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ARTICLE INFO ABSTRACT
Article history: Devising an appropriate dental treatment plan for patients with pre-existing medical conditions is a de-
Received 21 August 2021 manding task. Dentists must consider the sometimes life threatening, interactions between ongoing

medical conditions and dental treatment. Stakes are particularly high for the elderly on prescription drugs
and other therapies for medical conditions while they seek dental care for advanced oral diseases. Given

that Japan is an ageing society, it is crucial to create avenues for medical and dental practitioners to share

Ié?; ‘(;vggfli;)logy patient information and collaborate.to,improve care This paper examined trends from demographic data to
Medically compromised dental patients suggest that there is an impending further rise in the number of medically compromised elderly seeking
Contraindicative drug administration dental treatment. For patient safety and improved public health, it is important that dental practitioners
Elderly patient safety evaluate the nature and ongoing treatment of pre-existing medical conditions amongst new patients and
Clinical practice guidelines account for their impact on dedicated and dental status. This paper supports the relevance of compre-
Medical and dental collaboration hensive clinical practice guidelines and the need to train dental practitioners to adopt a multidisciplinary

approach to dental care. In order to meet the future needs of an ageing population, the Japanese Society of
Dentistry for Medically Compromised Patients needs to take initiative and suggest mechanisms to exchange
patient information freely and encourage multidisciplinary dental practices.

© 2022 Published by Elsevier Ltd on behalf of The Japanese Association for Dental Science. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction
The total population of Japan as of October, 2019, was126.17
million. The population 65 years or older was 5 % of the population

in 1950, over 7 % in 1970 (so-called aging society) and over 14 % (so-
called aged society) in 1994. In 2019, the population aged 65 or over

E-mail address: katakura@tdc.ac.jp.

https://doi.org/10.1016/j.jdsr.2022.09.002

will be 35.89 million, accounting for 28.4 % of the total population
(aging rate). In addition, the "population aged 65-74 (so-called
early-stage elderly)" is 17.4 million, and the "population aged 75 or
over (so-called late-stage elderly)" is 18.49 million, and the number
of late-stage elderly tends to increase. (Fig. 1) [1] The prevalence of
these populations aged 65 or over is shown in Table 1. On the other
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hand, in terms of changes by age group of patients who received
dental treatment in Japan, the number of patients aged 65 or over
has increased since 1999. It was 40.9 % in 2014. [2] With these
changing demographics in Japan, it is notable that there are many
more patients having geriatric medical problems that dentists
should take into account affecting dental treatment they provide.
(Table 1).

1.1. Challenges in providing dental care to medically compromised
patients

The Japanese Society of Dentistry for Medically Compromised
Patients (JSDMCP) endeavors to conduct academic studies and
identify the changes in disease patterns associated with certain
demographic segments. The intention behind such studies is to find
ways to provide safe and appropriate dental care for dental patients
who need medical considerations by collaborating with other
medical professionals. These collaborations are essential to the
provision of quality dental care. Lockhart's “Dental Care of the
Medically Complex Patients,” published in the United States in 1985,
provides a framework for this endeavor [3]. With Lockhart as a guide
to some programs, one and two year postgraduate training courses
in oral medicine were inaugurated in graduate dental education in
North America. The purpose of oral medicine residencies are deepen
their knowledge and skill about the role of dentistry in the health
care system, develop working relationships with physicians and the
whole health care team in the collaborative management of patients
with complex diseases. Bui et al. described this field as the “man-
agement of medically compromised patients,” citing the following
diseases [4]. These are consistent with current concepts of dental
care for medically compromised patients in Japan: for example,
cardiac dysfunction, pulmonary dysfunction, hypertension, renal
dysfunction, hepatic dysfunction, hemorrhagic tendencies, epilepsy,
diabetes, thyroid diseases, corticosteroid use, immune dysfunction,
and HIV infection are key areas for necessary collaboration.

Parnell et al. pointed out the importance of dealing with medi-
cally compromised patients receiving dental treatment in 1986(5]. In
1991, study groups in Japan that were already involved in this field
were integrated to form the JSDMCP. The society has worked for the
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last 30 years to promote oral surgery, dental anesthesiology, hospital
dentistry, and general dentists. The society is also involved in
identifying the best strategies in the management of patients with
other medical problems who consult dentists, and to provide them
with safe dental care. In Japan, dental care for medically compro-
mised patients is seen as a field that attempts to understand general
pathophysiology and provide safe dental care in support of improved
overall patient outcomes.

There is a need for improved education and methods to provide
appropriate dental treatment to patients who require a compre-
hensive risk assessment of dental treatment. In this therapeutic
system, the dental practitioners work in collaboration with physi-
cians and other health care providers in an interprofessional team
[6]. Several textbooks have been published on how to evaluate and
medically manage dental treatment for medically compromised
patients to ensure safe dental treatment [7-9]. This is a very im-
portant field for the future development of dental care in a society as
old as Japan’s, where the basic unit of medical care emerging is the
comprehensive regional care system. Creating public awareness
about the existence of this field, promoting understanding of what it
involves and why it is necessary, and training specialists across do-
mains and over a wide area are important tasks for the future.

Herein are the initiatives that the JSDMCP should undertake to
achieve these goals.

1.2. Status and treatment of medically compromised patients who
consult dentists in Japan

Japan leads the world in its aging of the population. This means
that it is likely that even general dental clinics today frequently
provide dental therapies for medically compromised patients. Dental
care for medically compromised patients needs to involve collabor-
ating with primary care physicians by sharing medical records, direct
communication with the health care team, monitoring patients
during treatment, and reciprocal communication by the dental team
regarding oral health status and its impact on overall health status.

Considering the complexity of this treatment process, it may be
more time-consuming as compared for both the medical and dental
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Fig. 1. Japan's Population Composition Forecast for 2020 https://www.stat.go.jp/data/jinsui/2019np/index.html [1].
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Table 1
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Treatment rate by major disease (per 100,000 population) https://www.stat.go.jp/data/jinsui/2019np/index.html [2].

Male Female
65 orolder 65~69 70~74 75 or older 65 or older 65~69 70~74 75 orolder
Total 2,786 1,618 2,110 4,036 2,881 1,102 1,568 4,311
c Malignant neoplasms 395 282 385 483 203 146 182 240
.g (Cancers)
[ H.ypertensive heart 11 3 4 20 24 2 4 44
= diseases
+
‘a Heart di
§ (excluding hyp:ratensi\sleea:ee:rtdiseasesk 152 69 99 244 163 23 53 279
&=
Cerebrovascular diseases 298 190 277 621 424 100 162 714
Total 10,327 7,821 10,266 12,169 10,872 8,761 11,224 11,741
Malignantneoplasms | 487 345 486 590 245 247 263 236
(Cancers)
2 Hypertensive heart
= MY 1,373 1,014 1,324 1,661 1,682 1,093 1,462 2,062
3 diseases
o
[} Heart di
":',' (excluding hyp:ri:nsli\slza}f::rtdiseases) 384 226 323 535 280 122 183 399
o
Cerebrovascular diseases 266 147 223 378 215 87 144 308
Spondylopathy 975 549 963 1,290 961 585 1,030 1,114

Treatment rate by major disease (per 100,000 population)

https://www8.cao.go.jp/kourei/whitepaper/w-2017/html/zenbun/s1 2 3.html [2]

team. This can be facilitated through reciprocal access to the elec-
tronic dental and medical record.

In a report, around 30% of patients at dental clinics were medi-
cally compromised before 2005 [10]. Until 2014, the percentage of
medically compromised patients had increased to 40% at general
dental clinics and 61.5 % at university hospitals. With age, the like-
lihood of people suffering from multiple diseases also increases. It
has been reported that 45.2 % of people in their 50 s and 80% people
in their 70s and older are medically compromised [10]. Table 2
shows examples of relationships between medical problems and
dentistry that are commonly encountered in medically compro-
mised patients [11].

In 2018, the ]SDMCP’s Research and Planning Guideline Project
Committee surveyed 18 dentistry and dental/oral surgery depart-
ments in hospitals situated in Nagano Prefecture [11]. Most of the
new patients were referred by other hospital departments or dental
clinics. Of these new patients, 42.2 % (a total of 1001 patients) suf-
fered from diseases that would pose medical issues during dental
treatment. When these patients were segregated age-wise, this
percentage increased to 54.3% for patients aged 60-69 years, 70.4 %
for patients aged 70-79 years, and 91.0 % for those aged 80 years and
above. The most common underlying disease was cardiovascular
disease (52.6 %), followed by gastrointestinal and endocrine diseases
(35.0 %). Complications occurred in sixteen of these patients after
dental therapy. Complications involved the digestive system in five
cases, endocrine system in five cases, circulatory system in three
cases, and metabolic system in three cases. (Figs. 2,3)[11]. As the
aging of patients undergoing dental care progresses, the proportion
of medically compromised patients increases. Of these, screening for
cardiovascular disease is particularly important [12].

In 2018, the committee surveyed 2050 members of J[SDMCP and
others involved in hospital dentistry and oral surgery regarding
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dental care for patients with implanted alloplastic materials and
devices. The data revealed that 91.9 % of dentists had experienced
encountering patients with such devices during dental care. These
devices included pacemakers in 50 % of cases and alloplastic vascular
devices in 24 % cases, followed by implantable defibrillators 20 %,
artificial valves 3 %, and stents 2 % (Fig. 4) [13]. The respondents dealt
with these situations by not using electrocauterization devices,
using prophylactic antimicrobials, and minimizing bacteremia with,
for example, ultrasonic scalers, or root canal meters. Complications
associated with dental therapies included bleeding, device infec-
tions, bacterial endocarditis, and injury associated with electro-
cauterization. While 63 % of the dentists surveyed were aware of and
dealt with issues involving implanted devices during dental therapy,
only 30 % reported that they had shared this medical information
with dental or medical departments.

According to a survey by the Japanese Ministry of Internal Affairs
and Communications Statistics Bureau, it is reported that, by 2040,
people aged 65 or over will account for 50 % of the total population
[14]. The report also indicates that there will be a substantial in-
crease in the proportion of individuals aged 85 years and older.
Further, according to the Comprehensive Survey of Living Conditions
from 2016 conducted by the Ministry of Health, Labor and Welfare,
there is a sharp rise in the demand for dental care, particularly
among people aged 70 years and above. The proportion of con-
sultations at medical institutions for “diseases involving the teeth”
was preceded only by widespread systemic diseases such as hy-
pertension and diabetes [15]. Considering these statistics, it is rea-
sonable to expect that, by 2040, dental departments will be
managingan increased number of patients, especially elderly pa-
tients with pre-existing medical problems that require monitoring
and management while providing dental treatment.
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Table 2
Relationships between medical problems and dentistry Yamada et al.[11]

reorganization.
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The JSDMCP holds educational workshops to create awareness
and increase knowledge the issue. These workshops can also be at-
tended by non-members; however, attendees are limited to about
200 people. Going forward, to provide the public with safe and high-
quality dental care, minimum requirement programs in under-
graduate and continuing dental education should be promulgated. It
is important to help dental practitioners develop the knowledge and
skills needed to manage medically compromised patients. This cur-
riculum must also be incorporated into a specialty system for dental
care for elderly patients and those receiving long-term care.
Encouraging medical-dental cooperation in the community will re-
quire promoting projects to build community medical systems that
involve public health policy,governmental health education over-
sight, medical associations, and dental associations. This will facil-
itate the sharing of information between dentists and other medical
professionals in order to comprehensively manage medically com-
promised patients.

1.3. Taking into account the oral medications consumed by medically
compromised and elderly patients before dental treatment

With an increasing number of elderly people receiving dental
care, the occurrence of adverse events among those taking multiple
medications, known as polypharmacy, is also an important issue
[16,17]. In addition to drugs that can directly impact dental thera-
pies, such as antithrombotic agents and bone resorption inhibitors,
many drugs cause side effects in the oral mucosa and oral environ-
ment (Table 3). [7,18]. Problems related to polypharmacy and their
interaction with oral health issues can be life-threatening, especially
in the elderly. These include drug-related adverse events, poor
medication adherence, reduced renal function, under nutrition, and
drug interactions. For example, inability to eat after dental surgery
can be associated with important changes in glycemic control or
absorption of medications. In addition to the steps described above
for addressing the diseases during dental care for medically com-
promised patients, practitioners must consider these problems. Yuki
et al. reported a survey of oral medications taken by new patients in
the JSDMCP [19]. Out of 301 patients, 59.1 % were taking one or more
oral medications, the highest being 14 drugs by a single patient. Of
the 163 patients aged 65 years and above, 84.6 % were taking oral
medications. On an average, those aged 70 years and above, were
consuming five drugs. Considering the types of these drugs, 35.5 %
were antihypertensive agents, 21.9 % were drugs for peptic ulcers,
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21.2 % drugs were neuropsychiatric agents, 17.6 % were antipyretic
anti-inflammatory analgesics, and 16.2 % drugs were to treat hy-
perlipidemia.

It is important to devise comprehensive and collaborative dental
treatment options, especially for the elderly, considering that 80 % of
people aged 65 and above are taking some kind of systemic medi-
cation. The number and types of drugs increase in patients over 70
years old. The ongoing medical treatments of new patients need to
be understood in detail, and this information should influence how
their pathophysiology is understood. Therefore, it is imperative to
check medication handbooks that the patient has at the time of
dental treatment to provide safe treatment. The medical team also
should be aware of the impact oral surgical and other dental pro-
cedures can have on systemic pharmacy.

The concomitant use of epinephrine is often contraindicated or
cautioned against when a patient is on neuropsychiatric drugs
especially tricyclic antidepressants. In addition, some drugs may
cause side effects involving oral functions, such as swallowing dis-
orders. Approximately 700 drug varieties, including diuretics, anti-
histamines, and neuropsychiatric agents, have dry mouth as a side
effect. Therefore, in patients with impaired oral functions, such as
mastication and swallowing issues, the relationship with their oral
medications needs to be considered in medical examinations to
devise an appropriate dental plan.

Additionally, when a new dental prescription is provided to a
patient who is already taking oral medications, the occurrence of any
possible interactions deserves attention. In particular, many anti-
bacterial agents and analgesics that are commonly indicated in
dentistry can increase the anticoagulant effect of Warfarin® beyond
its optimal therapeutic range to cause organ bleeding. The effects of
antibacterial agents on enterobacteria can suppress the production
of vitamin K, which can enhance the anticoagulant effect of
Warfarin®. This can be exacerbated by a consumption of clotting
factors is oral surgery such as extractions occur. Thus, the Warfarin®
dose must be adjusted based on a careful monitoring of clotting
functions. Epinephrine, which is used in local anesthetics, is a B
agonist that can cause blood pressure to rise when used with the
antihypertensive B-blocker propranolol (Inderal®) [20]. It is im-
portant to check the package inserts of drugs that are frequently
used in dentistry, such as antibacterial agents, anti-inflammatory
drugs, and local anesthetics, for their interactions and to pay at-
tention to this on a regular basis.
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Fig. 2. Number of new and medically compromised dental patients by age group Yamada S, Kurita H, Tanaka A, Miyata M, Morimoto Y, Yamaguchi A, et al. [11].
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1.4. Purpose and relevance of clinical practice guidelines such as the
“Guidelines for tooth extraction in patients on antithrombotic therapy”

Clinical practice guidelines are evidence-based, systematic
documents intended to assist clinicians and patients in making ap-
propriate decisions about specific clinical situations. Little et al. re-
commend local hemostasis to treat bleeding in dental treatment in
patients receiving antithrombotic therapy [21]. In 2010, the JSDMCP,
in collaboration with the Japanese Society of Oral and Maxillofacial
Surgeons and the Japanese Society of Gerodontology, created the
“Evidence-based guidelines for tooth extraction in patients on an-
tithrombotic therapy.” These guidelines were revised in 2015 in
consideration of changes to antithrombotic therapy and then again
in 2020 [22,23]. The latest edition includes the following compre-
hensive question: “Should patients on antithrombotic agents stop
taking them for tooth extraction or continue to take them?” and
“Does the decision to suspend administration depend on the post-
operative hemostatic treatment?” For this study, it was first con-
sidered a clinical question and it was attempted to be solved through
a systematic review [24,25]. However, these clinical investigations
were found to be extremely limited. The basic response follows the
2010 and 2015 editions in recommending patients to continue taking
an antithrombotic during tooth extraction with appropriate hemo-
static treatment. There have been many clinical reports based on
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Table 3
Dental problems with medication Yamada et al.[11] reorganization.
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these guidelines. Kondo et al. created a checklist to evaluate whether
tooth extraction is feasible in patients taking an antithrombotic and
reported its status [26]. Amemiya et al. reported that the rate of
secondary hemorrhage was higher in patients taking both anti-
platelet agents and anticoagulants and was lower with direct oral
anticoagulants (DOACs) [27]. These guidelines are widely used, and
many institutions have reported that tooth extraction can be carried
out safely while patients continue taking antithrombotics, if prop-
erly managed [28-30]. As the Japanese society becomes older, the
number of patients taking antithrombotics will increase, along with
the number of patients receiving dental care. The types of antith-
rombotic agents and their use also change over time. Tooth extrac-
tion is a common procedure in dentistry, and the impact of
unwanted hemorrhage can be devastating. Thus continued clinical
research needs to be performed and incorporated into clinical
guidelines in this regard. The current revised guidelines provide an
explanation for antithrombotic therapy and its impact vis a vis
dental care. Practitioners need to share the content of treatments
with primary care physicians based on an understanding of this
topic and to continue to encourage appropriate responses in den-
tistry.

1.5. A multidisciplinary approach to dental therapy for medically
compromised patients in collaboration with hospital dentistry

The ability to carry out a procedure in a general dental clinic is
influenced by the patient’s condition and the equipment available at
the clinic. High-risk patients, who required difficult procedures and
advanced systemic management, should be referred to dental clinics
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with inpatient beds or secondary care hospital. Thus, the need for
such care is expected to increase. The dentistry unit that will provide
this care is situated in the environment of a general hospital, where
multidisciplinary approaches can be adapted to the needs of pa-
tients. Specifically, systemic diseases that pose risks during dental
treatment can be controlled by appropriate medical specialists, and
dental care can be provided with inpatient management, including
laboratory tests and imaging examinations such as CT and MRI,
monitoring of vital signs, and intravenous sedation and general an-
esthesia. In 2020, the priority goal of the Japan Dental Association
was to assign dentists to regional core hospitals, in order to sustain
the oral health care management of regional medical care system. It
is important to build systems for medical cooperation between
hospitals and clinics in a community to provide focused and efficient
inpatient dental treatment for high-risk patients, such as elderly
people who require long-term care and people with disabilities [31].
In the future, it will be necessary to develop an education system for
dentists to learn the knowledge and skills for medical and long-term
care other than dentistry, in order to communicate with various
occupations related to them. At the same time, more hospital dental
departments are needed to support the need for dental care in an
interprofessional environment. The dental care described in this
paper provides a template for future safe dental services for medi-
cally compromised patients. In a society where the number of el-
derly people continues to increase, expertize in medically
compromised patients is an essential component of dental practice.
Goal achievement will be achieved only thorough training both be-
fore and after graduation to create professionals who can take on
these roles.
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2. Conclusion

Japan’s rapidly aging society needs dental care suited for medi-
cally compromised and other high-risk patients, which can also be
provided to home bound or institutionalized patients. In addition, as
the respective positions of systemic and oral health management
have become clearer, society’s need for dentistry has increased.
Further development of dentistry for medically compromised pa-
tients, as discussed here, will create useful tools for bringing den-
tistry and medicine closer together. Our purpose will be achieved
through the training in dentistry for medically compromised pa-
tients in dental schools, clinical training, and continuing education,
as well as the expansion of hospital dentistry.
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