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Incidence and characteristics of medical emergencies
related to dental treatment: a retrospective single-center
study
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Aim: Although uncommon, medical emergencies arise in general dental practice. Inadequate data on their severity and frequency
makes targeting medical education for general dental practitioners difficult. This also makes planning for unexpected events challeng-
ing for practitioners and makes collaborating with emergency physicians burdensome. We aimed to clarify the incidence and charac-
teristics of a dental outpatient department’s medical emergencies.

Methods: This single-center, retrospective, observational study was undertaken with patients who visited the dental outpatient
department of Okayama University Hospital during the 8-year period. The primary outcome of the study was to identify the incidence
and characteristics of medical emergencies in the dental outpatient department. Then we examined the timing of medical emergen-
cies, administered medications, and final disposition (home/admission).

Results: During the period, 1,146,929 patients were enrolled. Forty-two patients (0.0037%) were consulted as medical emergencies.
More than 60% of the incidents were vasovagal syncope, and dehydration and hypoglycemia were the second most prevalent at 9.5%.
The most common types of dental treatments were tooth extraction (45.2%), followed by general dental treatment (28.6%), and other
dental surgery such as implant placement (14.3%). Types of medical emergencies occurred equally before, during, and after dental
treatment. Antihypertensive agents, sedatives, or glucose were used. For patients with emergencies, 90.5% recovered during the day
and returned home, and 9.5% were hospitalized.

Conclusion: The incidence of medical emergencies was low in our dental outpatient department. Knowledge of basic management
principles, regular education for emergency care, and practicing first aid skills are mandatory for safe patient management.

Key words: Dental treatment, medical emergency, vasovagal syncope

INTRODUCTION

DENTAL ANXIETY, WHICH is the patient’s response
to the stress specific to the dental situation, remains a

challenge in managing oral health.1 In addition, dental treat-
ment is often accompanied by a temporary decline in

functions such as mastication, conversation, and swallowing
during treatment. These emotional stresses, as well as drug
interactions, medical therapy, and the patient’s general
health condition can result in medical emergencies among
all age groups during dental procedures. A previous paper
reported that 19% to 44% of dentists had a patient with a
medical emergency during any one year. Nearly 90% of
these emergencies were regarded as mild, but 8% were con-
sidered severe and life threatening;2 however, the overall
incidence of medical emergencies in outpatient dental
departments has not been well documented, in particular
regarding the recent dental clinical setting in Japan.

As adequate management of dental office emergencies is
the dentist’s obligation, and simultaneously, the emergency
physician’s collaboration is the mission in medical

Corresponding: Hiromichi Naito, MD, PhD, Department of

Emergency, Critical Care and Disaster Medicine, Okayama

University Graduate School of Medicine Dentistry and

Pharmaceutical Sciences, 2-5-1 Shikata, Kita-ku, Okayama 700-

0914, Japan. E-mail: naito-hiromichi@s.okayama-u.ac.jp.

Received 25 Feb, 2021; accepted 31 Mar, 2021

Funding information

No funding information provided.

© 2021 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of
Japanese Association for Acute Medicine

1 of 7

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License,
which permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and
no modifications or adaptations are made.

Acute Medicine & Surgery 2021;8:e651 doi: 10.1002/ams2.651

https://orcid.org/0000-0002-6569-7406
https://orcid.org/0000-0002-6569-7406
https://orcid.org/0000-0002-6569-7406
https://orcid.org/0000-0002-7308-1716
https://orcid.org/0000-0002-7308-1716
https://orcid.org/0000-0002-7308-1716
https://orcid.org/0000-0002-0199-9907
https://orcid.org/0000-0002-0199-9907
https://orcid.org/0000-0002-0199-9907
https://orcid.org/0000-0003-0768-0179
https://orcid.org/0000-0003-0768-0179
https://orcid.org/0000-0003-0768-0179
https://orcid.org/0000-0002-6818-2985
https://orcid.org/0000-0002-6818-2985
https://orcid.org/0000-0002-6818-2985
mailto:
http://creativecommons.org/licenses/by-nc-nd/4.0/


emergencies, it is very important to clarify the whole picture
of these incidents. Some general dentists do not have the
detailed knowledge needed to handle medical emergencies
and thus are not confident in diagnosing and treating emer-
gency incidents. Dentists should know the signs, symptoms,
diagnoses, and ways to collaborate with emergency physi-
cians to treat medical emergencies. A paucity of training and
inability to manage medical emergencies can result in
calamitous outcomes and even lawsuits.3,4

Therefore, our study’s aim was to clarify the incidence
and characteristics of a dental outpatient department’s medi-
cal emergencies and review the timing and other conditions
of medical emergencies encountered by dentists. Our results
could give a novel insight into emergencies in dental medi-
cine, regarding possible adverse events in the current dental
clinic.

METHODS

Study settings

THIS STUDY WAS approved by our Institutional
Review Board (2011-028) with waiver of informed

consent prior to data collection. This single-center, retro-
spective, observational study was undertaken using the elec-
tronic medical records of patients who visited the dental
outpatient department of Okayama University Hospital
(Okayama, Japan) during the 8-year period from April 1,
2012 to March 31, 2019. Okayama University Hospital is
one of the “Advanced Treatment Hospitals” approved by the
Minister of Health, Labor and Welfare in Japan with medical
and dental facilities (50 departments and 853 beds, of which
12 departments and 20 beds are dental). In 2019, the dental
department treated an average of 165,000 patients per year
with 150 dental units. At the dental outpatient department of
Okayama University Hospital, in the event of a sudden
change in a patient’s condition related to dental treatment,
the surrounding medical staff are called to gather for the
emergency, and simultaneously, the emergency call system
is used to convene emergency physicians and other medical
providers.

Selection of participants

The study included patients who required medical interven-
tion necessitating emergency medical call and establishment
of an i.v. line in the dental outpatient department. As estab-
lishing an i.v. line is our primary step when treating emer-
gency cases, we extracted data on patients for whom an i.v.
line was used from the electronic medical records. Each
extracted case was then thoroughly reviewed by the authors.

The following variables were extracted from the electronic
medical records for included medical emergency cases: epi-
demiological information such as age, sex, presence or
absence of underlying disease, type of medical emergency,
time of onset, type of dental treatment, and outcome. To elu-
cidate the timing of emergency calls for the outpatient
department visits, patients were divided into three groups
according to the time lines. The “before group” was defined
as patients who had calls that occurred from the time of the
scheduled dental treatment to start of treatment, the “during
group” were patients who had calls that occurred from the
beginning to the end of treatment, and the “after group”
were patients with calls that occurred from the end of treat-
ment to home/discharge.

Outcomes

The primary outcome of the study was to identify the inci-
dence and characteristics of medical emergencies in the den-
tal outpatient department in our hospital. Then we examined
times when medical emergencies occurred: before, during,
and after dental treatment. Additionally, the detailed occupa-
tions of the practitioners who treated emergencies, adminis-
tered medications, and the disposition (home/admission) of
the patients were examined.

Data analysis

Continuous variables were described using medians with
interquartile ranges. Categorical variables were described with
numbers and percentages. The Kruskal–Wallis test was used
to compare continuous variables of the three groups. Fisher’s
exact probability test was used to compare categorical vari-
ables. P < 0.05 was considered significant. The package SPSS
14.0 (SPSS, Chicago, IL, USA) and Excel (Microsoft, Red-
mond, WA, USA) were used for statistical analyses.

RESULTS

Study participants and their characteristics

DURING THE 8-year study period, 1,146,929 patients
visited the Okayama University Hospital dental outpa-

tient department. Overall, 42 patients (0.0037%) experi-
enced medical emergencies needing at least emergency call
and i.v. establishment. Detailed characteristics of the
patients with medical emergencies are summarized in
Table 1. Male patients were 40.4 (22–50) years old and
female patients were 55.5 (36.5–76.5) years old. The
male : female patient ratio was 1:1.1. Twenty-four patients
(57.1%) had underlying disease; hypertension was the most
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common (in six patients), followed by diabetes and heart
disease (in five patients). Types of medical emergencies
were vasovagal syncope in 26 cases (61.9%), cardiovascular
failure from dehydration in four cases (9.5%), hypoglycemia
in four cases (9.5%), seizure in three cases (7.1%), and
unexpected bleeding during dental procedure in three cases
(7.1%) (Table 2). Types of dental treatments were tooth
extraction in 19 cases (45.2%), general dental treatment such
as endodontic or prosthetic treatment in 12 cases (28.6%),
and other dental surgery such as implant placement or max-
illofacial trauma care in six cases (14.3%).

Timings of medical emergencies

Table 3 summarizes differences in the timing of medical
emergencies. There were 17 patients in the before group, 12
patients in the during group, and 13 patients in the after
group. Patients in the before group were older than those in
the after group (59 versus 26 years old; P = 0.030). There
were no significant differences in the male : female patient
ratio among the three groups. There were more patients with
underlying disease in the before group than in the after
group (88.2% versus 15.4%; P < 0.001). There were no sig-
nificant differences in the types of dental treatments among
the three groups. There were also no significant differences
in the types of medical emergencies among the three groups.

Detailed occupations of practitioners,
medications, and final disposition

The staff who treated medical emergencies were mainly oral
surgeons, emergency physicians, dental anesthesiologists,
and outpatient nurses, and 14 cases (33.3%) required emer-
gency department support (Table 1). Forty-one patients
(97.6%) received i.v. Ringer’s solution or maintenance fluid;
glucose or sedative agent such as benzodiazepines were
given to three patients each (7.1%). Regarding disposition,
38 patients (90.5%) recovered during the day and returned
home, and four patients (9.5%) were hospitalized and dis-
charged after confirming that they had recovered.

DISCUSSION

OUR RETROSPECTIVE single-center study showed
that only 42 of 1,146,929 patients (0.0037%) devel-

oped medical emergencies requiring an emergency call and
i.v. establishment during and after dental practice, indicating
that severe medical emergencies during dental treatment are
quite rare. Even though emergency events are extremely
uncommon in dental practice, life-threatening incidents can
occur. Previous worldwide studies reported that many
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dentists experience a medical emergency at least once every
year.5,6 Vasovagal syncope as the most common medical
emergency, encountered by 37.6–66.9% of dentists,
followed by hypoglycemia (5.6–37.1%), allergic reactions,
excluding anaphylactic shock (16.2–30.3%), hyperventila-
tion (5.2–27.8%), asthma (3.1–15.1%), hypertension
(2.2–15.1%), and cardiovascular diseases such as angina

(0.9–14.6%). In terms of serious medical emergencies, ana-
phylactic shock was encountered by 0.4–2.1% and cardiac
arrest by 0.2–6.1% of dentists, respectively.4,6–8 The fre-
quency and incidence of dental office medical emergencies
are challenging to describe because their estimation is based
on dentists’ retrospective surveys. However, overall, our
study’s results are likely to agree with those from previous
studies. Understanding data on the incidence and severity of
medical emergencies during dental practice could help gen-
eral dental practitioners prepare for adverse events.2,9

In the dental treatment circumstance, the patient’s
response to dental materials such as resins and latex, as well
as the invasiveness of the dental procedure, can heighten the
chance of emergencies. In addition, some patients might
have dental phobia, an anxiety considered a dispositional
factor towards the dental treatment. The incidence of dental
anxiety has remained stable during the past 50 years despite
improved treatment techniques to reduce pain and shorten
treatment time.10 Dental phobia and vasovagal reflex are
strongly linked.11

Table 2. Classification of medical emergencies in the dental

outpatient department

Medical emergency (n = 42)

Vasovagal syncope 26/42 (61.9)

Dehydration 4/42 (9.5)

Hypoglycemia 4/42 (9.5)

Seizure 3/42 (7.1)

Unexpected bleeding 3/42 (7.1)

Other 2/42 (4.8)

Table 3. Comparison of timing of medical emergencies in the dental outpatient department (n = 42)

All Timing of medical emergency† P-value

Before During After

n 42 17 12 13

Age, years

Median (IQR) 45.5 (26.8–69.8) 59 (44–83) 39 (34.8–54.3) 26 (21–46) 0.030

Gender (%)

Male 20 (47.6) 6 (35.3) 5 (41.7) 9 (69.2)

Female 22 (52.4) 11 (64.7) 7 (58.3) 4 (30.8) 0.197

Underlying disease (%)

+ 24 (57.1) 15 (88.2) 7 (58.3) 2 (15.4)

� 18 (42.9) 2 (11.8) 5 (41.7) 11 (84.6) <0.001
Dental treatment (%)

Extraction 19 (45.2) 4 (23.5) 7 (58.3) 8 (61.5) 0.072

General dental treatment 12 (28.6) 6 (35.3) 4 (33.3) 2 (15.4) 0.476

Other dental surgery 6 (14.3) 3 (17.6) 1 (8.3) 2 (15.4) 0.867

Under examination for tumor 3 (7.1) 2 (11.8) 0 (0.0) 1 (7.7) 0.769

Other 2 (4.8) 2 (11.8) 0 (0.0) 0 (0.0) 0.325

Medical emergency (%)

Vasovagal syncope 26 (61.9) 8 (47.1) 10 (83.3) 8 (61.5) 0.148

Hypoglycemia 4 (9.5) 3 (17.6) 1 (8.3) 0 (0.0) 0.284

Dehydration 4 (9.5) 1 (5.9) 0 (0.0) 3 (23.1) 0.165

Seizure 3 (7.1) 3 (17.6) 0 (0.0) 0 (0.0) 0.103

Unexpected bleeding 3 (7.1) 1 (5.9) 0 (0.0) 2 (15.4) 0.473

Other 2 (4.8) 1 (5.9) 1 (8.3) 0 (0.0) 0.743

IQR, interquartile range.
†Emergency call made: before, between the time of the scheduled dental treatment and the start of treatment; during, from the beginning

to the end of treatment; after, between the end of treatment and home/discharge.
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Most vasovagal syncope could be caused by direct
hypothalamic activation of the medullary cardiovascular
center, resulting in peripheral vasodilation, reduced brain
blood flow, decreased venous return, asystole, bradycardia,
hypotension, and fainting.12,13 Broadbent et al.8 reported
that syncope was caused by a feeling of anxiety about gen-
eral dental treatment (35.7%), a feeling of pain and fear of
local anesthesia (31.4%), a feeling of anxiety about oral
surgeries such as tooth extraction (18.6%), and the patient’s
direct observation of blood (5.7%).

Most vasovagal syncope does not require any pharmaco-
logical treatment. However, circulatory agents such as ephe-
drine, i.v. fluids, and atropine could be given as needed.14

Severe vasovagal syncope, associated with bradycardia
caused by direct sinus node depression by intense parasym-
pathetic tone, could be a possible lethal dysrhythmia in older
patients with reduced cardiac function or those with cardio-
vascular disease.13 The Trendelenburg position is not recom-
mended for treatment of vasovagal syncope, as it increases
regurgitation and airway problems, causes the brain to swell,
and increases breathing difficulty, as well as a risk of falling
from the dental chair.14–17 Some patients with hyperventila-
tion syndrome might develop post-hyperventilation apnea or
hypoxia with loss of consciousness and cyanosis, resulting
in serious complications.18,19 Unexpected bleeding causing
airway compromise is very rare but sporadically occurs.20

Blood pooling in the oral cavity and swelling of the mouth
floor and pharynx due to internal bleeding could result in an
airway emergency. Antithrombotic therapy, complicated
procedure, and surgical history could increase the risk of
bleeding.21 Two of three patients with unexpected bleeding
in this study were receiving antithrombotic therapy.

Although these events are rare, it is imperative for dentists
to stay updated on the latest information and sufficiently
practice the clinical skills needed to treat life-threatening
incidents in the dental office, to reduce adverse outcomes
from medical emergencies. The dentists’ most frequent justi-
fications for lack of preparation to deal with medical emer-
gencies were the lack of continuing education after
graduation (51%), lack of learning during undergraduate
education (19.1%), and disinterest (4.6%).6

Although we did not find any cases of cardiac arrest in
our outpatient dental department, some cases can be
reviewed in previous reports. Cardiac arrest rarely occurs
during general dental practice.5 One in 20 general dental
practitioners will have to administer cardiopulmonary resus-
citation at least once during their dental career (and even
more outside professional activities).9 Maintaining basic life
support is the dentist’s most important responsibility until
definitive treatment for a medical condition can be provided.
Although dental schools include practical emergency

medicine education globally, postgraduate training is gener-
ally voluntary. Dentists and dental office staff are encour-
aged to train repeatedly in emergency techniques, as a
coordinated and trained response from the entire team is nec-
essary when an emergency arises in the dental office.

This study has several limitations. First, since the study
was undertaken in a single center, at a large university dental
outpatient department; the results might not be generalizable
to other facilities, such as smaller dental outpatient clinics.
Our university hospital might include patients with more
severe illnesses and complications than those in dental clin-
ics. Second, we defined medical emergencies as cases need-
ing emergency call and i.v. establishment; smaller incidence
of less attention/interventions were missing from our analy-
sis. Finally, severe medical emergencies were extremely
rare; even our large analysis did not reveal the full prospect
of the most severe medical emergencies needing full inter-
vention.

CONCLUSION

THE INCIDENCE OF medical emergencies was extre-
mely low in our university hospital’s dental outpatient

department. Despite this low incidence, every dental team
member should know their role and collaborate with emer-
gency medical providers. Knowledge of basic management
principles, regular education for emergency care, and prac-
ticing first aid skills are mandatory for safe patient manage-
ment.
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