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Introduction

=, Mehdi Nazeri4, Hasan

Abstract

Background and Aim: Dental treatments may have adverse effects
on patients with a previous history of coronary heart disease and
lead to cardiac complications. Different biomarkers have been
investigated to assess the relationship between dental treatments
and cardiovascular complications. The present study was conducted
to evaluate the troponin changes before and after dental surgery in
patients with a history of ischemic heart disease.

Materials and Methods: This cross-sectional study was conducted
on 25 patients referred for dental surgery with a history of ischemic
heart disease. The patients' demographic information including their
age and gender was collected, and serum levels of troponin were
measured before surgery and at 4 hours after surgery, and the
results were compared. The study data were entered into SPSS
version 23 and analyzed by the Student t-test and McNemar test.
Results: In the present study, 25 patients including 11 males and
14 females with a mean age of 44.78 years were evaluated. The
mean level of troponin was 8.01+5.94 before surgery and 6.16+4.84
after surgery. Statistically, no significant difference was found
between troponin levels before and after surgery in patients
(P=0.274).

Conclusion: based on the results of the present study, no
significant change was noted in troponin levels of patients with a
previous history of ischemic heart disease at 4 hours after dental
surgery.
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arrhythmia, and heart failure. Cardiac ischemia

Cardiovascular disease is the leading cause of
death worldwide.[1] Atherosclerosis is the
leading cause of coronary heart disease.[2]
Even minor myocardial damage caused by
treatments
ischemia and cause angina pectoris, cardiac

can exacerbate  myocardial

can increase the blood troponin levels.[3-6]
The importance of this issue is so high that
even death due to cardiac ischemia has been
reported in patients
procedures.[7] An epidemiological study also
reported an

undergoing dental

association between dental
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procedures and an increased risk of
cardiovascular events, although that study did
not report the main mechanism of this
association, and studies on finding the roots of
this association are in the early stages.[8] Also,
dental surgery can cause acute pain, stress, and
anxiety. The human body responds to stress by
releasing catecholamines from the adrenal
glands, which increase the heart rate and the
heart's demand for oxygen,
dangerous in patients with hypertension and
ischemic heart disease.[9] In a study
conducted by Mesgarzadeh et al, (10) 3.9% of
dental patients had ischemic heart disease.
Cardiac troponin is a cardiac biomarker that is
released into the bloodstream by the cardia
muscle cells when a cardiac muscle cell is
damaged and it is used to assess myocardial
damage. The specificity of serum troponin for
detection of myocardial ischemic damage is
90%.[11-13]

Temporary increase in cardiac troponin levels
following dental surgery may be due to a
temporary increase in the permeability of the
cardiac muscle cells, similar to what occurs in
ischemia or following heavy exercise, or due to
breakdown of the myocyte membrane after
myocardial ischemia in heart attack.[14-16]
Temporary increase in troponin levels occurs
sharply and returns to normal levels after 72
hours; whereas, in the case of cellular necrosis,
this increase will be very high and lasts for 4 to
7 days.[17-21] The results of a study conducted
by Devereaux et al.[20] showed that an
increase in troponin level above 5 ng/mL was
associated with an increased risk of mortality
one month after surgery. The risk of serious
heart problems in patients with a history of
ischemic heart disease in minor oral surgical
procedures is less than 1%.[13,21] In a study
conducted by Habbab et al,[19] serum levels of
troponin T were evaluated 24 hours after
dental procedures
observed in troponin levels in both groups of
patients with a history of coronary artery

and can be

and an increase was

disease and those with no such a history. Given
the importance of dental surgery in patients
with ischemic heart disease, and as previous
studies have not evaluated early changes in
troponin surgery, the
present study was conducted to evaluate the
changes in troponin levels 4 hours after dental
surgery.

levels after dental

Materials and Methods

After approving the research project by
the Research Deputy of the School of
Dentistry, Isfahan University of Medical
Sciences and obtaining the ethical approval
(IRMULRESEARCH.REC.1398.560), 25
patients who met the inclusion criteria were
selected, briefed about the study, and written
informed consent was obtained from them.
This cross-sectional (descriptive-analytical)
study was conducted on 25 patients referred to
the dental treatment center of the School of
Dentistry of Isfahan University of Medical
Sciences in 2019 who had a previous history of
ischemic heart disease including stable angina,
history of coronary artery surgery, and history
of coronary artery stent placement, and were
candidates for dental surgery. The patients
were enrolled by convenience sampling until
the sample size was reached. The inclusion
criteria were age over 40 years, history of
ischemic heart disease including stable angina,
history of coronary artery surgery, and history
of coronary artery stent placement, being a
candidate for dental surgical procedures such
as surgical extraction of impacted teeth or
those fractured at the bone level, willingness
for participation in the study, and consenting to
blood sampling before and after the dental
surgical procedure to assess their troponin
level. If it was not possible to obtain a blood
sample 4 hours after the procedure, the patient
would be excluded from the study or the
surgical procedure would be rescheduled. In
case of any emergency that would necessitate
stopping the procedure, the surgery would be

code
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stopped but a blood sample would be obtained
from the patient. Demographic information of
all patients including their age, gender, and
type of cardiovascular disease was recorded in
a checklist. After obtaining the
mentioned information and before the onset of
surgical procedure, the patients’ vital signs
were measured and recorded. In case of
systolic blood pressure above 140 mmHg and
diastolic blood pressure above 85 mmHg,
having chest pain, shortness of breath, or
cardiac arrhythmia, the patient would be
excluded from the study. Then, blood sampling
was performed to assess the serum troponin T
levels. Next, the patients underwent dental
surgery. Local anesthesia was induced by
injection of two cartridges of lidocaine
plus 1:100,000 epinephrine (Darou Pakhsh,
Tehran, Iran), and if further local anesthetic
injection was needed, Prilocaine (Darou
Pakhsh, Tehran, Iran) would be used. Also, all
surgical procedures were performed by one
surgeon. Finally, after completion of dental
procedure, blood samples were taken again
from all patients after 4 hours to check the
postoperative level of troponin T. At this
time, presence of cardiac symptoms such
as chest pain, chest heaviness, chest burning,
cold sweats, shortness of breath, and
vomiting was asked and recorded. It should be
noted that all blood samplings were performed
by an experienced nurse. At all stages of the
study, the resuscitation trolley was present at
the patient's bedside in case of emergency.
The patients' blood samples were placed
in an ice immediately
collection and were all transferred to a
laboratory. The obtained data were entered
into SPSS wversion 23.

above-

container after

Descriptive data

were reported as mean, standard
deviation, percentage, and absolute
frequency. The  Student’'s t-test and

McNemar test were used to analyze the data.
P-values less than 0.05 were considered

significant.

Results

In the present study, 25 patients including 11
males (44%) and 14 females (56%), were
evaluated. The mean age of patients was 44.78
+ 0.84 years and the age range of them was 40
to 57 years. The mean troponin level of
patients was 8.01+ 5.94 before and 6.16+4.84
after the dental procedure. Comparison of
serum troponin levels before and after dental
procedure did not show a statistically
significant difference (P = 0.274) (Table 1).
Comparing the changes in troponin levels
based on gender of subjects shows that
troponin levels did not differ significantly
between males and females before dental
surgery (P = 0.56). Also, a significant difference
was not observed between males and females
dental surgery (P =0.21). Finally,
comparison of troponin changes in males and
females did not show a statistically significant
difference (P = 0.56) (Table 2). Examination of
troponin levels before and after dental surgery
did not show an association with age, as shown
in Table 3 (P = 0.45) (Table 3).

after

Discussion

Cardiac troponin can be elevated in a variety of
conditions other than acute myocardial
infarction, such as dental procedures.

Therefore, an accurate diagnosis in a patient
with an elevated troponin level relies heavily
on the
particular case.[22] In our study, the troponin
levels did not change at 4 hours after dental
surgery in patients with a previous history of

clinical information of that

ischemic heart disease.

In a study conducted by Skaar et al,[23] it was
reported that due to the increased risk of
following  dental
procedures, there should be an interval of 30 to
180 days after an acute ischemia and dental
procedures. They prohibited dental procedures
and even the simplest procedures, such as
radiography, dental examination, restoration,
crowns, bridges, implant placement, and

cardiovascular events
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Table 1. Comparison of troponin levels before and after dental surgery

before dental surgery

after dental surgery P-value

troponin levels 8.01+£5.94

6.16+4.84 0.274

Table 2. Comparison of troponin levels before and after dental surgery separately in terms of gender

troponin levels

Variable P-value P-value
before dental surgery after dental surgery
Male 9.76x7.02 8.04+6.58 0.56
0.56
Female 6.58+5.09 3.97+£3.48 0.21

Table 3. Investigating the relationship between troponin levels and its changes and age of the subjects

cardiac

r P-value
Troponin before dental surgery -0.074 0.72
Troponin after dental surgery 0.029 0/82
Troponin changes -0.15 0/45
orthodontic treatment. Temporary increase in significant  association with periodontal
troponin levels following dental disease. Also, atherosclerosis has been
surgery may be due to a temporary increase in reported as a major risk factor for

permeability of cardiac muscle cells. In fact,
temporary increase in serum troponin levels
may be due to the release of troponin from the
cardiac muscle cells, such as what occurs in
ischemia or following heavy exercise. Among
patients with coronary heart disease, a rise in
the troponin level should be considered as a
serious event.[4] If the increase is sharp and
sudden, cardiac measures should be taken and
it may even be necessary to stop any dental
intervention, even minor procedures, and take
emergency cardiac measures.[24]

In recent years, a number of studies have
shown a significant association between
cardiovascular events and dental conditions.
[14-16] The process of atherosclerosis has a

cardiovascular disease. Thus, it is crucial to
find biomarkers that can show the risk of
cardiovascular events in dental procedures.[9]
Based on the results of this study, serum
troponin levels did not show a significant
change in patients with a previous history of
cardiovascular disease after dental surgery. In
contrast, Habbab et al.[19] revealed that dental
procedures significantly increased serum levels
of troponin T at 24 hours after dental
procedure. However, our results were in line
with those of a study conducted by Conrado et
al,[25] which reported that troponin levels did
not increase following dental procedure. Based
on the results of this study, changes in serum
troponin levels before and after surgery were
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not associated with gender, which is consistent
with the results of Habbab et al.[19] Based on
the results of this study, changes in serum
troponin levels before and after surgery were
not associated with age, which is also
consistent with the results of Habbab et al.[19]
In the study conducted by Habbab et al,[19]
serum levels of troponin T were evaluated 24
hours after dental procedure, and an increase
in troponin level was observed in both groups
of patients with and without a history of coro-
nary artery disease.[19] Lack of a significant
in troponin level in the
conducted by Conrado et al.[25] might be due
to not measuring the highly
troponin.[25,26] Lack of a significant change in
troponin levels in the study conducted by
Hobbab et al,[19] and in our study might be
due to the short measurement time of this
biomarker after dental surgery, as in the study
conducted by Hobbab et al[19] the
measurements were made 24 hours after
dental procedure. Our study found no early
changes in cardiac troponin following dental
surgery. Considering the controversy in the
results of studies, and since some studies have
reported possible cardiovascular complications
following dental procedures for patients with
cardiovascular disease,[13,21] further studies
are recommended in this regard.

increase study

sensitive

Conclusion

Based on the results of the present study, the
troponin levels did not change at 4 hours after
surgery following dental surgery in patients
with a previous history of ischemic heart
disease.
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