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abstract 
Background: The objective of this study was to analyze the type and frequency of medical emergency 
calls made at the Loma Linda University School of Dentistry (LLUSD) and to reinforce the guideline for the 
most frequent incident.

Methods: Emergency call data from the past 10 years at LLUSD were collected and categorized 
according to the type and frequency of medical emergencies. The most frequent emergency data was 
identified, and additional information was gathered using the patients’ electronic health records in the 
axiUm database.

Results: Emergency calls related to hypertension (HTN) were the most common emergency calls 
encountered at LLUSD and comprised 32.9% of the calls (95% confidence interval (CI): 29.1, 36.9). 
HTN-related calls peak at age groups 50 to 80 (P < 0.05). Seventy-seven percent of patients who had 
emergency calls had an existing HTN. Out of the total HTN incidences, 11% were transported to the 
emergency room (ER) (95% CI: 7.86, 12.2).

Conclusions: The most frequent medical emergency call at LLUSD was related to hypertension. A 
revised HTN guideline is recommended to guide dental providers to determine when to call emergency 
medical service (EMS) or when to consider a medical consultation with a patient’s physicians to minimize 
reports that do not require immediate management. Providers must also consider the patient’s individual 
health history, background and comorbidity. 
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e m e r g e n c y  i n c i d e n t s

Medical emergencies in a 
dental of!ce setting are 
not unexpected. As the 
human lifespan increases, 
so does the incidence of 

chronic disease.1,2 This in turn means that 
the likelihood of having a serious medical 
emergency in the dental environment 
also increases.3 While there is limited 
data available as to the frequency of 
medical emergencies in dental settings, 
survey data showed that 3 in 4 dentists 
report having some kind of medical 
emergency in their of!ce.4 Recent trends 
in the health care environment require 
that dental health professionals become 
more involved in the management of the 
general health of patients and address 
related emergencies when they arise.

Although the majority of the 
emergencies in a dental setting are not life 
threatening,5 the dental practitioner needs 
to be prepared for all types of emergencies. 
Proper training for medical emergencies is 
part of the dental school curriculum, but 
dentists and dental students often report 
that they feel underprepared to handle 
the emergencies in their practices.6 The 
Commission on Dental Accreditation 
(CODA) provides accreditation standards 
for dental education programs. CODA 
Standard 2-23 states that students “must 
be competent in providing oral health 
care within the scope of general dentistry, 
as de!ned by the school” including 
“dental emergencies,”7 which we de!ne to 
include medical emergencies. Despite the 
preparation and education on emergencies 
taught in dental school, dealing with 

medical emergencies often causes high  
anxiety among dental students and 
practicing dentists. In order to better 
educate students on ways to reduce 
potential risks and to improve the 
quality of care delivered, it is important 
that we identify the adverse events 
seen most commonly in the dental 
education setting. It is vital to improve 
the management process of medical 
emergencies, dental professionals’ 
awareness and education and reduction of 
the frequency of medical emergencies.8

Identifying ways to reduce dental-
setting emergencies and training 
dental students to look for prevention 
strategies is of high importance. A recent 
investigation found that 35% of dental 
patients who had an emergency in the 
dental of!ce had a history of systemic 
disease, with about a third of those 
patients having a history of cardiovascular 
disease.9 The ability to collect and 
interpret a thorough health history as 
well as to correlate the health history 
with potential medical emergencies are 
vital to the improvement of the level of 
preparedness of the dental team and the 
reduction of anxiety related to managing 
emergencies during dental treatment.

This 10-year retrospective study 
analyzes the past medical emergency in-
house calls at the Loma Linda University 
School of Dentistry (LLUSD). The 
objective of this study was to analyze the 
type and frequency of emergency call 
reports made in LLUSD and to reinforce 
the guideline for the most frequent 
incident to aid in decision-making of the 
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Practical implications: The proposed updated HTN treatment guideline will guide dentists or staff on 
whether to call EMS for immediate treatment or refer to a patient’s physician for HTN care.
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students, staff, faculty and other dental 
professionals. This study is unique in 
that the most common emergency call 
in a dental school setting is analyzed 
and the trend of the most common 
emergency is further investigated.

Methods and Materials
This retrospective study was reviewed 

and approved by the Loma Linda 
University Institutional Review Board 
(IRB #5210442). In order to manage 
medical emergencies at LLUSD, an 
immediate response protocol is in place 
for any medical emergencies that occur 
within the dental school building during 
regular business hours (FIGURE 1). All 
predoctoral and most postdoctoral dental 
clinics are located in this building. 
The emergency team responds to all 
emergencies called through an in-house 
emergency call number, 8333, whether 
the subject is a dental school patient, 
student, faculty member, staff or visitor. 
The response team includes a registered 
nurse and dentist anesthesiologist from 
the dental anesthesia department, a clinic 

supply staff member who is responsible 
for the emergency code cart (FIGURE 2), 
a dental maintenance staff member for 
crowd control and a staff member from 
the dental clinic manager’s of!ce. The 
latter is responsible for completion of 
the incident report of the emergency, 
using a medical emergency report and 
submitting an unusual occurrence report 
(UOR) form. These reports are compiled 
and stored in the dental clinic manager’s 
of!ce and are reviewed at the request of 
the clinical quality assurance committee. 
Recommendations for changes, updates 
or other process improvements will then 
be given to the appropriate stakeholders.

Medical emergency incident data from 
January 2012 to October 2021 in which 
an internal or in-house medical emergency 
call was dialed was collected from the 
medical emergency reports compiled from 
the LLUSD clinic manager’s of!ce. The 
data were analyzed after being summarized 
by type and frequency of medical 
emergency calls. The most frequent 
emergency data was identi!ed, and 
additional information was gathered using 

the patients’ electronic health record in 
the axiUm database. This information 
included the subject’s age, gender and 
history of hypertension. The information 
regarding the necessity of transportation 
to an ER of the hospital was obtained from 
the compiled report stored in the LLUSD 

FIGURE 1.  LLUSD in-house emergency call (8333) flow chart.

Medical emergency is 
identi!ed and x8333 
is called.

Emergency response 
team shows up at the 
speci!ed area.

Emergency response 
team evaluates the 
subject and scene.

I f  t ranspor ta t ion 
to hospi tal  ( ER ) 
is  NOT indica ted

911 or EMS is 
called. Basic 
medical assistance 
or treatment will 
be provided in the 
meantime. Upon 
EMS arrival, subject 
will be transported to 
hospital (ER).

I f  t ranspor ta t ion 
to hospi tal  ( ER ) 
is  indica ted

Incident report will 
be !lled out in the 
dental manager’s 
of!ce.

Basic medical assistance or 
treatment will be provided. 
It will be determined if the 
dental treatment will be 
continued or discontinued.

Emergency response team inc ludes an RN, dental 
anes thesiologis t ,  s taf f  f rom c l in ic  supply,  dental 
maintenance and c l in ic  manager ’s  of f ice

FIGURE 2.  LLUSD emergency code cart.
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calls (95% CI: 29.1, 36.9). The second 
most common type of medical emergency 
calls was dizziness, of which 83 incidents 
were recorded (95% CI: 11.4, 17.3). The 
frequency of falling was 56, syncope was 
52 and swallowing objects such as crowns, 
burs or instruments was 50. Anxiety 
followed with a frequency of 33, allergy 
was 24, low blood glucose was nine, low 
blood pressure was seven and seizure was 
four. The category of “other” includes 
nausea, chest pain, nosebleed, throat 
irritation, high blood sugar, shortness 
of breath, stroke symptoms, presyncope 
(a feeling that you may faint but you do 
not), stomach pain, wheezing, swelling 
of ankles, knee pain, cold and shaking, 
pain, weakness, unresponsive, extensive 

bleeding, palpitations, headache and 
uncategorized. FIGURE 4 breaks down 
HTN incidences by age group and 
gender. Age was categorized into seven 
categories ranging from 20 to 81 and 
older and divided into 10-year intervals. 
Each age group contains a male and 
female bar, and female data is indicated 
by light blue color while male data is 
indicated by dark blue. There was no 
difference between incidences by gender, 
but the data indicated higher incidences 
with increasing age (p < 0.05). The 
difference of frequency between the 
genders varies no more than four, and the 
overall data creates a bell curve leaning 
to the right. The bell curve peaks at 
age groups 50-80 and the overall data 

FIGURE 3 .  Types and frequencies of LLUSD in-house medical emergency calls (8333 calls).

clinic manager’s of!ce. Descriptive 
statistics including frequencies and 
proportions were used to characterize the 
cohort data; jamovi software was utilized 
for analysis, and 95% con!dence intervals 
(CI) are reported where appropriate.

Results
Overall, 586 in-house medical 

emergency calls were recorded during the 
duration of this study from January 2012 to 
October 2021. FIGURE 3 presents the types 
and frequency of emergency incidents in 
descending order. Emergency calls related 
to hypertension (HTN) were the most 
common emergency calls encountered at 
LLUSD. A total of 193 calls were made 
for HTN, which comprised 32.9% of the 
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developed at LLUSD in 2009 (TABLE 1) 
assert that any blood pressure (BP) over 
180/110 mmHg is a contraindication 
for any dental treatment. According to 
the American College of Cardiology 
and AHA, the 2017 guidelines for 
hypertensive crisis is 180/120 mmHg or 
greater.11 HTN crisis can be de!ned as 
a hypertensive emergency or urgency 
depending on the involvement of organ 
damage. Hypertensive emergency is a 
rapid increase in blood pressure that 
can result in end-organ damage.12 
Hypertensive urgency is characterized 
by an increase in blood pressure without 
showing signs or symptoms of acute 
organ damage and does not involve 
immediate risk; therefore, the treatment 
for hypertensive urgency can be done 
after the patient is dismissed within 24 
to 48 hours, and oral antihypertensive 
therapy or medication is usually 
suf!cient.13–16 Whelton et al. stated that 
these hypertensive urgency patients are 
not having a hypertensive emergency and 
therefore do not require immediate BP 
reduction in the emergency department.11 
However, recognizing or identifying 

hypertensive emergencies is very critical 
because end-organ damage can cause 
fatal medical situations12 that need 
hospital assistance.13 When organs are 
affected, immediate intervention in 
a hospital or intensive care setting is 
required to lower the blood pressure.12,14,17 

Associated symptoms can include chest 
pain, headache, vision changes, shortness 
of breath, nausea, vomiting, confusion, 
etc. With these symptoms present, a 
patient should be referred to EMS to be 
transported to a high level of care in order 
to prevent further organ damage or other 
adverse sequelae.12 Associated examples 
of organ damage include acute ischemic 
stroke, acute myocardial infarction, 
unstable angina pectoris, acute renal 
failure and dissecting aortic aneurysm.11

A systematic review done by 
Astarita et al. regarding hypertensive 
emergencies and urgencies in the 
emergency department showed that both 
hypertensive emergencies and urgencies 
are frequent reasons of emergency 
room visits, and hypertensive urgencies 
were signi!cantly more common than 
hypertensive emergencies.18 Hypertensive 

indicates higher incidences with age. 
FIGURE 5 represents the percent of 

calls made for patients who lacked or 
had prior diagnosis of HTN. Seventy-
seven percent of patients who had 
emergency calls made reported that 
they have existing HTN conditions.

FIGURE 6 describes the frequency of 
yearly HTN calls and those that were 
transported to the ER upon evaluation 
from the in-house medical team. HTN-
related emergency calls were made 
the most in 2013 and 2019; 31 and 30 
calls were made respectively. Out of 
the total HTN incidences from 2012 
to 2021, 11% were transported to the 
ER, which shows 95% con!dence 
intervals (95% CI: 7.86, 12.2).

Discussion
In this retrospective study, we gathered 

data on the types and frequency of medical 
emergencies at LLUSD over a 10-year 
period. The most common type of medical 
emergency call at LLUSD in the past 10 
years was high blood pressure-related calls 
comprising 32.9% of all calls. This !nding 
was signi!cant to focus on hypertension-
related emergency calls. The second most 
common calls were dizziness, having been 
observed in 14.2% of emergency calls. 
HTN-related calls were observed more 
than twice as frequently as dizziness.

In May 2020, according to the 
American Heart Association (AHA), 
nearly half of U.S. adults — an 
estimated 116 million — have high 
blood pressure.10 High blood pressure is 
de!ned as a systolic reading of 130 or 
higher or diastolic of 80 or higher. AHA 
news also stated that the percentage of 
people who have hypertension in the 
U.S. increases as they age,10 and this 
trend was also found in HTN-related 
calls at LLUSD (P < 0.05). More calls 
were made for the 50-80 age groups.

The HTN treatment guidelines 

Pr ior  diagnosis Undx+Unknown total 

Hyper tension total  10 years  
Prior diagnosis
Undx+Unknown total
% diagnosed

193
149
46
77.20207254

23%

77%

FIGURE 5.  HTN-related calls and existing HTN history. 
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FIGURE 6 .  Yearly frequency of hypertension calls and ER transported.
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TABLE 1

Current LLUSD Hypertension Treatment Guideline
Systolic BP Diastolic BP Medical risk factors present Recommendations

120–139 80–89 Yes or no (see examples in the caption 
below)

Routine dental care OK; discuss BP 
guidelines with patient

140–160 90–99 Yes/no Routine dental care OK; consider 
stress reduction protocol; recommend 
medical consult

161–179 100–109 No Routine dental care OK; consider 
stress reduction protocol; recommend 
medical consult

161–179 100–109 Yes Urgent dental care only; consider 
stress reduction protocol; medical 
consult required before further 
treatment

180–209 110–119 No No dental treatment without a medical 
consult; refer for prompt medical 
consult

180–209 110–119 Yes No dental treatment; refer for 
emergency medical treatment

> 209 > 109 Yes/no No dental treatment; refer for 
emergency medical treatment

Examples of medical risk factors: medical history of myocardial infarction, angina pectoris, high coronary artery disease risk, recurrent stroke history, diabetes, chronic renal disease, 
pregnancy, patient age factor, etc.
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students, faculty and staff to help make 
better decisions regarding emergency 
calls and disposition of patients with 
high blood pressure in a dental setting.

Hypertension is commonly seen 
in dental settings. One study done by 
Kellog and Gabetti showed that nearly 
one-third of the sample patients in their 
dental school clinic had high blood 
pressure and emphasized the importance 
of monitoring hypertensive patients 
and providing appropriate dental care.19 
Seventy-seven percent  of patients 
who had HTN-related emergency calls 
at LLUSD had a history of existing 
hypertension (FIGURE 5), and their 
HTN measurement at the time of their 
LLUSD dental appointment was high 
enough to make the calls. The prevalence 
study of hypertension at a dental school 
shows that HTN is often undiagnosed 
or uncontrolled;20 therefore, the role of 

dental professionals is vital in that dental 
clinicians can help patients receive more 
managed treatment for their hypertension 
by sending a medical consultation or 
referring patients to physicians. Twenty-
three percent of patients who had HTN-
related emergency calls at LLUSD did not 
report a history of diagnosed hypertension 
(FIGURE 5), and they may have bene!ted 
from referral to a medical provider 
to evaluate their high blood pressure 
and possibly diagnose hypertension.

When hypertension is noted, several 
factors must be considered. Several 
measurements of blood pressure need to be 
done to con!rm the !nding, and potential 
high blood pressure triggers should be 
looked into.13 Errors in measurement of 
blood pressure are common; therefore, 
appropriate patient preparation and use of 
accurate measurement technique are vital 
parts of proper blood pressure evaluation.11 

urgency was also the more common 
trend found in LLUSD. After analyzing 
the emergency call data at LLUSD, it 
was determined that the asymptomatic 
or nonemergent HTN calls were more 
prevalent than symptomatic calls. 
Among the HTN-related calls, 11% 
were transported to the emergency 
department, and these can be considered 
hypertensive emergencies (FIGURE 6). 
Many BP reading levels that prompted 
in-house medical emergency calls did not 
have to be considered a true emergency, 
as the patients could have been referred 
to a physician or urgent care facility 
with a medical consultation. In practice, 
this lack of distinction could result 
in an unnecessary call to EMS. Based 
on this study, additional education or 
proposed updated institutional guidelines 
(TABLE 2) regarding management of 
HTN patients would be bene!cial to 

TABLE 2

LLUSD Proposed Updated Hypertension Treatment Guideline With Recommended Additions
Systolic BP/Diastolic BP Medical risk factors present Recommendations

120-129/ and /<80 Yes/No
No contraindications to routine dental 
care. Discuss BP guidelines with patient.

130-160/ or /80-99 Yes/No
Minimal risk to routine dental care. Stress 
reduction protocol; recommend medical 
consult.

161-180/ or /100-120 No
Routine dental care with precautions. 
Stress reduction protocol, refer for 
medical consult.

161-180/ or /100-120 Yes
Urgent dental care only. Stress reduction 
protocol; medical consult required for 
further treatment.

>180/ and/or />120 Yes/No
No dental treatment without a medical 
consult. Refer for medical consult.

No dental treatment.

>209/ and/or />120
Refer immediately to patient’s primary 
care provider or urgent care.

If any symptoms of hypertensive crisis are present, call in-house medical emergency number (or call EMS if it is private practice 
setting).

HTN crisis signs or symptoms: Headache, altered mental status, blurred vision, numbness or weakness, pressure or tightness in the chest, chest discomfort or 
pain, difficulty breathing, diaphoresis, dizziness, nausea and vomiting, etc.

Risk factors or comorbidities: Medical history of myocardial infarction, angina pectoris, high coronary artery disease, recurrent stroke history, diabetes, 
chronic renal disease, patient age factor, seizure, anxiety, etc.
Pregnant patients: Any pregnant patient with a systolic blood pressure >160 or diastolic >110 should not receive routine care and should be referred to the 
patient’s prenatal care provider immediately.25
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Clinicians must consider if a patient 
has dental anxiety as a trigger because 
anxiety is associated with blood pressure 
elevation.21 The possibility of white coat 
hypertension also needs to be screened at 
dental of!ces. The prevalence is higher 
with older patients, and 1% to 5% of 
white coat hypertension may convert 
to sustained hypertension, which shows 
elevated blood pressure both in-of!ce and 
out-of-of!ce settings.11 Clinicians must 
check if the patient took their scheduled 
blood pressure medications as well.

Comorbidity is also signi!cantly 
important. Certain risk factors or 
comorbidities may limit the treatment 
guidelines and affect the decision-
making process.11 When a patient has 
other medical risk factors, a patient’s 
cardiovascular disease can result in a 
very serious emergency situation. One 
case report done by Thoms et al. showed 
the case of a patient with a history of 
hypertension, angina, end-stage renal 
disease and other conditions who had a 
cardiovascular collapse during a routine 
dental procedure.22 This life-threatening 
situation can happen in any dental clinic. 
This case study also suggested that the 
emergency response plan needs to be 
developed to minimize serious events 
during the dental procedure. According 
to the study by Southerland et al., risk 
factors for hypertension include age, 
obesity, family history, race, diabetes, 
dyslipidemia, tobacco use, stress, 
high-sodium diet and depression.23

Providing dental students with 
appropriate education regarding how 
to manage hypertension patients in a 
dental setting is crucial. First-year dental 
students at LLUSD are introduced to 
the HTN treatment guideline with a 
lecture. Second-year dental students 
learn HTN in depth in the pathology 
class and are further trained with case-
based scenarios regarding HTN patients. 

They are also tested on how to measure 
blood pressure accurately and on the 
management of HTN patients with 
different scenarios during objective 
structured clinical examination (OSCE). 
Third- and fourth-year students apply 
the knowledge to their actual patient 
care setting. The students may need 
additional calibrations or training updates 
to make sure they are up to date with 
the guideline, as repeating simulation or 
scenario-based training has been shown 
to be bene!cial. A study by Manton et al. 
showed the resident groups who received 

simulation-based medical emergency 
curriculum performed signi!cantly better 
than the residents in a control group.24

The signi!cance of this study is 
that it identi!ed the most common 
emergency calls in a dental school setting 
in the last 10 years with 95% con!dence 
interval, and the trend emphasized the 
importance of following HTN guidelines 
to make decisions on HTN patient 
management. Members of LLUSD 
and readers in other dental-profession 
settings will gain knowledge from this 
project for the trend of hypertensive 
crisis and when it is appropriate to 
call EMS during hypertensive crisis. 
The proposed updated LLUSD HTN 
treatment guideline, which includes HTN 
emergency symptoms and updated HTN 
measurement readings (TABLE 2), can be 

utilized in any dental school settings to 
educate students, faculty and staff and 
aid the decision of providing patients 
with dental treatment or disposition of 
patients with HTN when the patients 
do not present emergent symptoms. It 
will also be useful in private-practice 
settings as it will guide dentists or staff on 
whether to call EMS or refer to a patient’s 
physician for HTN treatment. Patients 
with nonemergent hypertension can be 
seen safely in the clinic12 when clinicians 
follow the HTN management guidelines.

The limitation of this study is that 
only HTN-related calls and trends were 
the focus of this project. Because nearly 
one-third of the total emergency calls 
were HTN related, this was considered 
signi!cant enough to investigate 
and make the project’s sole focus. 
However, addressing other common 
emergency calls (dizziness, falling, 
swallowing objects, etc.)  in more detail 
could be future research projects.

Conclusion
The most frequent medical emergency 

call at LLUSD was hypertension (HTN). 
A revised HTN treatment guideline is 
recommended to guide dental providers 
to determine when to call EMS or 
when to consider medical consultation 
of HTN patients. Providers must also 
consider the patient’s individual health 
history, background and comorbidity. Q
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