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ABSTRACT  

Aim of the study Glycemic control is vital in the care of  diabetes mellitus and is significantly associated with 

the incidence of clinical complications. This study was conducted to evaluate the glycemic response to local 

anesthesia with various local anesthetics in patients undergoing tooth extractions. Material and methods A 

total of 60 patients with diabetes mellitus undergoing tooth extractions were included in this prospective, 

randomized clinical study. First 30 patients were given 4% articaine HCl with 1:200,000 epinephrine and other 

30 patients were given 3% mepivacaine HCl, to carry out tooth extractions. Blood glucose estimations were 

done at definite intervals (before and after the administration of local anesthetic). Results There were no 

statistically significant differences in the parameters evaluated in this study. Both groups demonstrated a 

decrease in blood glucose levels over time. Conclusions According to the results of our study, plexal anesthesia 

with articaine 4% with epinephrine 1:200,000 was comparably as safe as local anesthetic with standard 

concentrations of plain 3% mepivacaine in diabetes melitus patients.  

 

Key words diabetes melitus, local anesthetics 

 

INTRODUCTION 

 Diabetes has classically been defined 

as a group of metabolic diseases characterized 

by hyperglycemia due to defects in insulin 

secretion, insulin action, or a combination of 

both [1].  

 The effects of local anesthetic 

solutions on blood glucose during dental 

treatment have generated controversies in the 

literature [2]. Some studies have shown that 

there are changes in blood glucose after 

administering clinical doses of local 

anesthetics containing epinephrine, but others 

concluded that local anesthetics containing 

epinephrine can be safely used in diabetic 

patients [3]. 

 The purpose of this study was to 

investigate and compare the metabolic effects 

of two local anesthetic agents in patients 

undergoing tooth extraction. 

 

 

MATERIAL AND METHODS 

We enrolled 60 adult patients with 

pharmacologically controlled diabetes melitus 

(via the use of insulin and/or hypoglycemic 

agents), that had been admitted to the Clinic 

of Oral and Maxillofacial Surgery, Carol 

Davila University Bucharest - Hospital of 

Oral and Maxillofacial Surgery between 2019 

and 2020. All patients needed to have at least 

one tooth extracted according to an oral 

examination and panoramic radiography. 

Subjects were randomly divided into 2 

groups. The first group consisted of 30 

patients, of which 15 (50%) were men, with a 

mean age of 63.43 years (+/- 7.29; range 46-

74). Seven patients (23.33%) came from the 

rural environment. Plexal anesthesia was 

performed using  1.8 mL of 4% articaine HCl 

with 1:200,000 epinephrine. The second 

group consisted of 30 patients, of which 13 
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(43.33%) were men and the mean age was 

65.73 years (+/- 6.9; range 56-81). Six 

patients (20%) came from the environment 

rural, the rest being from the urban 

environment. Plexal anesthesia was 

performed using  1.8 mL of 3% mepivacaine 

HCl. 
The study was approved by the Committee 

of the Ethics of the Hospital of Oral and 

Maxillofacial Surgery, Bucharest. Informed 

consent was obtained from each patient. The 

exclusion criteria were as follows: systemic 

conditions in which injection of 4% articaine 

HCl with 1:200,000 epinephrine and 3% 

mepivacaine is contraindicated, use of 

medications that could affect anesthetic 

assessment, allergy to the components of the 

local anesthetic solutions. 

The surgeon and patient were blinded 

about the type of anesthetic solution 

administered. Blood glucose levels were 

measured by means of an automatic digital 

blood glucose meter, before the injection, 5 

min and one hour later.  

Data distributions were expressed in the 

form of means, standard deviations, and 

intervals percentages, depending on the 

situation. Comparative analyzes for 

continuous variables were made using the t-

Student test. In the case of categorical or 

ordinal variables, possible associations were 

tested using the Pearson chi-square test or the 

Fisher's exact test. Test two way ANOVA 

was used to construct factorial prediction 

models. Data were processed using the Stata / 

IC 16 program (StataCorp). P-value was set at 

0.05. 

 

RESULTS AND DISCUSSIONS 

The glucose levels were evaluated for each 

patient during, 5 min and one hour after the 

injection. Table 1 an Table 2 shows the 

values of the parameters.  

The average blood glucose level decreased 

after plexal anesthesia using  1.8 mL of 4% 

articaine HCl with 1:200,000 epinephrine., 

but without statistically significant 

differences (p = 0.09; t test for 2 dependent 

samples) .There is also a slight decrease in 

post-extraction glycemic values, without 

significant effect (p = 0.38; t test for 2 

dependent samples; Fig. 1.). 

 The mean value of blood glucose level 

increased slightly after plexal anesthesia 

using  1.8 mL of 3% mepivacaine HCl, but no 

statistically significant differences were 

recorded (p = 0.74; t test for 2 dependent 

samples). There is also a slight decrease in 

post-extraction glycemic values, without 

significant effects (p = 0.3; t test for 2 

dependent samples; Fig. 2.). 

Our study assessed the variations in blood 

glucose levels in patients with diabetes 

melitus who required tooth extraction using 

4% articaine HCl with epinephrine 1:200,000 

or plain 3% mepivacaine. There was no 

significant difference in the blood glucose 

levels between the two groups. A decrease in 

the blood glucose level was observed over 

time in both groups. This finding must be 

further explored. 

Vernillo recommend the use of 

epinephrine-free local anesthetics for diabetes 

melitus patients [4]. Meechan [5] observed 

relevant elevations of glucose levels during 

procedures when using epinephrine.  

Nakamura et al found in blood glucose 

levels after local anesthesia with epinephrine. 

Kalra et al [6]  found a significant increase in 

blood glucose levels when comparing 

diabetic and healthy groups 20 minutes 

following the injection of lidocaine with 

epinephrine. The discrepancy between current 

study and the results of other researchers 

could be attributed to differences in the 

patient characteristics and the methods used 

to evaluated the glucose levels.  

The results observed in our study allow us 

to conclude that tooth extraction performed in 

an outpatient clinic on patients with diabetes 

melitus using plexal anesthesia at the assessed 

volume (1.8 mL) is safe, regardless of 

whether articaine  4% with epinephrine 

1:200,000 or plain mepivacaine 3% is used.  
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Figure 1. Means of blood glucose levels in the 

first group  
Figure 2. Means of blood glucose levels in 

the first group 

 

Table 1. The glucose level changes - 4% 

articaine with 1:200,000 epinephrine 

 

 Table 2. The glucose level changes - 3% 

mepivacaine 

Variable Mean Standard 

Deviation 

Interval 

Glucose 

level 

during  

injection 

132.83 27.91 90-194 

Glucose 

level 5 

min 

after the 

injection 

129.17 26.44 78-192 

Glucose 

level 

one 

hour 

after the 

injection 

126.27 29.49 80-204 

 

 
Variable Mean Standard 

Deviation 

Interval 

Glucose 

level 

during  

injection 

134.53 29.67 88-

180 

Glucose 

level 5 

min 

after the 

injection 

136

.76 

32.49 72-

203 

Glucose 

level 

one 

hour 

after the 

injection 

132

.43 

32.27 73-

200 

 

 

 

 

 

CONCLUSIONS 

1. The administration of 1.8 mL of 4% 

articaine with epinephrine 1:200,000 or 

3% mepivacaine did not causes a 

significant increase in blood glucose 

concentration in controlled diabetic 
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patients undergoing tooth extractions, 

without perceptible clinical changes 

controlled diabetic patients. 

2. The administration of 1.8 mL of 4% 

articaine with epinephrine 1:200,000 or 

3% mepivacaine causes a slight decrease 

in blood glucose concentration in  

controlled diabetic patients, which is not 

found to be clinically significant and 

therefore safe to use on diabetic patients 
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