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Exodontia is indeed the most common dental procedure 

performed when a tooth is damaged, infected, or decayed 

[1]. While it is considered a routine procedure, it can still be 

stressful and uncomfortable for many patients [2]. Local 

anesthesia is the primary method used in dentistry to 

minimize intraoperative pain and discomfort while 

performing dental procedures. It is typically administered 

with vasoconstrictors, which are considered safe and are 

commonly used in dental practices [3, 4]. The inclusion of 

vasoconstrictors provides several advantages, such as 

enhancing the local anesthetic effect, improving 
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hemostasis, and reducing systemic toxicity [5]. However, it 

i s  d o c u m e n t e d  t h a t  a d r e n a l i n e ,  a  c o m m o n 

vasoconstrictor, can impact hemodynamic parameters 

and blood glucose levels. Speci�cally, adrenaline can 

increase heart rate and blood pressure through 

vasoconstriction and stimulate glycogenolysis and 

gluconeogenesis, while decreasing glucose utilization by 

tissue [6-10]. Given the high prevalence of hypertension 

and diabetes worldwide, these conditions are frequently 

encountered in patients visiting dental clinics [11, 12]. 

Therefore, it is crucial for dental professionals to 

Exodontia, the most common dental procedure for damaged or decayed teeth, often utilizes 

local anesthesia with vasoconstrictors like adrenaline. Although effective, adrenaline can 

impact blood glucose levels and hemodynamic parameters, particularly in hypertensive and 

diabetic patients. Objectives: To compare changes in blood pressure and blood glucose levels 

among healthy, hypertensive and diabetic patients undergoing tooth extraction with 

adrenaline-containing local anesthesia. Methods: A total of 177 participants were split equally 

into three groups: healthy, hypertensive and diabetic. Prior to and twenty minutes' post-

injection, blood pressure, and blood glucose levels were measured while a local anesthetic 

containing 2% lignocaine HCL with 1: 100,000 adrenaline was administered. Sample paired t test 

and one-way ANOVA were employed in the analysis. Results: After the procedure, hypertensive 

patients experienced a signi�cant decrease in random blood glucose levels (p=0.001). Similarly, 

systolic blood pressure exhibited a signi�cant increase (p<0.001), while diastolic blood pressure 

signi�cantly decreased (p=0.021), post-procedure. Diabetic patients showed a non-signi�cant 

decrease in glucose levels (p=0.209) but a signi�cant increase in both systolic (p<0.001) and 

diastolic blood pressure (p=0.002). Healthy patients experienced a signi�cant increase in 

systolic blood pressure (p=0.015) but no signi�cant changes in glucose levels (p=0.873) or 

diastolic pressure (p=0.301). Conclusions: Adrenaline in local anesthesia signi�cantly increases 

systolic blood pressure in all patient groups, with pronounced effects in hypertensive and 

diabetic patients. Changes in blood glucose were signi�cant only in hypertensive patients, while 

changes in diabetic patients were non-signi�cant. These �ndings highlight the need for careful 

monitoring and personalized management strategies in dental procedures to minimize 

potential adverse effects and ensure patient safety. 
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understand how to effectively manage and treat patients 

with hypertension and diabetes during dental procedures. 

Controversy remains in the use of local anesthesia 

containing epinephrine in hypertensive patients due to its 

effect on beta 1, beta 2 and alpha receptors [13]. The 

systemic absorption of epinephrine can lead to unexpected 

cardiovascular effects, such as severe hypertension and 

ventricular arrhythmias, emphasizing the need for caution 

when using epinephrine in local anesthesia [12]. The 

observed increase in systolic and diastolic pressure is 

primarily dependent on the plasma clearance of exogenous 

epinephrine. Hypertensive emergencies during dental 

treatment can lead to life-threatening situations [7]. The 

increase in glucose levels after local anesthesia with 

adrenaline is due to adrenaline's vasoconstrictive effects, 

which reduce the systemic absorption of the anesthetic, 

leading to higher blood concentrations [8, 14]. Studies 

show that diabetic patients not on hypoglycemic 

medication experience signi�cant blood glucose increase 

after receiving adrenaline-containing anesthesia for tooth 

extraction [15]. Stress and discomfort can signi�cantly 

raise glucose concentrations, emphasizing the impact of 

stress on blood sugar levels. The relationship between 

stress levels and blood sugar levels in individuals with 

diabetes mellitus highlights a strong positive correlation, 

indicating that stress can complicate glycemic control in 

diabetic patients [16]. 

This study aimed to compare blood pressure (both systolic 

and diastolic) and blood glucose levels among healthy, 

hypertensive and diabetic patients pre and post tooth 

extraction with local anesthesia containing adrenaline as 

vasoconstrictor.

M E T H O D S

The observational comparative study involved 177 
participants, conducted at the Oral and Maxillofacial 
Department at the University College of Dentistry, The 
University of Lahore, following approval from the 
university's ethical committee on 14-03-2023 with 
reference number UCD/164 between June 2023 to 
September 2023. A purposive sampling technique was 
employed to select participants based on speci�c criteria. 
This non-probabilistic method was chosen to speci�cally 
include individuals who met the prede�ned inclusion and 
exclusion criteria, ensuring the sample's relevance and 
alignment with the study's objectives. The calculated 
sample size was 18 (6 in each group) with 95% con�dence 
level, 80% power of test and by taking expected mean value 
of post-op blood sugar level for healthy and diabetic 
patients as 102.97 ± 14.7 and 202.47 ± 54.45 respectively 
[17]. Given the variability in individual responses to dental 
anesthesia and the importance of detecting even small 
differences in glycemic response, a larger sample size of 59 
participants per group was chosen to increase the 
robustness and reliability of the �ndings. All participants 

had dental appointments between 9:00 AM to 11:00 AM at 
for extraction at the dental hospital. Medical history and 
written informed consent were obtained from all patients. 
The study consisted of three groups: Group A, comprising 
healthy patients; Group B, consisting of hypertensive 
patients who were managing their condition with 
medication and Group C, including diabetic patients who 
were managing diabetes through either oral hypoglycemic 
agents or insulin. All patients were priorly diagnosed by 
their respective physicians according to international 
guidelines for their respective conditions and treated 
accordingly. For blood pressure measurement, a 
sphygmomanometer and stethoscope were used, while for 
blood glucose concentration, an Accu-Chek instant 
glucometer (mg/dl), sterile lancets and a lancing device 
were used. The inclusion criteria for healthy patients are as 
follows: patients should not have any systemic disorders 
and should not be taking any medication for any other 
ailment. In the case of hypertensive patients, the study 
included those who were managing their condition with 
medication and dietary restrictions. Likewise, diabetic 
patients who were managing diabetes through dietary 
co n t ro l  a n d  m e d i c at i o n  s u c h  a s  i n s u l i n  o r  o r a l 
hypoglycemic agents were included in the study. The 
exclusion criteria comprise pediatric extractions, patients 
who received local anesthesia without adrenaline or 
required more than one cartridge of 1.8ml of local 
anesthesia, pregnant patients, surgical extractions and 
patients with uncontrolled diabetes and blood pressure 
without undergoing treatment. After explaining the 
procedure to the patient, the healthcare provider 
proceeded to assess the patient's blood pressure and 
random blood glucose level. Blood pressure was measured 
using a stethoscope and sphygmomanometer according to 
standard clinical practice. The cuff was placed snugly 
around the upper right arm and the pressure was gradually 
increased until it temporarily cut off blood �ow. As the 
pressure was released, the demonstrator listened for the 
characteristic sounds using the stethoscope placed over 
the brachial artery. The systolic pressure was recorded at 
the onset of these sounds and the diastolic pressure was 
recorded when the sounds disappeared. For blood glucose 
measurement, the �nger (from which blood was to be 
taken) of the patient was cleaned with sterile alcohol 
gauze. The blood drop was then obtained by pricking the 
sterile lancet over the �nger and placing the strip on the 
g l u c o m e t e r,  u s i n g  a n  A c c u - C h e k  g l u c o m e t e r. 
Subsequently, the blood pressure readings and blood 
glucose levels were documented on the patient's record 
form at the start of the procedure and 20 minutes after 
injecting one cartridge of the local anesthesia. All the 
a b o v e  p r o c e d u r e  w a s  p e r fo r m e d  b y  a  t r a i n e d 
demonstrator. The extraction procedure was carried out by 
injecting local anesthetic 2% lignocaine HCL (1.8ml) 
cartridge with 1:100,000 adrenaline either as an Inferior 
Alveolar Nerve (IAN) block or as an in�ltration depending on 
the tooth to be extracted. Teeth were extracted using 
atraumatic techniques. Blood pressure and plasma 
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Groups
p-

Value

Healthy

Pre-Treatment

Pre-Treatment

Pre-Treatment

Post-Treatment

Post-Treatment

Post-Treatment

Variables
Pre and Post 

Treatment

BGL
(mg/dL)

SBP
(mmHg)

DBP
(mmHg)

Mean ± SD
Difference

Pre and Post
(Mean ± SD)

124.10 ± 31.94

123.38 ± 29.27

124.57 ± 13.82

131.77 ± 18.10

79.10 ± 8.47

81.88 ± 9.44

0.71 ± 33.92

7.20 ± 22.10

2.77 ± 13.03

0.873

0.015*

0.107

Hypertensive

Pre-Treatment

Pre-Treatment

Pre-Treatment

Post-Treatment

Post-Treatment

Post-Treatment

BGL
(mg/dL)

SBP
(mmHg)

DBP
(mmHg)

121.37 ± 25.041

13.61 ± 29.23

142.03 ±7.88

152.03 ± 8.10

83.98 ± 9.08

81.77 ± 4.71

-7.76 ± 16.97

10.00 ± 7.54

-2.20 ± 7.14

0.001*

<0.001*

0.021*

Diabetic

Pre-Treatment

Pre-Treatment

Pre-Treatment

Post-Treatment

Post-Treatment

Post-Treatment

BGL
(mg/dL)

SBP
(mmHg)

DBP
(mmHg)

183.62 ± 41.77

176.28 ± 50.92

124.57 ± 18.011

41.35 ± 18.35

76.52 ± 8.16

81.18 ± 5.74

7.33 ± 44.40

16.77 ± 18.11

4.66 ± 10.98

0.209

<0.001*

0.002*

glucose levels were tested and recorded prior and 20 
minutes after the injection. Data entry and analysis were 
done with SPSS version 25.0. Quantitative variables were 
presented with mean ± SD and qualitative variables with 
frequency and percentages. To compare random blood 
glucose, systolic and diastolic blood pressure before and 
after (local anesthesia with adrenaline) within study 
groups, a paired sample t-test was applied. The 
comparison of blood glucose levels, systolic and diastolic 
blood pressure between groups after the procedure was 
conducted using one-way ANOVA. A p-value equal to or less 
than 0.05 was considered statistically signi�cant.
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Table 2: Random Blood Glucose Level (BGL), Systolic (SBP) and 

Diastolic Blood Pressures (DBP) in Study Groups before and after 

Procedure 

*Signi�cant p-value

Table 3 presents the results of the one-way ANOVA 
conducted to assess differences in random blood glucose 
levels and blood pressure among the study groups (Healthy 
Control, Hypertensive and Diabetic). A signi�cant 
difference was observed between study groups for both 
random blood glucose levels (p<0.001) and systolic blood 
pressure (p<0.001). However, diastolic blood pressure did 
not show any signi�cant difference between the study 
groups (p=0.842) as shown in table 3.

R E S U L T S

The study comprised 177 participants, divided into three 
groups: Healthy (n=59), Hypertensive (n=59) and Diabetic 
(n=59). The Healthy group had a mean age of 47.23 ± 15.15, 
spanning from 20 to 81 years. The mean age of participants 
in the Hypertensive group was 65.55 ± 4.05 years, ranging 
from 60 to 70 years. In the Diabetic group, the mean age 
was 54.67 ± 8.92 years, with an age range of 37 to 69 years. 
Gender distribution varied among the groups, with the 
majority being female in two groups as 66.1% in the 
Hypertensive group followed by 52.2% in the Diabetic 
Group.  The demographic characteristics of  the 
participants are summarized in table 1.

Table 1: Demographics of Study Participants

Table 2 displayed the results of the paired sample t-test 
conducted to assess changes in random blood glucose 
levels and blood pressure among the three groups of 
patients 20 minutes' post-injection. Among hypertensive 
patients, a signi�cant decrease was observed in random 
blood glucose levels (p=0.001), while systolic blood 
pressure signi�cantly increased (p<0.001) and diastolic 
blood pressure signi�cantly decreased (p=0.021) post-
procedure. In diabetic patients, a non-signi�cant decrease 
was noted in blood glucose levels post-procedure 
(p=0.209), while both systolic (p<0.001) and diastolic blood 
pressure (p=0.002) exhibited a signi�cant increase. 
Conversely, among healthy individuals, no signi�cant 
changes were observed in random blood glucose levels 
(p=0.873) or diastolic blood pressure (p=0.301) post-
procedure compared to pre-procedure values. However, 
there was a signi�cant increase in systolic blood pressure 
post-procedure compared to pre-procedure levels 
(p=0.015) as shown in table 2.

Table 3: Comparison of Random Blood Glucose Level (BGL), 

Systolic (SBP) and Diastolic Blood Pressure (DBP) between Study 

Groups after Procedure

p-Value

Healthy

Diabetes

Variables

BGL (mg/dL)

SBP (mmHg)

DBP (mmHg)

Mean ± SD Standard Error

<0.001*

<0.001*

0.842

Groups

Hypertensive

Healthy

Diabetes

Hypertensive

Healthy

Diabetes

Hypertensive

123.38 ± 29.27

113.61 ± 29.23

176.28 ± 50.92

131.77 ± 18.10

152.03 ± 8.10

141.35 ± 18.35

81.88 ± 9.44

81.77 ± 4.71

81.18 ± 5.74

3.81

3.80

6.63

2.35

1.05

2.38

1.22

0.61

0.74

*Signi�cant p-value

Table 4 illustrated that there was no signi�cant difference 
in random blood glucose levels and systolic blood pressure 
among patients using oral diabetic medication and insulin 
pre and post-procedure, respectively. However, a 
signi�cant difference was observed in diastolic blood 
pressure between oral and insulin user's pre and post-
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Variables

Age

Healthy (N=59) Hypertensive (N=59) Diabetic (N=59)

47.23 ± 15.15 65.55 ± 4.05 54.67 ± 8.92

Min-Max

Male N (%)

20-81 60-70 37-69

Female N (%)
Gender

35 (59.3%) 20 (33.9%) 28 (47.5%)

24 (40.7%) 39 (66.1%) 31 (52.5%)

Mean ± SD



Previous studies have presented con�icting �ndings 
regarding the impact of local anesthesia containing 
adrenaline on blood glucose levels and blood pressure in 
patients undergoing dental treatment. In the present 
study, we evaluated changes in random blood glucose and 
diastolic and systolic values before and after tooth 
extraction in healthy, hypertensive and diabetic patients 
u s i n g  l o c a l  a n e s t h e s i a  w i t h  a d r e n a l i n e  a s  a 
vasoconstrictor, to assess the association between blood 
pressure and hyperglycemia. In healthy individuals, 
adrenaline-induced hyperglycemia triggers compensatory 
mechanisms that result in a slight increase in glucose 
levels. However, in uncontrolled diabetic patients, these 
mechanisms are altered, leading to a marked accentuation 
of hyperglycemia. This is due to changes in hepatic glucose 
output and insulin-stimulated glucose utilization [18]. 
Interestingly, in the present study, a statistically signi�cant 
decrease in the mean random blood glucose level was 
observed in the hypertensive group 0.873(p=0.01), while 
healthy controls exhibited a non-signi�cant difference in 
mean random blood glucose levels pre and post injection 
(p=0.873). Diabetic patients whether on oral hypoglycemic 
agents or insulin, also exhibited a statistically non-
signi�cant difference in mean random blood glucose levels 
(p=0.209), consistent with �ndings reported by Khawaja NA 
et al., but contrary to results reported by Nair VS et al., Kaur 
P et al., Saad TA, Ahmad T et al., Bhoosreddy S et al., where 
increases in values were observed in controlled diabetic 
patients [8, 15, 19-22]. These �ndings contribute to the 
understanding of the complex interplay between 
adrenaline, blood glucose levels and patient health status. 
Epidemiological studies have consistently shown that 
hypertension is more prevalent among diabetic mellitus 
patients compared to the general population [23]. 
Moreover, higher blood pressure levels are associated with 
an increased risk of hyperglycemia, even in individuals 
without diabetes [24]. Hyperinsulinemia, often seen in 
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individuals with insulin resistance, can lead to impaired 
insulin vasodilatory responses in peripheral tissues. This, 
in turn, increases vasoconstrictor responses to certain 
vasopressors, contributing to elevated systolic blood 
pressure levels [25-26]. In our study, healthy group, there 
was a signi�cant increase in systolic blood pressure 
(p<0.001), but no signi�cant changes were observed in 
random blood glucose levels or diastolic blood pressure 
post-procedure compared to pre-procedural values 
(p=0.842, 0.107, respectively). However, diabetic patients 
showed a signi�cant increase in systolic blood pressure, 
with mean values rising by 16.77 ± 18.11 (pre vs post, p=0.001), 
followed by the hypertensive group which had an increase 
of 10.00 ± 7.54 (pre vs post, p=0.001). These �ndings align 
with those reported by Ali FM et al., but another study 
showed the systolic and diastolic blood pressure remained 
constant after local anesthetic with vasoconstrictor, 
regardless patient's hypertensive pro�le or anxiety levels 
[27, 28]. However, Guimaraes CC et al., meta-analysis 
showed that there was a decrease in systolic blood 
pressure after local anesthesia with a vasoconstrictor 
[29]. A compensatory increase in systolic blood pressure 
within the normal range was observed in the healthy group 
(p=0.015). This �nding aligns with a study by Moaddabi A et 
al., which attributed the increase to adrenaline-induced 
vasoconstriction and the body's stress response releasing 
catecholamines. Additionally, the delayed absorption of 
the anesthetic from the injection site prolonged its effects, 
contributing to elevated blood pressure [30]. However, this 
result contrasts with a study by Ali FM et al., who did not �nd 
any change in normotensive patients after injecting 
adrenaline-containing local anesthesia [27]. Regarding 
diastolic blood pressure, diabetic patients experienced a 
signi�cant increase, with mean values rising by 4.66 ± 10.98 
(pre vs post, p=0.002). These are similar to �ndings in 
literature which may be due to their altered cardiovascular 
physiology, heightened sympathetic response, individual 
variation, and interactions with diabetes medications [6, 
18]. Conversely, in this study, hypertensive patients on 
medication showed a signi�cant decrease in diastolic 
blood pressure, with mean values dropping by 2.20 ± 7.14 
(pre vs post, p=0.021). This can be attributed to the 
dominant effects of antihypertensive medications, 
reduced vascular resistance, and a blunted sympathetic 
response. The interaction between these factors and the 
physiological response to adrenaline leads to a net 
decrease in diastolic pressure [13, 26]. In exploring the 
association between blood pressure, hyperglycemia and 
the use of adrenaline in local anesthesia, our study 
provides valuable insights into the physiological responses 
of patients during dental procedures. The observed 
changes in random blood glucose and blood pressure levels 
underscore the importance of considering individual 
patient characteristics and medical history when 
administering dental anesthesia. Moreover, our �ndings 
raise intriguing questions about the underlying 

D I S C U S S I O N

injection, respectively. This �nding suggests a differential 
impact of oral medication and insulin on diastolic blood 
pressure in patients undergoing the procedure as shown in 
table 4.
Table 4: Comparison of Random Blood Glucose level (BGL), 

Systolic (SBP) and Diastolic Blood pressure (DBP) among Diabetic 

Patients in Relation to type of Medication.

*Signi�cant p-value
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p-Value

Pre-Treatment

Pre-Treatment

Pre-Treatment

Post-Treatment

Post-Treatment

Post-Treatment

Variables

BGL (mg/dL)

SBP (mmHg)

DBP (mmHg)

Oral Hypoglycemic
N=41

Insulin
N=18

0.282

0.666

0.054

0.002*

<0.001*

<0.001*

Pre and Post 
Treatment

178.56 ± 29.72

174.37 ± 49.00

127.56 ± 17.43

146.22 ± 16.57

78.90 ± 7.54

79.51 ± 5.22

195.17 ± 60.60

180.67 ± 56.30

117.78 ± 17.92

130.28 ± 17.78

71.11 ± 6.98

85.00 ± 5.14

(Mean ± SD)



mechanisms driving these responses, warranting further 
investigation. By deepening our understanding of these 
dynamics, we can enhance patient safety and optimize 
treatment outcomes in dental practice
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Our study demonstrates that adrenaline-containing local 

anesthesia used during tooth extraction affects blood 

pressure and blood glucose levels, with notable variations 

among healthy, hypertensive and diabetic patients. 

Adrenaline was associated with a signi�cant increase in 

systolic blood pressure in all groups, particularly in 

hypertensive and diabetic patients. However, changes in 

random blood glucose levels were only signi�cant in the 

hypertensive group. These �ndings suggest that while 

adrenaline effectively prolongs anesthetic effects and 

improves hemostasis, its impact on hemodynamic and 

glycemic parameters necessitates careful monitoring. 

Therefore, dental practitioners should adopt personalized 

management strategies to minimize potential adverse 

effects and enhance patient safety. 
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