
Hemodynamic changes following intraoral injection              Sarah A Haji, Nabeel AJ Ali and Sundus AW Neama
           

Basrah Journal        Original Article 
 Of Surgery       Bas J Surg, December, 24, 2018 
 

HEMODYNAMIC CHANGES FOLLOWING INTRAORAL 
INJECTION OF LIDOCAINE IN COMBINATION WITH 
ADRENALINE DURING TOOTH EXTRACTION 
 

Sarah A Haji*, Nabeel AJ Ali# and Sundus AW Neama@ 
*Research fellow, BDS, Department of Oral and Maxillofacial Surgery, College of Dentistry.          
#MBChB, PhD (U.K), Professor, Department of Pharmacology, College of Medicine.                        
@BDS, MSc, Lecturer, Department of Oral and Maxillofacial Surgery, College of Dentistry, University of 
Basrah, Basrah, IRAQ. 
 

Abstract 
 Local anesthetic drugs are used in combination with vasoconstrictors, commonly adrenaline 
which increases their efficacy and duration of action and reduces bleeding at the operative site. 
However, adrenaline might have adverse hemodynamic effects, especially in patients with 
cardiovascular diseases. Hypertensive patients represent a risk group in dental practice. One 
major apprehension of the dentist is the sudden and dramatic increase in blood pressure that 
could lead to life-threatening complications including sudden death during a dental procedure.  
The aim of this study is to measure hemodynamic parameters, blood glucose, oxygen saturation 
and pain score in normotensive and hypertensive patients following intraoral injection of 
lidocaine with adrenaline and correlate these changes to the level of pain intensity and plasma 
metanephrine concentration. 
 This prospective study was conducted at Basrah College of Dentistry from October 2016 to 
June 2017. One hundred patients were included in the study for teeth extraction under local 
anesthesia. Sixty normotensives, 30 had stage one hypertension (BP=140-159/90-99) and ten 
healthy volunteers for metanephrine assay. All patients were injected with two cartridges of 2% 
Lidocaine with 1:80,000 adrenaline. Systolic and diastolic blood pressure, heart rate, oxygen 
saturation, visual analogue scale, blood glucose and plasma metanephrine concentration were 
measured at different intervals; before anesthetic injection, 5 minutes after injection, during 
extraction and 10 minutes following the end of tooth extraction. 
 Administration of local anesthesia with adrenaline in addition to the surgical procedure resulted 
in a significant increase in systolic blood pressure during tooth extraction (+8.7% and +16.6% 
mmHg for normotensive and hypertensive patients respectively, p<0.05), also heart rate 
similarly affected in both groups (10.6% and 13.4% respectively), this effect was significantly 
higher in the hypertensive group. The blood glucose showed a significant increase (P=0.00) 30 
minutes after injection as compared to baseline. Generally, the peak changes in parameters 
were observed during tooth extraction procedure in both groups. Metanephrine peak plasma 
level occurs at 10 minutes following injection and it was significantly correlated with the systolic 
and diastolic blood pressure.  
 In conclusions, the injection of lidocaine with adrenaline in addition to the surgical procedure 
produces significant increase in blood pressure and heart rate in both normal and hypertensive 
patients which were larger in the latter group. Similarly, plasma metanephrine concentration was 
increased during the dental procedure and linked to the increase in the systolic blood pressure. 
 

Introduction 

Control of dental pain during dental 
procedures by local anesthesia is 

considered as one of the most important 
factors for successful treatment1. 
Lidocaine is particularly safe and ideal 
anesthetics agent since it has a rapid 
onset, sufficient duration and can be 
injected with negligible tissue irritation2. 
Adrenaline by constriction of submucosal 

blood vessels will also reduce bleeding, 
shorten onset, increase duration of 
anesthetics' action and decrease risk of 
systemic toxicity3,4. With all these 
advantages, adrenaline when absorbed 
systemically can have undesirable cardiac 
effects especially in patients with 
cardiovascular diseases5. Hypertension is 
one of the most common systemic disease 
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encountered in patients attended the 
dental clinic6. The use of adrenaline in 
combination with local anesthetics in 
hypertensive patients is still a subject of 
controversy. One important consideration 
while treating hypertensive patients is the 
unexpected and dramatic elevation of 
blood pressure which might lead to 
serious complication such as 
hypertensive crisis, angina pectoris, myo-
cardial infarction, and cardiac arrhythias7.  
Adrenaline in combination with local 
anesthetics agent routinely use in various 
dental treatment have been reported to 
elevate arterial pressure in the same 
manner as other factors such as pain, 
stress or anxiety8. The endogenous 
discharge of adrenaline and other 
catecholamines is reported to increase 20-
40 times during different kinds of stress9. 
On other hands, Nakamura et al., 2001 
found that the inadequate pain control 
during dental procedures may further 
increase health risk of patients. Lidocaine 
without adrenaline (plain anesthesia) may 
be useful for short procedures after 
infiltration, however, their effectiveness 
for nerve block is poor4. 
 Metanephrine constitutes a key 
metabolite of adrenaline10, and it has 
better stability as compared to adrenaline 
and it also reflects the sympathetic over 
activity during stress and dental 
procedure11-13. 
 The aim of this study is to measure the 
hemodynamic changes including blood 
pressure, heart rate and blood glucose, 
oxygen saturation, pain score in 
normotensive and hypertensive patients 
following intraoral injection of lidocaine 
with adrenaline and correlate these 
changes to plasma metanephrine 
concentration. 
 
Methods 
 A prospective study was conducted at 
Basrah College of Dentistry from October 
2016 to June 2017. One hundred patients 
were included in the study who is 
attending the outpatient clinic for teeth 

extraction under local anesthesia. Out of 
these 100 patients, 60 normotensives, 30 
had stage one hypertension (BP=140-
159/90-99 mmHg) under treatment and 
ten healthy volunteers for metanephrine 
assay. All patients were injected with two 
cartridges of 2% Lidocaine with 1:80,000 
adrenaline. The study was approved by 
the local Ethical Committee of the 
College of Medicine, University of 
Basrah. Informed consent was obtained 
from every patient following explanation 
of the study. The tooth extraction was 
performed during dental students training 
under the supervision of a senior dental 
surgeon. 
 Patients included in the study were at the 
age range of 20-70 years. Patients with 
heart disorders or other systemic diseases 
or those on β blockers, has a history of 
allergic reaction to the local anesthetic, 
pregnant women and those with infection 
at the sites of anesthetic injection were 
excluded from the study. 
The patients were examined in the 
examination room then referred to the 
oral surgical unit to rest for 20 minutes. 
Automatic sphygmomanometer (Philips 
blood pressure monitoring) was used to 
measure blood pressure and heart rate 
simultaneously, measurements were 
repeated three times, the first reading was 
neglected, and the mean of the other two 
readings was calculated. Oxygen 
saturation was measured by pulse 
oximeter (Beijing choice electronic, 
model: MD 300C1) and blood glucose 
level was measured by a glucometer 
(Contour, Japan). pain intensity was also 
evaluated using visual analogue scale by 
asking the patients to make a mark on a 
paper strip according to the pain intensity 
they perceive, where (0) refers to no pain, 
and (10) represents the worst pain 
intensity14. Local anesthesia was then 
given using a standard cartridge (1.8 ml) 
of 2% lidocaine with 1:80,000 adrenaline 
for inferior alveolar nerve block. A 
minimum of 5 minutes was allowed to 
attain local anesthesia (LA) effectiveness. 
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After that, the measurements were 
obtained 5 minutes after injection (T5), 
and 10 minutes after LA injection (during 
the process of tooth extraction while the 
dentist used the elevator ) (T10). In 
addition to the last measurements, blood 
glucose level and VAS-P were obtained 
30 minutes after LA injection (10 minutes 
after tooth extraction) (T30). 
The second part of the current study 
involves young healthy, disease-free 
volunteers, not on drug treatment and 
non-smokers. Each was subjected to 
periodontal treatment (scaling and root 
planning) under local anesthesia. On 
study day blood pressure, heart rate and 
oxygen saturation were measured; in 
addition, blood sample was collected 
from each volunteer for measurement of 
metanephrine. 
A dental student under the supervision of 
the oral and maxillofacial surgeon 
injected two cartridges lidocaine with 
adrenaline in the mandible (inferior 
alveolar nerve block), and after 5 minutes 
the operator performed the periodontal 
treatment. Ten minutes post local 
anesthetics injection and during the 
periodontal treatment, a second blood 
sample drawn from the volunteers and the 
same parameters were measured. 
Volunteers were kept in a dental chair for 

30 minutes post local anesthetics 
injection in order to collect a third blood 
sample. 
About 3ml of blood was collected and 
transferred from the syringe into labeled 
EDTA tubes (Ethylenediaminetetraacetic 
acid) which kept in the cool pack until 
centrifugation. These samples were 
centrifuged for 30 minutes, then the 
plasma layer separated to a plain tube 
which stored at -20 °C until assay. 
Plasma metanephrine concentration was 
measured by enzyme link immunoassay 
analysis (ELISA) within 14 days of blood 
collection. 
 Statistical analysis was executed using 
SPSS version 20. The collected data were 
presented as a mean±standard deviation 
and analyzed using repeated measure 
ANOVA. Paired-sample t-test or 
Wilcoxon signed-rank test were used to 
analyze the difference in parameters 
within the groups while the changes from 
the baseline values in each group were 
compared by Student's t-test. The 
homogeneity between the 2 groups was 
assessed with Pearson's test. 
 
 
Results 
 The demographic data and participant 
characteristics are shown in Table I.

 
Table I: Participants characteristics 

Patients characteristics 
Normotensive 
patients 

Hypertensive 
patients 

Number 60 30 
Male: Female 30:30 15:15 
Age (years; Mean±SD) 38.5±11.8 52±8.2 
Duration of tooth extraction 
 procedure (minutes) 

20.5±5.5 20.7±5.4 

 

 The effects of intraoral injection of 
lidocaine with adrenaline in normotensive 
patients: In the group of normotensive 
patients, mean systolic blood pressure 
(SBP) increased at both 5 and 10 minutes 
after the injection of lidocaine with 
adrenaline by 3.4% and 8.7% 
respectively. The increase at 10 minutes 

was statistically significant (p=0.00). The 
blood pressure returned back to baseline 
measurements at 10 minutes following 
the end of tooth extraction procedure 
(Table II). 
Diastolic blood pressure and oxygen 
saturation showed no statistically 
significant changes. The heart rate was 
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significantly increased by 10.6% at 10 
minutes after lidocaine and adrenaline 
injection (during the extraction) (p=0.00) 
when compared to baseline 
measurements. Similarly, blood glucose 
showed a statistically significant increase 
(P=0.00) from 90.5 mg/dl at the baseline 
to 102.2 mg/dl 30 minutes after the 
injection. There was a statistically 

significant increase in the level of pain 
intensity (measured by visual analogue 
scale-VAS during tooth extraction from 
2.9±2.2 scores at baseline to 4.9±2.5 at 10 
minutes after injection as compared to the 
baseline level (P=0.034.  However, the 
level of pain intensity returned to baseline 
30 minutes after the injection of lidocaine 
with adrenaline. 

 
Table II: Changes in normotensive patients after lidocaine with adrenaline 

injection during tooth extraction. 

Minutes 
after 
injection 

Systolic 
pressure 
(mmHg) 

Diastolic 
pressure 
(mmHg) 

Heart 
rate 
(bpm) 

Oxygen 
saturation 
% 

Visual 
analogue 
scale 
(score) 

Blood 
glucose 
(mg/dl) 

0 116.2 
±11.8 

75.5 
±7.2 

79.8 
± 14 

98 
 ±0.9 

2.9 
 ±2.2 

90.5 
±13.1 

5 119.4 
±14.9 

74.2 
± 11 

83.8 
 ±14.3 

97.9 
 ±1 

- - 

10 125.5 
±12.6* 

77.9 
±9.8 

87.4 
±14.7* 

97.3 
 ±3.04 

4.9 
 ±2.5* 

- 

30 116.8 
 ±12.5 

74.8 
±8.8 

77.8 
 ±14.7 

97.9 
 ±0.9 

1.5 
 ±0.9 

102.2 
±15.8* 

Data are expressed as Mean±SD, * denotes a statistically significant change, - no reading 
at this time. 
 
 Correlation between pain intensity and 
other measured parameters at 10 minutes: 
There was a statistically significant 
correlation between pain intensity 
(measured by VAS) and systolic blood 
pressure during extraction (p=0.038). 
While DBP, heart rate and oxygen 
saturation showed no such significant 
correlation (p=0.293, 0.225 and 0.340 
respectively). 
 The effects of lidocaine with adrenaline 
in hypertensive patients: In hypertensive 
patients, systolic blood pressure (SBP) 
was increased from 132.5±14.6 mmHg at 
the baseline value to 143.1±14.9 and 
153.9±16.6 mmHg at 5 and 10 minutes 
after lidocaine with adrenaline injections, 
and this increase was statistically 
significant at both time intervals 
(P=0.005 and 0.000 respectively) and 
returned back to baseline values 30 
minutes after the injection (Table III). 

 The highest heart rate increment was 
seen 10 minutes post-lidocaine with 
adrenaline injection with a mean of 91.7 
bpm. This increase is statistically 
significant in comparison to baseline 
value 81.4±14 bpm (p=0.002). 
 The level of blood glucose was 
significantly increased from 105.1±27 
mg/dl at the baseline value to116.9±29.3 
mg/dl at 30 minutes after injection (10 
minutes following tooth extraction) 
(P=0.00), However, the glucose level is 
still within the normal range and none of 
the patients experienced hypo- or 
hyperglycemia. 
 The pain intensity (measured by VAS) 
during tooth extraction 10 minutes after 
lidocaine and adrenaline injection were 
significantly increased to 4.3±2.3 scores 
when compared to the baseline level 
2.8±1.9 scores (P=0.001). 
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Table III: Changes in hypertensive patients after lidocaine with adrenaline 
injection during tooth extraction. 

Minutes 
after 
injection 

Systolic 
pressure 
(mmHg) 

Diastolic 
pressure 
(mmHg) 

Heart rate 
(bpm) 

Oxygen 
saturation
% 

Visual 
analogue 
scale 
(score) 

Blood 
glucose 
(mg/dl) 

0 132.5±14.6 81.9± 8.7 81.4 ± 14 98.1 ± 0.7 2.8± 1.9 105.1 ± 27 
5 143.1±14* 81.5± 7.1 84.5 ±15.5 97.8 ± 1.7 -       - 
10 153.9±16* 90.7±15.3 91.7±18.1* 97.2 ± 1.6 4.3± 2.3*       - 
30 135.5±20.4 80± 13 83.4 ± 15.5 97.7 ± 1.1 1.3 ± 0.6 116.9±29.3* 

Data are expressed as Mean±SD,* denotes a statistically significant change, - no reading 
at this time. 
 
 Correlation between pain intensity and 
the measured parameters at 10 minutes: 
There was a statistically significant 
correlation between pain intensity 
(measured by VAS) and systolic blood 
pressure and heart rate during extraction 
(p=0.028 and 0.004 respectively). While 
DBP showed no such significant 
correlation (p=0.681). 
Comparison of different parameters 
between normotensive and hypertensive 
groups: 1- Blood pressure: The trends in 
changes of SBP over time in both groups 
were demonstrated in figure (1a,b). These 
changes follow the same pattern in both 
groups. The changes in (SBP) between 
normotensive and hypertensive groups 
from their baseline value also showed a 

statistically significant difference at 5 and 
10 minutes after injections (P=0.040 and 
0.002 respectively). 
At five minutes after the administration of 
lidocaine with adrenaline (T5), there was 
a slight and transient decrease in mean 
DBP in both groups (about -1.3 and -0.4 
mmHg in normal and hypertensive 
patients respectively). However, during 
extraction T10, the DBP increased to 77.9 
mm Hg and 90.7 mmHg in group 1 and 2 
respectively and returned to baseline 
value after tooth extraction (T30) without 
a statistically significant difference. The 
observed changes of DBP from baseline 
showed the statistically significant 
difference (p = 0.034) only during tooth 
extraction at T10. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Effect of lidocaine with adrenaline on systolic blood pressure (a) and 
heart rate (b) of normal and hypertensive patients. * denotes a statistically 
significant change from baseline. 
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 Blood glucose: In comparison between 
groups no significant differences in blood 
glucose between normotensive and 
hypertensive groups (P=0.952).  
 The effect of lidocaine with adrenaline 
on plasma metanephrine concentration 
and hemodynamic changes: Ten young, 
healthy male volunteers mean age of 
22.3±0.8 years were subjected to simple 
periodontal treatment (deep scaling) 

under lidocaine with adrenaline. A 
dramatic increase in plasma metanephrine 
concentrations (PMC) was observed at 10 
minutes post lidocaine with adrenaline 
injection T10 (during treatment) (up to 
2451.3 pg/ml) and returned back around 
baseline value after 30 minutes following 
the injection (after treatment) (mean= 
288.2±79.6) (Figure 2). 

 
Figure 2: Effect of lidocaine with adrenaline on plasma metanephrine  
concentration at 0,10 and 30 minutes following lidocaine with adrenaline injection. 
 
 At 10 minutes after lidocaine with 
adrenaline injection (T10), There was a 
statistically significant difference 
between plasma metanephrine 
concentration (P=0.008) as compared to 
its corresponding baseline value, 
Similarly, SBP and HR showed a 

significant increase (P=0.002 and 
P=0.001 respectively) as compared to 
their corresponding baseline value. On 
other hands, DBP showed no statistically 
significant difference (p=0.504) Table 
(IV).

 
Table IV: The effect of lidocaine with adrenaline on metanephrine concentration 

and hemodynamic parameters at T10 
Minutes 
after 
injection 

Metanephrine 
(pg/ml) 

Systolic blood 
pressure (mmHg) 

Diastolic blood 
pressure (mmHg) 

Heart 
rate 
(bpm) 

T0 275.4 ± 56.7 109.8±7.5 67.1±5.2 75.6±7.7 
T10 2451.3 ± 962.7 122.5±12.9 68.2±7.7 87.8±9.9 
P value 0.008* 0.002* 0.504 0.001* 

Data are expressed as Mean ± SD, * denotes a statistically significant change. 
 

The changes in systolic blood pressure at 
T10 minutes (during treatment) and 
30minutes (after treatment) following 
lidocaine with adrenaline injection from 
their corresponding baseline value were 
strongly correlated with the changes in the 
plasma metanephrine concentration at the 
same periods.(P=0.020 -r=0.717 and 
P=0.000 -r=0.896 respectively). The 

changes in diastolic blood pressure at 10 
minutes following the injection of 
lidocaine with adrenaline (during 
treatment) from their corresponding 
baseline value (T10-T0)was strongly 
correlated with the changes in the plasma 
metanephrine concentration at the same 
periods.(P=0.004 -r =0.811) (Figure 3).
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Figure 3: Correlation between plasma metanephrine concentration and systolic (a) and 
diastolic (b) blood pressure at 10 minutes following lidocaine with adrenaline injection. 

 

While there was no statically significant 
correlation between changes of plasma 
Metanephrine concentration and heart 
rate from their corresponding baseline 
value at 10 and 30 minutes post local 
anesthetics injection (P=0.329 -r=0.345 
and P=0.121 -r=0.523 respectively). 
 
Discussion 
 The current study demonstrated in 
normotensive and hypertensive patients, a 
significant increase in systolic blood 
pressure, heart rate and visual analogue 
scale of pain occur at 10 minutes after 
intraoral injection of lidocaine with 
adrenaline during extraction. Diastolic 
blood pressure and oxygen saturation 
showed no significant changes as 
compared to baseline values in both 
groups. Levels of blood glucose showed a 
significant elevation from the baseline 
values at the end of the tooth extraction. 
There was a significant correlation 
between the level of pain intensity 
(measured by VAS) and systolic blood 
pressure and heart rate during extraction. 
Lidocaine in combination with adrenaline 
during a surgical procedure in the current 
study was found to increase systolic 
blood pressure; Such increase was 
significantly larger in hypertensive 
patients than the normotensive patients. 
This is possibly due to the difference in 

tissue response to adrenaline in 
hypertensive patients15. Abraham Inpijn 
et al, 198816 in their study observed that 
hypertensive patients undergoing tooth 
extraction experience a greater increase in 
blood pressure as compared to the 
normotensive group after intraoral 
injection of 2 % lidocaine with 1:100,000 
adrenaline.  
Our study is in agreement with Niwa et 
al., 200117 who evaluated twenty-seven 
patients with cardiovascular disease who 
received an intraoral injection of 
lidocaine plus adrenaline, they found 
significant cardiovascular changes 10 
minutes post injection and they 
speculated that these changes were 
limited and within the normal ranges. It 
was also observed that heart rate and 
systolic blood pressure elevated from the 
baseline by 5.1% and 4.1%, 
correspondingly, while diastolic blood 
pressure decreased by approximately 10 
%. This effect is explained by the stress 
during the dental surgical procedure and 
the effect of external adrenaline8. 
The maximum hemodynamic effects in 
our study were detected at 10 minutes 
following the injection. This time 
coincided with the use of dental elevator 
during extraction procedure, the effect of 
the pressure of the elevator is not 
abolished by the local anesthesia, and the 
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patient may remain anxious by a sense of 
pressure regardless of entire anesthesia of 
the pain fibers4, such increase may be 
further attributed to other factors such as 
psychological and physical stress since 
these changes occurred in both groups 
during extraction18. 
Psychological and physiological stress 
enhance the release of the endogens 
catecholamines which in turn give rise to 
change in the hemodynamic parameters, 
as its well-known that the released 
endogenous adrenaline is much greater 
than that used in dental practice19. The 
possibility of intravascular injection of 
local anesthesia cannot be excluded as the 
aspiration technique during the injection 
process is not used.  
In the current study, the measured 
parameters returned back to baseline 
reading 10 minutes after the completion 
of tooth extraction as the stress and fear 
induced by surgical procedure, were 
terminated16. Furthermore, In the current 
study, we found that diastolic blood 
pressure increased at 10 minutes post 
local anaesthetics injection in a similar 
way to systolic blood pressure but to less 
extent, this finding is in agreement with 
previous studies5,20,21. 
There was a significant increase of heart 
rate during extraction in both groups as 
compared to their corresponding baseline 
values; However, the differences between 
the normotensive and hypertensive were 
not significant. Such increase may be 
attributed to the fact that heart rate and 
cardiac contraction are increased due to 
activation of ß1 receptors on the sinoatrial 
node22. 
The finding of the current study was in 
agreement with other studies that report 
no significant changes in oxygen 
saturation in both normotensive and 
hypertensive groups23,24. 
The effect of local anesthetic 
administration with adrenalin upon the 
level of blood glucose has been studied 
and there was much controversy about 
this effect. It was observed that there was 

no significant change in level of blood 
glucose 10 minutes following the 
procedure in comparison to the baseline 
value25, however, another study detected 
changes in plasma catecholamines and 
blood glucose in normotensive patients 
during tooth extraction and they found 
that the injection of 2% lidocaine with 
1:80,000 adrenaline and tooth extraction 
resulted in statically significant increases 
in plasma adrenaline concentration and 
serum glucose level during tooth 
extraction and they demonstrated that 
there was a close correlation between the 
adrenaline concentration and serum 
glucose26. 
In the current study, blood glucose level 
exhibited statistically significant increase 
at the end of the tooth extraction as 
compared to baseline value. This increase 
in adrenaline (whether exogenous or 
endogenous) through activation of the β 
receptor can enhance the glycogenolysis 
in the liver and increase glucagon 
secretion on another hand, adrenaline can 
inhibit insulin secretion and cause 
transient hyperglycemia27. 
The increase in glucose level may be 
small and momentary and can be 
tolerated by patients with normal insulin 
sensitivity, however, in diabetic patients, 
it may be of importance26. 
Part 2: We measured the plasma 
metanephrine (adrenaline metabolite) due 
to its better stability as compared to 
adrenaline and it reflects the sympathetic 
overactivity during stress and dental 
procedure11-13. 
There was a dramatic increase in plasma 
metanephrine concentrations with the 
peak value occur during the dental 
procedures. Such increase was associated 
with elevated systolic blood pressure and 
heart rate. The elevation can be attributed 
to both the administered adrenaline in 
addition to the stress or fear associated 
with dental treatment which resulted in 
increased circulating levels of adrenaline 
metabolite28. Numerous studies tried to 
measure plasma catecholamine levels 
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following intraoral injections of local 
anesthetic with adrenaline and tried to 
correlate it to the hemodynamic reactions. 
Some found that following injection of 
one cartridge of 2% lidocaine with 
1:100,000 adrenaline there was a two to 
three-fold increase in plasma 
catecholamine levels as compared to their 
corresponding baseline levels with non-
significant hemodynamic effects29-31. It's 
worthwhile to notice that these studied 
were using (only) one cartridge of 
lidocaine containing adrenaline with 
different dilution ratio as in our study, in 
addition to the different study population. 
Other studies observed that intraoral 
injections of local anesthetics with 
adrenaline increase the plasma adrenaline 
levels and associated with a 
cardiovascular alteration32-33. The 
consideration of premedication with 

anxiolytic drugs or beta blockers prior to 
the dental procedure should be considered 
in patients at cardiovascular risks. 
 
In Conclusion, there was a significant 
increase (elevation) in both systolic blood 
pressure and heart rate occurs during 
dental procedure in normal and 
hypertensive patients with more increase 
in the latter group, also there was a 
significant increase in blood glucose level 
following the dental procedure but it does 
not exceed the normal range. Similarly, 
metanephrine concentration was 
increased during the dental procedure and 
it was correlated to the increase in the 
systolic and diastolic blood pressure. 
Generally, the hemodynamic changes and 
the increase of blood glucose could be 
attributed to the excessive catecholamines 
of exogenous and/or endogenous origin.
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