Table 19.2. There may be no prob-

lem in terms of radiation dose when ordinary

dental radiography is performed on pregnant

Table 19.2 Radiation dose during radiography

The oral radiograpy 0.01 ~ 0.03 mSv
Panoramic radiography 0.02 ~ 0.03 mSv
Dental CT 0.1 mSv
Medical head CT 0.5 mSv
Chest X-ray 0.06 ~ 0.15 mSv

Natural dose of 0.2 mSv when flying between Tokyo and
New York and back
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women, but its dose should be kept to a minimum
and the abdomen where the fetus exists should be
protected with a lead apron.

The use of contrast media for CT and MRI
should be avoided in pregnant women. If contrast
media must be used for lactating women, then, it
is better not to breastfeed for 48 h after the use of
contrast media.

Influence of Dental Medication:
Antibiotics and Analgesics
(NSAIDs)

When oral or injectable drugs are administered to
a pregnant woman, it must be recognized that the
drugs are transferred to the fetus through the pla-
centa. Depending on the type and dose of the
drug, the fetus may be affected during
organogenesis.

Therefore, medication should be avoided, if
possible, until 12 weeks (3 months) of pregnancy.
The second trimester pregnancy (5 to 7 months)
is a safe time for medication and treatment.

In addition, after birth, drugs administered to
the mother may be transferred to the infant through
breast milk. If the drug is taken immediately after
breastfeeding, the concentration of the drug in
breast milk can be reduced. Of course, the drug
should be administered as little as necessary.

Antibiotics and nonsteroidal anti-
inflammatory drugs (NSAIDs) are the most com-
monly prescribed drugs in dentistry. Attention
should be paid to the transplacental passage and
breast milk transit of these drugs.

1.7.3

Antibiotics

Penicillins or cephem antibiotics (cephalosporin)
should be the first choice of antimicrobial agents
for pregnant and lactating women. To prevent the
emergence of antimicrobial resistance (AMR)
bacteria, which has become an international
issue, third-generation cephems should be
avoided, and penicillins such as amoxicillin are
recommended. Amoxicillin is safe throughout
pregnancy and is rapidly absorbed and excreted.
[ts transfer to breast milk is low, and there is little
effect on the infant.

If the patient is allergic to penicillins or
cephems, macrolide antibiotic should be used.
Macrolides are more likely to be transferred to
breast milk than penicillins or cephems.

In addition, penicillins, cephems, and macro-
lides can be used in pediatric patients. However,
new quinolones should not be administered to
pregnant women or lactating women because
their safety for fetuses and infants has not been
established.

Analgesics
As an analgesic, acetaminophen is safe for preg-
nant women and nursing mothers. The transfer of
acetaminophen (Caronal®) to breast milk is low
even when taken during lactation, and there is no
problem in administering it in regular doses.
However, NSAIDs should be avoided.
NSAIDs are placental transmissible, and when
administered to the mother, they are almost
always transferred to the fetus and may constrict
the fetal ductus arteriosus. This may lead to
decreased amniotic fluid and premature birth. It
is also transferred to breast milk. Therefore, it
should not be used after 28 weeks (7 months) of
pregnancy. Diclofenac sodium (Voltaren®), one
of NSAIDs, should not be administered to women
of childbearing potential.

1.7.4 Local Anesthesia

Local anesthetics for dental treatment should be
avoided in the first pregnancy trimester and
waited until the second pregnancy trimester.
However, for emergency treatment such as pulp
extirpation or abscess incision, local anesthesia
should be administered with the following pre-
cautions in mind.

Lidocaine: lidocaine crosses the placenta eas-
ily. Fifty percent of the maternal blood concen-
tration becomes the fetal blood concentration.

Adrenaline (vasoconstrictors): easily
destroyed and not readily transferred to the fetus.

Propitocaine (Citanest®) and felypressin
(Octapressin®): the use of felypressin, a vasocon-
strictor, is prohibited because of its delivery
(childbirth) accelerating effect.
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1.7.5 Oral Lesions Due to Pregnancy

Pregnancy Gingivitis

Pregnant women are more susceptible to gingivi-
tis because estrogen, a female hormone, affects
the growth of periodontal disease bacteria as well
as periodontal tissues, which is thought to be
associated with progesterone-induced prosta-
glandin production. The concentration of female
hormones are known to be 10 to 30 times higher
at the end of pregnancy than during menstrua-
tion, and pregnancy gingivitis is more likely to
occur during the second and third pregnancy tri-
mesters. Clinically, it is characterized by a
rounded swelling of the interdental papillae on
the anterior teeth. Pregnant women with peri-
odontal disease are known to be at risk for low
birth weight infant and premature birth.

Pregnancy Epulis

It is found in about 1% of pregnant women and
develops around the third month of pregnancy.
After delivery, the lesions spontaneously shrink
and fade away. Histopathologically, it often con-
sists of granulomatous or angiomatous tissues.
As in usual epulis, it is most frequently seen on
the interdental papillae of anterior teeth. The
lesions also bleed easily. Since pregnant women
are susceptible for periodontitis and dental plaque
aggravates the symptoms, plaque control such as
brushing instruction is very important for preg-
nant women. Surgical excision should be waited
until after childbirth.

Herpes Gestationis (Pemphigoid

Gestationis)

Edematous erythema with severe pruritus appears
on the abdomen, buttocks, and extremities, and
small bullae appear on the erythema, which often
occurs in the second and third trimester, or imme-
diately after delivery. Oral mucosal lesions are
rare and it is transient and disappears spontane-
ously. Anti-BP180 autoantibodies cause this
lesion.

1.7.6 Supine Hypotensive Syndrome
During dental treatment of pregnant women in
the third pregnancy trimester, cerebral anemia

may occur due to hypotension. When a pregnant
woman in this period is placed in the supine posi-
tion, the uterus presses on the inferior vena cava
and the venous return is obstructed, resulting in a
decrease in cardiac output and hypotension. It is
important to avoid the horizontal position for
dental treatment of pregnant women in the third
pregnancy trimester. Dental treatment should be
performed in the left side down position or in a
reclined position.
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1 Organ Transplantation
Akira Sasaki, Takeshi Takahara

1.1 Introduction

Organ transplantation is a medical procedure in
which organs are transferred from a donor to a
recipient to restore function to a patient whose
organ function has been severely impaired by seri-
ous illness or accident. Donors are classified into
two groups: cadavers and living organisms, and
cadavers can be brain dead or in cardiac arrest.
Most recipients are experiencing organ failure,
and their life expectancies are short or their daily
quality of life is significantly impaired. The devel-
opment and advancement of immunosuppressive
drugs have improved the outcome of organ trans-
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plantation. After transplantation, if patients take
immunosuppressive drugs and are careful about
rejection and infections, most of them can lead
almost the same daily lives as healthy people.

1.2 The History of Transplantation

Medicine

Liver transplantation and lung transplantation
were first performed in the United States in 1963,
and heart transplantation was first performed in
South Africain 1967. In Japan, Niigata University
performed a temporary kidney transplantation for
a patient with acute renal failure in 1956, the
University of Tokyo performed a living kidney
transplantation for a patient with chronic renal
failure in 1964, and Chiba University performed
its first liver transplantation in the same year.
Organ transplantation in Japan began at about the
same time as the rest of the world. In Japan, vari-
ous problems related to Wada heart transplanta-
tion at Sapporo Medical University in 1968
created a sense of distrust toward brain death and
organ transplantation, which may have contrib-
uted to the slow progress of transplantation in
Japan compared to Europe and the United States.
Since the Law Concerning Organ Transplantation
was enacted in 1997, and the Law Concerning
Organ Transplantation was revised in 2009, the
number of brain death organ donations has been
gradually increasing (Fig. 20.1) [1].
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Fig. 20.1 Number of organ donations (created based on [1])

1.3 Organ Donation

Organ donation is possible after brain death or
cardiac arrest. In 1997, the Law on Organ
Transplantation was enacted to recognize brain
death as human death and to allow organ trans-
plantation after brain death as long as the patient
expressed in writing the intention to donate
organs according to the determination of brain
death. The family must also agree to the
determination of brain death and organ donation.
The International Society for Transplantation
(IST) approved Japan’s revised Organ Transplant
Law in 2008 and the revised Organ Transplant
Law in 2010, which allows organ donation with
the consent of the family even if the patient’s will
to donate is unknown. The revised law also
includes a lowering of the age limit for organ
donation and a ban on organ donation from chil-
dren suspected of having been abused. The age
limit for organ donation is 50 years or younger
for the heart, 70 years or younger for the lungs,
70 years or younger for the kidneys, 60 years or
younger for the pancreas, and 60 years or younger
for the small intestine; there is no age limit for the
liver at this time. The following organs can be
donated after brain death: heart, lung, liver, kid-
ney, pancreas, small intestine, and eyeball. The
organs that can be donated after cardiac arrest are
the kidney, pancreas, and eyeball. In the case of
organ donation after brain death, the time allowed
for the resumption of blood flow after organ’s

removal from the donor is 4 h for the heart, 8 h
for the lungs, 12 h for the liver and small intes-
tine, and 24 h for the pancreas and kidneys.

1.4 Rejection

A transplanted organ is non-self to the recipient
and is recognized as an antigen by the major his-
tocompatibility complex (MHC). The recipient’s
immune cells attack the transplanted organ,
which results in rejection. Rejection can be
divided into three categories: hyperacute rejec-
tion, acute rejection, and chronic rejection.
Hyperacute rejection is thought to be caused by
humoral immunity, and thrombus formation
occurs within 24 h after transplantation, result-
ing in organ ischemia. It is thought to be related
to the recipient’s existing anti-human-leukocyte-
antigen (HLA) antibodies. Acute rejection often
occurs between 1 week and 3 months after trans-
plantation, and is mainly related to cellular
immunity. Cellular immunity is induced by anti-
gen presentation by MHC class II antigens of
donor-derived organs. Chronic rejection often
occurs after 3 months of transplantation is
thought to be mainly due to the effect of humoral
immunity, which has been recently reported to
be related to antibody-mediated rejection. It is
difficult to control with general immunosuppres-
sive drugs, and retransplantation may be
considered.
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1.5 GVHD

Graft-versus-host disease (GVHD) is a condition
in which donor-derived immune competent cells
regard the host as an antigen, often due to rejec-
tion of hematopoietic stem cells. It can be divided
into acute GVHD and chronic GVHD. In acute
GVHD, skin symptoms are often the first symp-
toms, and the main organs affected are the skin,
gastrointestinal tract, and liver. Steroids are
administered as a treatment. Chronic GVHD
refers to GVHD that develops after 100 days of
transplantation, and it is believed that more
organs are affected by chronic than acute GVHD.

1.6 Bone Marrow Transplantation
and Peripheral Blood Stem
Cell Transplantation

1.6.1 Bone Marrow Transplantation

Bone marrow transplantation is the transplanta-
tion of normal bone marrow cells from a donor
into a patient with leukemia or aplastic anemia by
intravenous infusion. When bone marrow trans-
plantation is performed, the donor and recipient
must match in terms of HLA, and if incompatible
bone marrow cells are transplanted, rejection and
GVHD may occur.

1.6.2 Peripheral Blood Stem Cell
Transplantation
Daily injections of granulocyte colony-

stimulating factor (G-CSF), which increases the
number of hematopoietic stem cells in the blood,
can be administered to donors to obtain enough
hematopoietic stem cells from the peripheral
blood for transplantation. Depending on the body
weight of the recipient, bone marrow transplants
require 600 to 1000 cc of infused bone marrow
fluid, whereas peripheral blood stem cell trans-
plants often require less than 200 cc. Peripheral
blood stem cell transplantation is associated with
a higher incidence of GVHD than bone marrow
transplantation because of the large number of
donor-derived lymphocytes in addition to hema-
topoietic stem cells. On the other hand, the effect
of graft versus leukemia (GVL) is also high, and
it is expected to reduce the recurrence rate.

1.7 Liver Transplantation

Liver transplantation is a newer medical treat-
ment developed by Starzl et al. in the United
States. After overcoming the hardships of its
early days, the results of liver transplantation
have dramatically progressed through improve-
ments in surgical techniques, organ preservation
methods, immunosuppressive drugs, and periop-
erative management. In the United States,
approximately 6000 deceased donor liver trans-
plantation are performed annually. In Japan, the
Deceased Donor Liver Transplantation Bill was
enacted in October 1997, making deceased donor
liver transplantation legally feasible, and the first
deceased donor liver transplantation in Japan was
performed at Shinshu University in February
1999.

On the other hand, in Japan, living donor liver
transplantation, in which a partial liver from a
healthy person is transplanted, was first per-
formed at Shimane University in November
1989, followed by Kyoto University and Shinshu
University. The cases of living donor liver trans-
plantation have been accumulated solemnly, and
the results are better than those of deceased donor
liver transplantation. The current indications for
liver transplantation are as follows.

1.7.1 Indications for Liver
Transplantation
1. Children

(a) Post necrotic liver cirrhosis: congenital
liver fibrosis and neonatal hepatitis.

(b) Cholestatic liver cirrhosis: biliary atresia,
Alagille syndrome, primary biliary cholangi-
tis, secondary biliary cirrhosis, progressive
familial bile stasis.

(c) Fulminant hepatitis: viral hepatitis, drug-
induced liver injury.

(d) Metabolic diseases: Wilson’s disease,
alpha,-antitrypsin deficiency, hemochroma-
tosis, hyperoxaluria, glycogenosis (types I
and V), Crigler-Najjar syndrome, Niemann-
Pick disease, protoporphyrinemia,
hypertyrosinemia.

(e) Malignant tumor: hepatoblastoma, hepato-
cellular carcinoma.
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(f) Benign tumor: hepatic lymphangioma.
(g) Others: hemophilia.

2. Adults

(a) Post necrotic liver cirrhosis: hepatitis B
cirrhosis, hepatitis C cirrhosis, alcoholic cir-
rhosis, autoimmune cirrhosis, cirrhosis of
unknown origin.

(b) Biliary cholangitis: primary biliary cholan-
gitis, primary sclerosing cholangitis (PSC).

(c) Fulminant hepatitis: viral hepatitis, drug-
induced liver injury.

(d) Metabolic diseases: Wilson’s disease,
alpha,-antitrypsin deficiency, hemochroma-

tosis, familial amyloid polyneuropathy,
citrullinemia.

(e) Malignant tumor: hepatocellular
carcinoma.

(f) Benign tumor: diffuse cavernous hemangi-
oma, multiple hepatic cysts, cavernous sinu-
soidal hemangioendothelioma.

(g) Other: Budd-Chiari syndrome.

1.7.2 Deceased Donor Liver
Transplantation

1. Donor surgery: In brain death donor surgery,
multiple organ harvesting teams proceed in
parallel. A midline incision from the upper
clavicle to the pubic symphysis is used to
remove the abdominal and the thoracic organs
(heart, lungs, etc.). A liver biopsy is performed
as necessary to confirm that there is no trauma
to the liver cirrhosis, or severe fatty liver. The
graft is removed by irrigating the abdominal
aorta and portal vein with ice-cold preserva-
tion fluid (UW solution is commonly used).
The graft is then immersed in UW solution
and transported ice-cold. The graft can usu-
ally be stored for 12 h.

2. Recipient surgery: Different transplantation
methods, such as whole liver, partial liver,
split liver transplantation, and auxiliary par-
tial orthotopic liver transplantation depend on
how the grafted liver is transplanted.
Depending on the recipient’s body size, either
whole or partial liver transplantation is

selected. To compensate for the recent short-
age of donors, a split liver transplantation can
save the lives of two recipients by dividing the
graft into two parts and using both parts as
grafts. In fulminant hepatitis, when the autol-
ogous liver is considered regenerable, half of
the autologous liver is left, and a partial liver
graft is transplanted only during the period
when the patient is out of acute liver failure.
Total hepatectomy of the recipient is per-
formed by the following procedures: hepato-
transplantation, hepatic portal dissection
(dissection of the hepatic artery, portal vein,
and common bile duct), and treatment of the
inferior vena cava (taping above and below the
liver). The transplantation is completed by
removing the recipient’s diseased liver and
reconstructing the hepatic artery and portal
vein as the inflow tracts of the grafted liver and
the inferior vena cava and the bile duct as the
outflow tracts. If the recipient’s inferior vena
cava is preserved, the inferior vena cava, portal
vein, hepatic artery, and bile duct of the graft
should be anastomosed in this order. When the
recipient’s inferior vena cava is resected, the
graft liver is anastomosed in the following
order: superior inferior vena cava, portal vein,
hepatic artery, inferior vena cava, and bile duct.

1.7.3 Living Partial Liver
Transplantation

1. Donor surgery: The most important factor in
donor surgery is safety. The donor is a per-
fectly healthy person who donates their organs
altruistically, and is not a patient. Therefore,
postoperative complications that interfere
with social life must be prevented.

In living donor partial liver transplantation,
the volume of the liver required by the recipi-
ent determines where the graft should be taken
from the donor. Based on the recipient’s body
surface area, a standard liver volume is calcu-
lated, and a graft with a volume of at least 40%
of the standard liver volume is used. Generally,
a lateral zone graft is used in children, and a
left or right lobe graft is used in adults.
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It is important to note that donor hepatec- 2. Recipient surgery: The process of recipient

tomy, standard normal hepatectomy, avoids
warm ischemia to the graft as much as possi-
ble to maintain sufficient graft viability; the
hepatic artery and portal vein are separated
after the liver dissection. Intraoperative chol-
angiography is performed to confirm the loca-
tion of the bile ducts, and the position of the
bile ducts is determined. After removal of the
graft, the graft is irrigated from the portal vein
on a back table with a perfusion fluid, such as
UW solution, at a temperature of 4 °C or
lower. If necessary, hepatic venoplasty of the
graft is performed.

hepatic vein

chocholedochosto

&\\\\\\

\

decompregsion stent tubes

SN

\

Fig. 20.2 Right lobe graft (bile duct-bile duct anastomosis)

surgery up to total hepatectomy includes hep-
atotransplantation, hilarization, and dissec-
tion of the short hepatic vein. In patients with
biliary atresia who have undergone Kasai’s
operation in the past, there is a high degree of
adhesion in the gastrointestinal tract, which
must be carefully dissected. After the graft is
removed, the hepatic vein and portal vein are
anastomosed to restore hepatic blood flow,
followed by the hepatic artery and bile duct.
The two types of biliary reconstruction are
bile duct—jejunal anastomosis and bile duct-
bile duct anastomosis (Fig. 20.2).

accessory hepatic vein

common bile duct
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1.8 Notes from Dentistry

Perspective
Tadahide Noguchi, Yoshiyuki Mori
1.8.1 Pre- and Posttransplant Oral
Status and Response
Hematopoietic stem cell transplantation is now
used in the treatment of leukemia and malignant
lymphoma, but its anticancer drug therapy and
systemic radiation therapy can damage the oral
mucosa and pose a risk of systemic complications.
Therefore, dental treatment and oral care before
transplantation should be actively performed.

Before Transplantation

Intraoral examination and dental treatment
before transplantation: Before treatment, check
for caries, periodontal disease, and other lesions
that may cause problems during treatment. It is
desirable to complete dental treatment at least 2
weeks before the pre-transplant procedure, but
first-aid should be performed so that the patient
can progress without problems until the trans-
plant treatment is completed.

If possible, extract the source of infection (e.g.,
severely periodontally diseased teeth with deep
pockets and pus discharge, periapical pathosis or
impacted wisdom teeth with a history of inflam-
mation,) because they may cause dental infection.
After extraction, the extraction sockets should be
covered with mucosa to prevent exposure of the
bone. Prophylactic antibiotics should be adminis-
tered before proceeding with tooth extraction.

In addition, thorough plaque control should be
performed to prevent stomatitis (aiming for a
plaque control record [PCR] of 20% or less), and
patients should learn self-care to maintain oral
cleanliness and prevent xerostomia (moisturizing
gel, mouth rinse, aznolene ointment, etc.) during
transplant treatment.

Treatment of Stomatitis After

Pretreatment (Chemotherapy, Total-Body
Irradiation) and During Transplantation
Therapy

Thorough oral hygiene and symptomatic treat-
ment are essential. Azulene rinses should be

used, and if the pain is severe, a rinsing solution
containing xylocaine should be used.

Oral Care After Transplantation

Treatment of graft-versus-host disease
(GVHD): There are two types of GVHD: acute
GVHD that occurs within 100 days of transplan-
tation and chronic GVHD that occurs later. Acute
GVHD presents with redness, erosion, and bleed-
ing of the oral mucosa and resembles radiation
stomatitis. In chronic GVHD, oral symptoms are
often present at the first sign of disease, and 80%
of patients have oral symptoms. Symptoms
include lichen planus-like oral mucosal lesions
and xerostomia due to salivary gland disorders
similar to Sjogren’s syndrome (Fig. 20.3). The
guidelines of the Japanese Society for
Hematopoietic Cell Transplantation state that
chronic GVHD should be diagnosed using the

Fig. 20.3 Chronic GVHD. Upper: a keratotic lesion
resembling oral lichen planus is seen on the mucous mem-
brane of the right cheek. Lower: White keratotic lesion on
tongue is observed
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Table 20.1 Clinical signs of chronic GVHD
Clinical signs of chronic GVHD

Organ Diagnostic signs  Characteristic signs

Oral Lichen planus-like Xerostomia, mucosal atrophy, mucosal cysts,
changes pseudomembranes, ulceration
Created based on [2]

diagnostic criteria proposed by the NIH consen-
sus development project [2] (Table 20.1).

Treatment includes topical steroids or local
injections of steroids, and intraoral PUVA (ultra-
violet) therapy. At the same time, treatment for
xerostomia should be continued.

We have occasionally encountered cases of
oral candidiasis caused by the use of steroids or
immunosuppressive drugs, and the symptoms
have worsened. There are two diagnostic meth-
ods for oral candidiasis: (1) isolation and identifi-
cation of Candida by culture; and (2) observation
of mycelium by microscopy. Because Candida is
an indigenous bacteria, it is not possible to diag-
nose oral candidiasis even if it is detected only by
culture tests, and it is necessary to detect Candida
mycelium in lesions for definitive diagnosis
(Fig. 20.4).

If steroid ointment is being applied, it should
be temporarily discontinued, and topical applica-
tion of antifungal agent (miconazole:
FLORIDGEL® for oral use) or itraconazole
(Itrizole® Oral Solution 1%) should be swal-
lowed after the medication has been distributed
throughout the mouth. Alternatively, rinse the
mouth with a polyene antifungal agent (ampho-
tericin B: Fungizone®). It is important to use the
medication for 1 to 2 weeks because mycelium
may remain even after symptoms improve [3].

Other
symptoms

Common signs
Periodontitis, stomatitis,
redness, pain

Fig.20.4 Microscopic image of Candida mycelium. The
presence of mycelium indicates that Candida is
pathogenic
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