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Abstract
Background: To retrospectively analyze the rescue of medical emergencies and critical patients in the oral emer-
gency department in a hospital during the past 14 years; analyze the general condition of patients, their diagnosis, 
etiological factors, and outcomes of the disease, so as to improve the ability of oral medical staff to deal with 
emergencies; and optimize the emergency procedures and resource allocation in such departments.
Material and Methods: Data and related information of critical patient emergency rescue from the Emergency De-
partment of the Hospital of Stomatology, Peking University from January 2006 to December 2019, were analyzed.
Results: A total of 53 critical patients were rescued in the oral emergency department in the past 14 years, which 
is an average of four cases per year, with an incidence rate of 0.00506%. The main type of emergency included 
hemorrhagic shock and active hemorrhage, with the highest incidence being in the age group of 19-40 years old. 
Among these cases, 67.92% (36/53) developed emergency and critical diseases before visiting the oral emergency 
department and 41.51% (22/53) had systemic diseases. After rescue, a total of 48 patients (90.57%) had stable vital 
signs and 5 (9.43%) died.
Conclusions: Oral doctors and other medical staff should be able to rapidly identify medical emergencies in oral 
emergency departments and commence emergency treatment. The department should be equipped with relevant 
first-aid drugs and devices, and medical staff should be regularly trained in practical first-aid skills. Patients with 
oral and maxillofacial trauma, massive hemorrhage and systemic diseases should be evaluated and treated accord-
ing to their conditions and systemic organ function to prevent and reduce medical emergencies.
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Introduction
Oral diagnosis and treatment involve invasive proce-
dures and involve long treatment time. Patients with 
oral diseases are prone to be nervous and anxious, and 
their health deteriorates with age (1,2). In addition, 
medical emergencies may occur during diagnosis and 
treatment. Previous reports on medical emergencies in 
the stomatology department were mostly derived from 
foreign literature, where the incidence of medical emer-
gencies was 0.029% (3-5), and 19%-57% of stomatolo-
gists experienced at least one medical emergency in 
oral diagnosis and treatment in the past one year (4,6). 
However, such studies are mainly conducted retrospec-
tively through questionnaire survey, which may pro-
duce information biases, and the handling and outcome 
of medical emergencies in the stomatology department 
are not reported. In this paper, data were obtained from 
the critical patient rescue record reporting platform and 
electronic medical record database of the hospital. Cas-
es with medical emergencies in the Emergency Depart-
ment of the Hospital of Stomatology during the past 14 
years were also retrospectively analyzed, to summarize 
the characteristics of their occurrence and develop key 
points of treatment. The goal is to improve the ability 
of oral medical staff to cope with oral medical emer-
gencies, and optimize first-aid procedures and resource 
allocation in stomatology departments.

Material and Methods 
Data of all patients who were rescued in the Emergency 
Department of Peking University Hospital of Stomatol-
ogy from January 2006 to December 2019 were col-

lected from the critical patient rescue record report-
ing platform and electronic medical record database 
of the hospital, including patients’ general conditions 
(age, gender, and general condition), disease diagnosis, 
whether oral invasive procedures were performed and 
the types of procedures, types of medical emergencies, 
causes, and emergency handling and outcome.
A total of 53 critical patients were rescued in the emer-
gency department of the hospital during the past 14 
years, which is an average of four cases per year, with 
an incidence rate of 0.00506%. Among them, there 
were 34 males and 19 females, with a ratio of 1.79:1; 
the youngest patient was 8 years old and the oldest was 
86 years old, with a median age of 43; 92.5% (49/53) of 
patients were visiting the oral emergency department, 
5.7% (3/53) were family members of patients and wait-
ing patients, and 1.8% (1/53) were passers-by near the 
hospital.
Data were sorted out and analyzed using SPSS 19.0 
software.

Results
- Types of medical emergencies and age distribution
Among all the 53 critical patients who were rescued, the 
primary types of medical emergencies included hem-
orrhagic shock and active hemorrhage (Table 1), which 
were caused by maxillofacial traumatic hemorrhage 
(64.7%, 11/17), tooth extraction and postoperative hem-
orrhage (29.4%, 5/17), and mass rupture hemorrhage 
(1/17). There was no statistical difference in the inci-
dence of various medical emergencies (Kruskal Wallis 
test, χ2 = 12, P = 0.446).

Type
Age group

Total (%)
0-18 years old 19-40 years old 41-60 years old Over 60 years old

Hemorrhagic shock 2 10 5 17 (32.08%)
Traumatic active hemorrhagea 5 2 7 (13.21%)
Tumor active hemorrhageb 1 4 5 (9.43%)
Syncope 1 1 2 4 (7.55%)
Cardiorespiratory arrest 1 3 4 (7.55%)
Cardiovascular diseasec 1 1 2 4 (7.55%)
Dyspnea 1 2 1 4 (7.55%)
Epilepsy 1 1 2 (3.77%)
Hypoglycemia 1 1 2 (3.77%)
Hysteria 1 1 (1.89%)
Shock 1 1 (1.89%)
Adrenalin response 1 1 (1.89%)
Hypertensive crisis 1 1 (1.89%)
Total (%) 3(5.66%) 21(39.62%) 15(28.30%) 14(26.42%) 53 (100.00%)

a Oral and maxillofacial traumatic active hemorrhage; b Oral and maxillofacial tumor active hemorrhage in patients with advanced tumor; (The 
treatment process or the disease itself caused painful syncope); c Including cardiogenic shock, myocardial infarction, arrhythmia, and so on; 
(Acute respiratory obstruction caused dyspnea and irritability); (Others).

Table 1: Type and age distribution of medical emergencies in the emergency department of a specialized stomatological hospital.
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so on; patients with cardiorespiratory arrest and who 
died were suffering from severe systemic diseases.
- First-aid methods during medical emergencies
The vital signs and symptomatic treatment of oxygen 
uptake and fluid infusion were monitored for most of 
the patients. Local treatment included hemostasis at 
the position of hemorrhage, suturing, anti-hemorrhagic 
shock, and so on, and there was one case of emergency 
tracheotomy for airway obstruction and mechanical as-
sistance, and preliminary treatment of CPR early warn-
ing process was started (Table 3).
Immediately after the occurrence of medical emer-
gencies, specialists in the oral emergency department 
received and examined the patients and determined 
whether senior oral and maxillofacial surgeons, clini-
cal physicians, and anesthesiologists should be notified 
to assist in the rescue; the conditions of 45.28% (24/53) 
of patients could be controlled after treatment by spe-
cialists in the oral emergency department, and 54.72% 
(29/53) had to be rescued with the assistance of doctors 
from other departments.

Patients in the age group of 19-40 years old had the 
highest incidence of trauma. Hemorrhagic shock and 
traumatic active hemorrhage mainly occurred in young 
and middle-aged patients; oral and maxillofacial tumor 
active hemorrhage, syncope, cardiac arrest, cardiovas-
cular disease, and dyspnea were common among pa-
tients over 40 years old (Table 1).
- Relationship between medical emergencies and oral 
treatment
Among the 53 critical patients who were rescued, 67.9% de-
veloped emergency and critical conditions before visiting the 
oral emergency department, including shock, hemorrhage, 
and dyspnea; 15.2% suffered from an emergency after 
emergency treatment, including syncope, shock, adrenal-
in response, and so on; only a small number suffered from 
an emergency during oral emergency treatment, includ-
ing shock, syncope, and hypoglycemic reaction (Table 2).
- Systemic diseases of patients with medical emergencies
Among the 53 patients, 41.51% (22/53) were suffering 
from systemic diseases, including coronary heart dis-
ease, malignancy, diabetes mellitus, hypertension, and 

Reasons for rescue
Period of occurrence

Othersa Total
Before treatment During treatment After treatment

Hemorrhagic shock 13 3 1 17
Traumatic active hemorrhage 7 7
Tumor active hemorrhage 5 5
Dyspnea 3 1 4
Cardiovascular diseasec 2 1 1 4
Cardiorespiratory arrest 4 4
Syncope 1 1 2 4
Hypoglycemia 1 1 2
Epilepsy 1 1 2
Hypertensive crisis 1 1
Adrenalin response 1 1
Shock 1 1
Hysteria 1 1
Total
(%)

36
(67.92%)

5
(9.43%)

8
(15.10%)

4
(7.55%)

53
(100%)

a Non-oral emergency patients (including family members of patients, waiting outpatients, and passers-by).

Methods of rescue Quantity Percentage %

ECG monitoring 49 92.45%

Oxygen uptake 47 88.68%

Fluid infusion 38 71.70%

Local treatment 14 26.42%

Cardiopulmonary resuscitation 6 11.32%

Table 2: Relationship between emergency medical events and oral treatment in emergency department of stomatological hospital.

Table 3: The first aid method of the emergency department of stomatological hospital.
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- First-aid outcome of patients
Ten patients (18.87%) left the hospital on their own with 
stable conditions after rescue; 13 (24.53%) were admit-
ted to the oral and maxillofacial wards of the Hospital 
of Stomatology for further treatment; 25 (47.17%) were 
transferred to the general hospital for further treatment 
after their vital signs were stabilized; 5 (9.43%) died.

Discussion
Complications and some unpredictable special cases 
that occur during oral diagnosis and treatment, which 
endanger the life and health of patients, patients’ com-
panions, and medical staff, are referred to as oral medi-
cal emergencies. The oral emergency department main-
ly receives patients with oral and maxillofacial trauma, 
hemorrhage, infection, and acute pain (7), and common 
treatments include debridement and suturing, drainage, 
opening of pulp chamber, analgesia, and other measures 
under local anesthesia. However, there are still critical 
patients, and oral medical emergencies are common 
even in oral departments or clinics (2,8-11).
A total of 1.047 million patients were received in the 
Emergency Department of the Hospital of Stomatol-
ogy in the past 14 years, with an incidence rate of oral 
medical emergencies of 0.00506%, lower than that re-
ported abroad (3,12,13). In foreign literature, syncope 
is the most prevalent oral medical emergency (2,6,14), 
and accounts for over 50% of all medical emergencies 
in some reports; yet, in the medical emergencies in the 
Emergency Department of the Hospital of Stomatology, 
syncope accounted for only 7.55%, while hemorrhagic 
shock had a higher proportion. The reasons for the same 
are analyzed as follows:
First, the patients were from different sources: oral 
medical emergencies reported in foreign literature oc-
curred in stomatology clinics, while the patients in this 
study were from the oral emergency department, and 
many patients with maxillofacial trauma preferred to 
visit the oral emergency department.
Second, patients with syncope and hemorrhagic shock 
had similar symptoms in the early stage and were in-
distinguishable, and foreign literature mainly utilized 
questionnaires for oral practitioners and did not con-
sider medical records, which may lead to information 
biases.
Third, patients remained in the supine position during 
the diagnosis and treatment in the oral emergency de-
partment, which could maintain sufficient blood sup-
ply to the brain and avoid the occurrence of transient 
syncope, such as postural hypotension. For operations 
that may cause pain, such as opening of pulp chamber, 
abscess incision drainage, and curettage of teeth extrac-
tion socket, effective local anesthesia should be taken in 
advance for analgesia, and an empty stomach should be 
avoided before local anesthesia; patients’ systemic con-

ditions should be evaluated before invasive treatment; 
attention should be paid to patients’ response to oral 
treatment during operation, while soothing patients to 
reduce their tension and minimizing the adverse stimu-
lation to patients during operation, so as to reduce the 
incidence of medical emergencies.
In this study, the incidence of medical emergencies 
in the oral emergency department was the highest 
among the young and middle-aged patients, and were 
mainly caused by hemorrhagic shock and traumatic 
active hemorrhage. Oral and maxillofacial trauma oc-
curred frequently among young and middle-aged pa-
tients; symptoms such as craniocerebral injury, injury 
of vital organs, and massive hemorrhage caused by 
trauma may cause syncope, shock, and even the fail-
ure of vital organs before treatment; and fractures may 
cause glossocoma, leading to respiratory obstruction 
and other symptoms (3,15,16). Therefore, for patients 
with maxillofacial trauma, the cause of injury and the 
symptoms should be enquired in detail before treat-
ment. For patients who suffered blunt force trauma to 
the head and face, fell from a height or were injured in 
other situations, and developed headache, nausea and 
vomiting, transient loss of consciousness (TLOC), weak 
consciousness or other symptoms during and after the 
trauma, the brain and vital organs should be examined 
immediately after simple and effective local hemosta-
sis, and the respiratory tract examined for obstructions, 
to rule out potential traumatic craniocerebral injury 
and life-threatening conditions. Changes in vital signs 
should be closely monitored during the treatment of oral 
and maxillofacial trauma (5,16). In implementing first-
aid measures, relevant items, such as ECG monitors, 
oxygen uptake apparatuses, vacuum extractors, laryn-
goscopes, trachea cannulas, tracheotomy sets, simple 
respirators, and first-aid medicines, should be prepared 
(4,17). During rescue, venous channels should be quick-
ly established to clear foreign matters in the respiratory 
tract and keep the airway unobstructed (18).
In this study, 41.51% of the patients had systemic dis-
eases, and those with cardiorespiratory arrest and who 
died, suffered from severe systemic diseases. In cases 
related to respiratory, circulatory, and other systemic 
diseases, the number of middle-aged and elderly pa-
tients over 40 years old was three times as many as that 
in any other age group. Therefore, the systemic con-
ditions and past medical history of patients requiring 
local anesthesia and invasive treatment, especially the 
middle-aged and elderly patients, should be enquired in 
detail and evaluated comprehensively according to their 
conditions and systemic organ function, to avoid and re-
duce medical emergencies caused by systemic diseases 
triggered or aggravated by oral irritation (13,16).
In this study, 67.9% of the patients developed emer-
gency and critical conditions before visiting the oral 
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emergency department, such as shock, hemorrhage, 
dyspnea, cardiovascular disease, and even cardiorespi-
ratory arrest. Doctors in the stomatology department, 
especially in the oral emergency department, should be 
able to rapidly identify emergency and critical condi-
tions and start primary treatment (1,2,4), which is the 
key to minimizing the incidence and mortality rate. 
In addition to identifying and managing common oral 
medical emergencies, stomatology departments should 
also be provided with relevant first-aid medicine and 
equipment, and regular training in practical first-aid 
skills, including medium/advanced life support mea-
sures, should be provided to medical staff.
Cardiorespiratory arrest is a rare emergency reported in 
Chinese and foreign literature with respect to oral medi-
cal emergencies, however, it may lead to serious con-
sequences if it is not promptly and effectively treated. 
Therefore it is vital to include emergency training for 
cardiorespiratory arrest (3,6,19). In this study, there was 
one case of cardiorespiratory arrest in the oral emer-
gency department every three and a half years, and the 
proportion was higher than the results of questionnaire 
surveys conducted in foreign dental clinics, whereas, no 
such incident was reported in domestic outpatient sur-
veys. Cardiac arrest refers to the sudden stop of cardiac 
output caused by ventricular arrest due to various rea-
sons. Cardiopulmonary resuscitation (CPR) refers to a 
series of emergency measures, where artificial methods 
are used to establish and restore circulatory and respira-
tory functions, actively protect the brain, and complete-
ly restore its function in patients with cardiac and respi-
ratory arrest (16,20). Studies have shown that the longer 
the interval between cardiac arrest and CPR, the longer 
it is for return of spontaneous circulation (ROSC), and 
the clinical prognosis of patients receiving pre-hospital 
emergency treatment is poorer. Therefore in case of 
cardiovascular emergencies, especially cardiac arrest, 
CPR should be provided immediately after accurately 
determining the breathing, pulse, and consciousness 
state of the patient. ECG monitoring equipment should 
also be routinely made available in the oral emergency 
and stomatology departments. Doctors in the oral emer-
gency department should master the knowledge of in-
terpreting ECG results, and nursing staff should be able 
to connect the ECG monitor skillfully and correctly. 
Studies have shown that tooth extraction for patients 
with cardiovascular disease under ECG monitoring can 
significantly improve safety of the procedure, and thus 
stomatology departments should consider ECG moni-
toring in the oral treatment of patients with cardiovas-
cular disease (21).
In this study, most of the patients with medical emer-
gencies were monitored for vital signs and treated with 
oxygen uptake and fluid infusion, and more than half 
of the patients were rescued with the assistance of oral 

and maxillofacial surgeons, clinical physicians, and 
anesthesiologists; only 26.4% of the patients required 
local treatment, including hemostasis at the position of 
hemorrhage and suturing, and emergency tracheotomy. 
More than 70% of the patients had to be transferred to 
oral and maxillofacial wards or the general hospital for 
further treatment after their vital signs stabilized. In 
case of complex systemic diseases, oral doctors may not 
be able to resolve the emergency on their own, but they 
should be able to identify the oral medical emergencies, 
correctly evaluate patients’ physiological status, adopt 
monitoring of vital signs and basic life support in time, 
and start emergency and critical condition rescue pro-
cedures and consultations, to effectively mitigate the 
impact of the medical emergency. The General Dental 
Council, UK (19) has highlighted that it is the respon-
sibility of all dentists to undergo training to cope with 
possible medical emergencies in dental practice; den-
tal hygienists should attend a basic life support train-
ing course every two years to ensure that they can be 
proficient in CPR skills and learn about the latest CPR 
guidelines in time (3,6,19).

Conclusions
Despite the low incidence of medical oral emergencies, 
they may lead to serious consequences. In addition to 
professional diagnosis and treatment, stomatology hos-
pitals should consistently improve their emergency re-
sponse to clinical medical emergencies. Such incidents 
are frequent in oral emergency departments, but may 
also inevitably occur during daily outpatient consult-
ing. Medical staff should learn about the types of possi-
ble medical emergencies in the stomatology department 
and relevant emergency measures, participate regularly 
in first-aid drills, and be able to identify medical emer-
gencies and provide first-aid immediately in case of an 
emergency. Besides, stomatology related departments, 
general hospitals should establish a necessary green 
channel consultation mechanism in collaboration with 
the oral and maxillofacial surgical department, clinical 
internal medicine department, emergency department, 
ICU, and anesthesiology department, to coordinate and 
provide higher-level rescue measures and life support 
within the shortest time after the occurrence of medical 
emergencies. Finally, an awareness program should be 
implemented to train oral medical staff to identify trig-
gers and precursors to medical emergencies, to avoid 
the occurrence of unnecessary emergencies and miti-
gate the consequences.

References
1. Al-Iryani GM, Ali FM, Alnami NH, Almashhur SK, Adawi MA, 
Tairy AA. Knowledge and Preparedness of Dental Practitioners on 
Management of Medical Emergencies in Jazan Province. Open Ac-
cess Maced J Med Sci. 2018;6:402-405.
2. Smereka J, Aluchna M, Aluchna A, Puchalski M, Wroblewski P, 



e544

Med Oral Patol Oral Cir Bucal. 2023 Nov 1;28 (6):e539-44. Medical emergencies in oral emergency departments

Checinski I, Leskiewicz M, Szarpak L. Medical emergencies in den-
tal hygienists' practice. Medicine (Baltimore). 2019;98:e16613.
3. Johnson TM, Kurt-Gabel C. Compliance with and attitudes to-
wards the management of medical emergen-cies in general dental 
practice. Prim Dent J. 2014;3:41-5.
4. Haas DA. Management of medical emergencies in the dental of-
fice: conditions in each country, the extent of treatment by the den-
tist. Anesth Prog. 2006;53:20-4.
5. Anders PL, Comeau RL, Hatton M, Neiders ME. The nature and 
frequency of medical emergencies among patients in a dental school 
setting. J Dent Educ. 2010;74:392-6.
6. de Bedout T, Kramer K, Blanchard S, Hamada Y, Eckert GJ, Mau-
pome G, John V. Assessing the Medical Emergency Preparedness of 
Dental Faculty, Residents, and Practicing Periodontists: An Explor-
atory Study. J Dent Educ. 2018;82:492-500.
7. Chen HT, Ji AP. [Clinical analysis for systemic complications of 
patients in the dental emergency room]. Beijing Da Xue Xue Bao Yi 
Xue Ban. 2015;47:344-8.
8. Smereka J, Aluchna M, Aluchna A, Szarpak Ł. Preparedness and 
attitudes towards medical emergencies in the dental office among 
Polish dentists. Int Dent J. 2019;69:321-8.
9. Arsati F, Montalli VA, Flório FM, Ramacciato JC, da Cunha FL, 
Cecanho R, de Andrade ED, Motta RH. Brazilian dentists' attitudes 
about medical emergencies during dental treatment. J Dent Educ. 
2010;74:661-6. 
10. Marks LA, Van Parys C, Coppens M, Herregods L. Awareness of 
dental practitioners to cope with a med-ical emergency: a survey in 
Belgium. Int Dent J. 2013;63:312-6.
11. Alhamad M, Alnahwi T, Alshayeb H, Alzayer A, Aldawood O, 
Almarzouq A, Nazir MA. Medical emer-gencies encountered in den-
tal clinics: A study from the Eastern Province of Saudi Arabia. J 
Family Commu-nity Med. 2015;22:175-9.
12. Vaughan M, Park A, Sholapurkar A, Esterman A. Medical 
emergencies in dental practice - management requirements and in-
ternational practitioner proficiency. A scoping review. Aust Dent J. 
2018;63:455-66.
13. Zachar JJ, Reher P. Frequency and characteristics of medical 
emergencies in an Australian dental school: A retrospective study. J 
Dent Educ. 2022;86:574-80.
14. Greenwood M, Meechan JG. General medicine and surgery for 
dental practitioners: part 3. Management of specific medical emer-
gencies in dental practice. Br Dent J. 2014;217:21-6.
15. Greenwood M. Medical emergencies in the dental practice. Peri-
odontol 2000. 2008;46:27-41.
16. Vohra N, Paudyal V, Price MJ. Homelessness and the use of 
Emergency Department as a source of healthcare: a systematic re-

view. Int J Emerg Med. 2022;15:32.
17. Greenwood M. Medical emergencies in the dental practice. Peri-
odontol 2000. 2008;46:27-41.
18. Jevon P. Medical emergencies in the dental practice poster: re-
vised and updated. Br Dent J. 2020;229:97-104.
19. Manton JW, Kennedy KS, Lipps JA, Pfeil SA, Cornelius BW. 
Medical Emergency Management in the Dental Office (MEMDO): A 
Pilot Study Assessing a Simulation-Based Training Curriculum for 
Dentists. Anesth Prog. 2021;68:76-84. 
20. Jevon P. Updated posters to help manage medical emergencies in 
the dental practice. Br Dent J. 2015;219:227-9.
21. Haas DA. Preparing dental office staff members for emergencies: 
developing a basic action plan. J Am Dent Assoc. 2010;141:8S-13S.

Acknowledgements
We are particularly grateful to all the people who have given us help 
on our article.

Funding
No external funding received to conduct this study.

Conflict of interest
The authors declare that they have no conflict of interests.

Ethics
The study was conducted in accordance with the Declaration of 
Helsinki(as was revised in 2013). The study was approved by Ethics 
Committee of University School and Hospital of Stomatology and 
National Center of Stomatology and National Clinical Rescarch Cen-
ter for Oral Diseases and National Engincering Research Center of 
Oral Biomaterials and Digital Medical Devices and Beijing Key Lab-
oratory of Digital Stomatology and Research Center of Engineer-
ing and Technology for computerized Dentistry Ministry of Health 
and NMPA Key Laboralory for Dental Materials. Written informed 
consent was obtained from all participants (PKUSSIRB-202054051).

Authors contributions
Conception and design of the research: Wei Sun,Ai-Ping Ji
Acquisition of data:Xiao Shao
Analysis and interpretation of the data: Xiao Shao,Jie Bai
Statistical analysis: Xiao Shao,Jie Bai
Obtaining financing: None.
Writing of the manuscript: Xiao Shao
Critical revision of the manuscript for intellectual content: Wei 
Sun,Ai-Ping Ji
All authors contributed equally to this work.


