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ABSTRACT
Background: The rate of type II diabetic patients is increasing and results in oral manifestations. The oral surgery needs
extraordinary measures in these patients.
Objective: To assess the effect of anesthetic agent with 1:100,000 epinephrine and without epinephrine in the blood glucose level
of diabetic patients.
Material and Methods: This was a randomized study of 60 patients having type 2 diabetes mellitus who were undergoing tooth
extraction. The study was double blind. 30-70years aged patients were selected. Blood glucose level was monitored 15 minutes
before giving local anesthesia and after 20 minutes of the injection. ANOVA was used for comparison between groups.
Results: No significant difference was seen in glycemic level using local anesthesia with 1:100,000 epinephrine (p=0.345). There
was slight decrease noted in the blood glucose level of both groups.
Conclusion: The use of 2% local anesthesia with 1:100,000epinephrine didn't cause hyperglycemia in diabetic patients.
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INTRODUCTION
The most common endocrine metabolic disorder
is Diabetes Mellitus (DM). The rate of Type 2
Diabetic patients is increasing with approximately
85-90% is diagnosed with type 2 diabetes.
Microvascular abnormalities in persistent
hyperglycemic leads to oral manifestations as well
as serious damage to other target organs.1-4 In
diabetic patients, oral surgery needs extraordinary
safety measures for example, the use of safe and
effective. anesthestic solution and stress control.
During psychological stress catecholamines
(endogenous) are secreted that may results in
unwanted increase in blood glucose level, blood
pressure and heart rate.5,6 The vasoconstrictors to
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local anesthesia provide unquestionable
advantage for example, decrease toxic effect by
delaying. Absorption, reduce local bleeding and
longer lasting. anesthesia.7,8
There is controversy exist with regard to
hyperglycemic control in the use of local
anesthesia in type 2 diabetes mellitus. Tily and
Thomson compared the effect of local anesthesia
with adrenaline on blood glucose level in healthy
and diabetic patients and found no significant
difference plasma glucose level.9 Meechan
reported a significant increase in the blood
glucose level after 10 and 20 minutes following
injection of local anesthetic with epinephrine.10
Naveed in another study didn't observe any
significant changes in the blood glucose level in
healthy as well as diabetic patients.11 Siddiq et al12
compared the effect of local enesthesia with and
without adrenaline on diabetic patients who
underwent tooth extraction and found no
significant difference in the blood glucose level in
both groups. Adelusi in one of the study found that
there was modest increase in blood glucose level
while using local anesthesia with adrenaline in
patients undergoing tooth extraction but the
13
increase was not statistically significant. Some
authors recommend epinephrine free local
anesthesia while others concluded that local
anesthesia with epinephrine is not contraindicated
in the type 2 diabetes mellitus.9-15 Though many
studies have been conducted with inconclusive
results on blood glucose level of diabetic patients.
This study aimed to determine the differences in
blood glucose level in type 2 diabetic patients
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during tooth extraction using local anesthesia with
plain 2%. lidocaine versus 2% lidocaine with
1:100,000 epinephrine.
MATERIAL AND METHODS
This was a randomized study which was carried
out in the Maxillofacial Surgery Department, Saidu
Medical College & Saidu Group of Teaching
Hospitals, Swat from 1st January 2018 to 31st
December 2018. The study was approved by the
Head of Department of Oral & Maxillofacial
Surgery and ethical committee of Saidu Medical
College & Saidu Group of Teaching Hospitals,
Swat. The patients enrolled were type 2 diabetes
mellitus (type of diabetes when your body's cells
resist the normal effect of insulin, which is to drive
glucose in the blood into the inside of the cells as a
result the blood glucose level increases)16
posterior tooth extraction. The patients were in the
age group of 30-70 years. Patients having
pregnancy, underlying systemic diseases like
cardiovascular, liver or renal disease,
uncontrolled major depression, any other
psychiatric disorders and those receiving any
other medications other than oral hypoglycemic
were excluded from the study. An informed
consent was taken from those patients who were
included in this study. Blood glucose level was
checked by using Accu-Check Active blood
glucose meter (Roche-FDA approved) 15 minutes
prior to giving local anesthesia and after 20
minutes of injection. Two cartridges (1.8mL) were
used. This was random blood sugar (RBS) level
as the patients undergoing teeth extraction was
advised to take breakfast before the procedure.
The study was double blind. The oral surgeon who

carried procedure didn't know the blood glucose
level and the type of anesthesia given. The
procedure was carried out by the post graduate
residents of the Department under supervision of
Head of the Department. The patients were
divided into two groups:
Group A: Those receiving local anesthesia without
epinephrine.
Group B: Those receiving local anesthesia with
1:100,000 epinephrine.
Descriptive statistics like mean and standard
deviations were applied for age, length of diabetes
and sugar level. Frequency and percentage was
applied for gender. Analysis of variance (ANOVA)
was performed to compare the groups. A p value
=0.05 was considered significant and level of
confidence interval was kept at 95%.
RESULTS
The mean age presentation for Group A was 57.9±
7.9 years and for Group B was 56.0± 6.9 years as
shown in table 1. Male were predominant in both
groups as shown in the figure 1. Table 1 is also
showing the mean value of random blood sugar
before and after anesthesia in Group A and B. The
mean random blood sugar after anesthesia is
decreasing in both groups. The length of duration
of diabetes is approximately the same in both
groups. ANOVA showed that there was no
significant difference in random blood sugar that
was treated using local anesthesia with 1:100,000
epinephrine (p=0.345).

Fig 1. Gender percentage amongst groups.
J Saidu Med Coll Swat 2021, Vol 11 (4)

182

Effect of Local Anesthesia with 1:100,000 Epinephrine on Glycemic Level of Type II .....
Table.1. Age, length of diabetes, random blood sugar before and after anesthesia in each group.
Groups
(Mean & Standard Deviation)

Characteristics

Local anesthesia
without Epinephrine
(Group A)

Local anesthesia
with Epinephrine
1:100,000
(Group b)

Age(years)

57.9± 7.9

56.0± 6.9

Length of diabetes(years)

13.9±8.9

13.5±8.6

Before anesthesia(mg/dl)

206.47± 22.2

208.70± 23.5

After anesthesia(mg/dl)

203.93± 22.3

199.60± 23.9

DISCUSSION
This study revealed the differences that occurred
in sugar level in type 2 diabetic patients. who
underwent oral surgery while using 2% lidocaine
without epinephrine and 2%. lidocaine with
1:100,000 epinephrine. The glycemic effect of
epinephrine occurs at a plasma epinephrine
concentration of 4-5 times basal levels which is at
the value of 150-200pg/ml. 1 9 The same
concentrations may be obtained shortly after
giving the injection of clinical doses of epinephrine
containing local anesthesia.14 Surprisingly this
study demonstrate a little decrease in the mean
level of blood glucose level after giving local
anesthesia with epinephrine.
21

The study carried out by Bortoluzzi et al didn't
justified the changes in the blood glucose level
which support our study. However the local
anesthesia used by them was different (2%
mepivacaine with epinephrine). In another study
same results was found in healthy as well as in
diabetic patients.9,16 A higher value in the blood
glucose level was found in diabetic patients by
22
23
Shcaira et al. According to Santos-Paul et al
there was no significant. difference in the blood
glucose level of diabetic patients after receiving
2% lidocaine with epinephrine which assist our
study. A significant increase was revealed by
24
Meechan et al during oral surgery using
epinephrine. An increase in blood glucose level
was also noted in those patients who were going
for oral surgery using intravenous midazolam
which contradict this study.25,17,18 A relevant
elevation in blood glucose level was also found by
26
Nakamura et al while using local anesthesia with
epinephrine. A statistically significant increase
was noted following administration of local
anesthesia with epinephrine.in diabetic patients.27
Karla et al 20 revealed a significant increase in the
J Saidu Med Coll Swat 2021, Vol 11 (4)

blood glucose level while comparing diabetic with
healthy patients following injection of local
anesthesia with epinephrine which opposes this
study. The variations in the studies might be due to
differences. in the patient characteristics and the
method used for evaluation.
The limitation of this study is short sample size,
male predominance and avoidance of anxiety
reduction. However the results may clarify that the
use of local anesthesia. with epinephrine in
diabetic patients not increases the risk.of
hyperglycemia. The future study may be carried
out in comparison with healthy patients in different
hospitals with large sample size.
CONCLUSION
This study concluded that the use of local
anesthesia with 1:100,000 epinephrine have no
effect on glycemic level of diabetic patient but
slight lower blood glucose level was observed.
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