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ABSTRACT
Background: The patients that are subjects to oral-surgical interventions produce large amounts of steroids in comparison with healthy 
patients which are not a subject to any dental intervention. The aim of research was to determine the level of stress hormone cortisol in 
serum, arterial blood pressure and arterial pulse, and to compare the effectiveness of the usage of lidocaine with adrenalin in comparison 
with lidocaine without adrenalin during the tooth extraction. Patients and methods: This clinical research includes patients with indica-
tion of tooth extraction divided in hypertensive and normotensive patients. Results: There is no important statistical distinction between 
groups, for the cortisol levels before, during and after tooth extraction regardless of the type of anesthetic used, while we registered higher 
values of systolic and diastolic values at hypertensive patients, regardless of the type of anesthetic Conclusion: There is significant systolic 
and diastolic blood pressure rise in both groups of patients hypertensive and normotensive patients, (regardless of anesthetic used with 
or without vasoconstrictor), who underwent tooth extraction. The special emphasize is attributed to hypertensive patients where these 
changes are more significant. As per cortisol level and pulse rate, our results indicate no significant statistical difference in between groups.
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1. INTRODUCTION
Stress is defined as the body’s response to external fac-

tors or pressures. (American Institute of Stress). Stress 
factors are diverse and the pain as single agent is one of 
those, moreover stress intensifies the pain. (1-4). The first 
reaction of the human body to the stress is the alarm reac-
tion, where impulses are transmitted to the brain through 
sensory pathways that furthermore stimulate adrenal 
cortex to produces cortisol and other glucocorticoids (2, 
4). Apart from affecting the adrenal cortex, stress factors 
at the same time stimulate the sympathetic nervous sys-
tem causing the reaction “fight” or “flight”, increasing the 
blood pressure and blood volume, reducing digestion due 
to the blood distribution from digestive tract to the mus-
cles and other active organs and increasing the glucose 
concentration (3). The reaction of the adrenal stress relat-
ed to tooth extraction is much greater than the stress that 
occurs during any other routine dental intervention (5, 6). 

Patients undergoing oral surgery interventions produce 
larger amounts of steroids compared with healthy pa-
tients who are not undergoing any dental intervention (1).

Special attention is addressed to hypertensive patients. 
Hypertensive systolic and diastolic pressure is with high-
er values in reference to the patient’s age. One adult with 
increased arterial pressure values   over 135/85 mmHg in 
general, is considered as hypertensive (7).

2. PATIENTS AND METHODS
The research is carried out in the Oral Surgery Clinic 

in Prishtina Clinical University Stomatological Center, 
Kosovo. This prospective clinical study included patients 
with indication of teeth extraction divided into 2 groups: 
Group 1- normotensive patients (40 patients) and Group 
2- hypertensive patients (40 patients). Group 1 and 2 were 
divided in further two subgroups. Patients in Subgroup 1 
were treated with a local anesthetist lidocaine with adren-
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aline (anesthetic lidocaine 2 ml in a solution of 2% with 
1: 100,000 adrenaline), while the patients of subgroup 
2 were treated with local anesthetist lidocaine without 
adrenaline (2% without adrenaline in an amount of 2 ml 
was used). Each patient underwent a detailed anamnestic 
data and classification. Several samples of blood were tak-
en, as follows:

 • First blood sample is taken 30 minutes prior to ad-
ministration of anesthesia;

 • Second blood sample is taken during the interven-
tion (i.e. extraction of tooth or debridement

 • Third blood sample is taken 30 minutes after the in-
tervention.

The blood samples are taken to determine the level of 
the stress derived from hormone cortisol using RIA meth-
od. Accumulated amount of blood in 2 ml of each sample 
(sample) was put in a test tube. Centrifugation of blood is 
carried out to separate serum from plasma. Samples are 
stored at -18C and analyzed in Endocrinology laborato-
ries at the Clinical Institute of University Clinical Center 
of Kosova. The obtained results for cortisol level were an-

alyzed by standard curves. The results are calculated using 
semi-logarithm curve with B / TB / B0 (%) in the vertical 
axis and the concentration of cortisol standard horizon-
tal axis (nmol / L). Converted the results from nmol / L 
(nM) in mg / L were made by multiplying the coefficient 
of 0.326. To analyze data at the same time we performed 
quality control data, so that the control samples are used 
for security quality results. These samples are made in 
the same way as research samples and analyzed using the 
same statistical methods. Normal values   of cortisol are: 
morning from 260 to 720 nM, and 50-350 nM at night. 
Measuring blood pressure was completed with manual 
device Sprengler Official. 7, while the pulse and oxygen 
saturation of the c NONIN Onyx 9500 device.

Blood pressure measurements, arterial pulse and oxy-
gen saturation on the day of extraction carried out   as fol-
lows:

 • First measurement was carried out 30 minutes be-
fore application of the anesthetic;

Group N Mean SD Min  Max 95% CI      

Lidocaine with 
adrenaline 

P=0.145 
KW=3.86H H 20 312.80 156.68 125 690 239.47 386.13 P>0.05 H vs.N

N  N 20 406.40 156.29 157 710 333.26 479.54

Lidocaine 
without adren-
aline

P=0.436 
F=0.84

H 20 357.35 170.22 138 820 277.68 437.02 P>0.05 H vs.N

N 20 304.70 104.15 167 560 255.96 353.44

Total P=0.678 
KW=0.77

H 40 335.08 163.05 125 820 282.92 387.23 P>0.05

N 40 355.55 140.84 157 710 310.50 400.60 H vs.N

Table 1. Cortisol values   before tooth extraction. H-Hypertensive; N-Normotensive

Group N Mean SD Min Max 95% CI      

Lidocaine 
with adren-
aline 

P=0.300 
F=2.405H 20 332.20 147.57 158 617 263.13 401.27 P>0.05

N 20 407.05 163.74 180 791 330.23 483.68 H vs.N

Lidocaine 
without 
adrenaline

P=0.595 
F=0.522

H 20 400.65 162.84 129 845 324.44 476.86 P>0.05

N 20 362.90 102.86 175 557 314.76 411.04 H vs.N

Total P=0.773 
F=0.256

H 40 366.43 157.26 129 845 316.12 416.73 P>0.05

N 40 384.98 136.80 175 791 341.21 428.74 H vs.N

Table 2. Cortisol values   during tooth extraction

Group N Mean SD Min Max 95% CI      

Lidocaine with 
adrenaline 

P=0.579 
KW=1.09H 20 364.80 157.54 169 715 291.07 438.53 P>0.05

N 20 405.80 150.29 195 760 335.46 476.14 H vs.N

Lidocaine without 
adrenaline

P=0.704 
F=0.35H 20 429.40 184.69 185 896 342.97 515.83 P>0.05

N 20 431.35 125.61 247 650 372.56 490.14 H vs.N

Total P=0.462 
KW=1.54H 40 397.10 172.57 169 896 341.9 452.3 P>0.05

N 40 418.58 137.32 195 760 374.65 462.5 H vs.N

Table 3. Cortisol values   30 minutes after tooth extraction
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 • Second measurement was carried out during the 
intervention (i.e. tooth extraction, wound rinse, de-
bridement)

 • Third measurement was carried out 30 minutes af-
ter the extraction of the tooth.

Given results for all measurements are compared by 
normal values of each parameter.

Statistical analysis
The tests used for statistical analysis are Kruskal Wal-

lis test and Dunn’s Multiple Comparison test, One Way 
ANOVA and Bonferroni Multiple Comparison Test.

3. RESULTS
Based on the test that we used, for the cortisol level 

before tooth extraction, regardless of the type of the an-
esthetic used we haven’t found important statistical dis-
tinction between groups -hypertensive and normotensive 
patients, H vs. N, P>0.05. (Table1).

The same resulted for the cortisol level during (H vs. 
N, P>0.05) and after (H vs. N, P>0.05) tooth extraction, 

regardless of the type of the anesthetic used (Table 2, Ta-
ble 3).

The values of systolic blood pressures resulted with sig-
nificant statistical difference between the values of systol-
ic blood pressure before, during and after tooth extraction 
in hypertension patients group (H) and Normotensive pa-
tient group (N), (P<0.0001) regardless of type of anesthet-
ic used (Table 4,Table 5, Table 6).

We registered a significant statistical difference where 
systolic arterial pressure is higher in hypertensive patients 
compared with patients with normal blood pressure, re-
gardless of the type of anesthetic used.

Also the values of diastolic blood pressures resulted 
with significant statistical difference between the values 
of systolic blood pressure before, during and after tooth 
extraction in hypertension patients group (H) and Nor-
motensive patient group (N), (P<0.0001) regardless of 
type of anesthetic used (Table 7,Table 8,Table 9).

We registered a significant statistical difference where 
diastolic arterial pressure is higher in hypertensive pa-

Group  N Mean SD Min Max 95% CI      

Lidocaine with 
adrenaline 

P<0.0001 
KW=30.6H 20 145.5 13.17 120 160 139.34 151.66 P<0.001

N  20 114.7 8.66 90 130 110.7 118.8 H vs.N

Lidocaine with-
out adrenaline

P<0.0001 
KW=20.64H 20 147.00 13.02 120 170 140.91 153.09 P<0.001

N 20 116.75 12.70 85 145 110.81 122.69 H vs.N

Total P<0.0001 
KW=56.4

H 40 146.25 12.95 120 170 142.11 150.39

N 40 115.75 10.77 85 145 112.30 119.20 P<0.001 H vs.N

Table 4. Systolic blood pressure 30 minutes before tooth extraction

Group N Mean SD Min Max 95% CI      

Lidocaine with 
adrenaline 

P<0.0001 
F=21.33H 20 143.75 12.23 130 170 138.02 149.48

N 20 116.50 10.77 100 140 111.46 121.54 P<0.001 H vs.N

Lidocaine with-
out adrenaline

P<0.0001 
KW=22.39H 20 144.00 17.59 120 180 135.77 152.23

N 20 116.50 10.89 90 140 111.40 121.60 P<0.001 H vs.N

Total P<0.0001 
KW=48.29H 40 143.88 14.96 120 180 139.09 148.66

N 40 116.50 10.69 90 140 113.08 119.92 P<0.001 H vs.N

Table 5. Systolic blood pressure during tooth extraction

Group N Mean SD Min Max 95% CI      

Lidocaine with 
adrenaline 

P<0.0001 
KW=24.66H 20 138.50 18.50 110 170 129.84 147.16

N 20 110.00 10.26 90 130 105.20 114.80 P<0.001 H vs.N

Lidocaine with-
out adrenaline

P=0.0014 
KW=13.10H 20 136.75 18.52 110 170 128.08 145.42

N 20 117.75 11.53 95 140 112.36 123.14 P<0.01 H vs.N

Total P<0.0001 
KW=38.03H 40 137.63 18.29 110 170 131.77 143.48

N 40 113.88 11.46 90 140 110.21 117.54 P<0.001 H vs.N

Table 6. Systolic blood pressure 30 minutes after tooth extraction
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tients compared with patients with normal blood pres-
sure, regardless of the type of anesthetic used.

We haven’t found statistical significant difference in the 
values of the arterial pulse before, during and after the ex-
traction of the tooth between the groups of patients with 
normal pressure, and hypertensive patients, regardless of 
the type of anesthetic used, H vs. N, P>0.05 (Table10, Ta-
ble 11, Table 12).

4. DISCUSSION
Dental procedure such as tooth extraction is usually 

manifested with noticeable fear compared with other den-
tal procedures (2, 5). Patients undergoing oral surgery in-
terventions produce larger amounts of steroids compared 
to healthy patients who are not undergoing any dental in-
tervention (1). The author Banks (1), investigated cortisol 
level during oral surgical procedures, and showed that it 
remained elevated 7 hours after oral surgery intervention. 
While the author Walker (8) demonstrate the link with 

the cortisol and pain through electronic stimulation of 
the pulp and states raised cortisol level 10 minutes after 
stimulation.

The research data of Miller (9) show an obvious increase 
in cortisol level in saliva after completion of extraction in 
80% of cases as a result of stress produced after the ex-
traction, which is more than a routine dental procedure. 
Similar results are given by Chamani (10) too.

Author Hill (11) concluded the cortisol increase level 
on the day of the tooth extraction and showed reduced 
cortisol level after intervention.

As per hemodynamic changes; In earlier studies by var-
ious authors regarding the evaluation of changes in blood 
pressure during dental treatments, special emphasis is 
placed on the cases of extraction of teeth, where authors 
appear with different results.

Tsutchihashi (12) results indicates that it cannot be 
prejudicial to raised blood pressure in the extraction of 
teeth based on baseline blood pressure or mental stress, 

Grupa N Mean SD Min Max 95% CI      

Lidocaine with 
adrenaline 

P<0.0001 
KW=27.03H 20 87.50 6.39 80 100 84.48 66.57

N 20 78.75 8.41 60 90 91.51 74.92 P<0.001 H vs.N

Lidocaine with-
out adrenaline P<0.0001 

KW=20.88
H 20 89.50 10.87 60 100 84.41 94.58

N 20 74.75 6.78 60 80 71.57 77.92 P<0.001 H vs.N

Total P<0.0001 
KW=34.7

H 40 88.50 8.86 60 100 85.67 91.33

N 40 76.75 7.81 60 90 74.25 79.25 P<0.001 H vs.N

Table 7. Diastolic blood pressure 30 minutes before tooth extraction

Group N Mean SD Min Max 95% CI      

Lidocaine with 
adrenaline P=0.029 

KW=7.1
H 20 84.25 7.48 70 100 80.74 87.75

N 20 76.75 10.67 50 100 71.75 81.74 P<0.05 H vs.N

Lidocaine 
without adren-
aline

P<0.0001 
F=19.63

H 20 86.50 10.89 70 110 81.4 91.59

N 20 73.50 6.71 60 90 70.36 76.64 P<0.001 H vs.N

Total P<0.0001 
F=24.97

H 40 85.38 9.29 70 110 82.4 88.34

N 40 75.13 8.95 50 100 72.26 77.98 P<0.001 H vs.N

Table 8. Diastolic blood pressure during tooth extraction

Group N Mean SD Min Max 95% CI      

Lidocaine with 
adrenaline P=0.001 

KW=13.91
H 20 82.00 9.65 70 100 77.48 86.51

N 20 70.75 9.50 50 95 66.30 75.19 P<0.01 H vs.N

Lidocaine with-
out adrenaline P=0.019 

KW=7.9
H 20 84.75 9.93 70 105 80.1 89.4

N  20 76.00 9.40 60 100 71.6 80.4 P<0.05 H vs.N

Total P<0.0001 
KW=20.46

H 40 83.38 9.77 70 105 80.25 86.5

N 40 73.38 9.70 50 100 70.27 76.48 P<0.001 H vs.N

Table 9. Diastolic blood pressure 30 minutes after tooth extraction
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but is caused by the tooth extracted and the amount of 
anesthetic that is used to control pain. The stress caused 
by pain is the most determinant factor to raised blood 
pressure during oral surgery interventions.

Similar results are found by the author Abraham (13) 
who proves rise in blood pressure from 10 to 70 mmHg as 
in normotensive and hypertensive patients during tooth 
extraction, while author Nakamura (14) in his study con-
cluded measurable increase in systolic pressure during 
tooth extraction. (+10.8 +/- 3.5 mmHg).

As for the impact of catecholamine in changes of hemo-
dynamic parameters, particularly blood pressure, various 
authors suggested the connection between the presence 
of catecholamine and blood pressure increase.

Application or use of vasoconstrictors in local anes-
thetics do not have significant hemodynamic changes 
in normotensive patients, although one observes an in-
crease in systolic arterial pressure, especially after tooth 
extraction. This is attributed to the existence of anxiety 

that persists in extracting some time after extraction (13, 
14). The blood pressure can rise during administration of 
local anesthetic, as well as fast and easy cut after removal 
of the needle from the mouth (17).

Stress caused by pain is the most influential factor to 
raise blood pressure during oral surgery interventions. 
Also the psychological factor may be the reason for the 
increase in blood pressure during tooth extraction. But, 
anxiety score or the impact of mental stress can im-
ply changes in arterial pressure during the extraction of 
teeth (12). Significant hemodynamic changes are found 
in patients with controlled hypertension who underwent 
extraction of teeth regardless of anesthetic used with or 
without vasoconstrictor (15). Hypertensive patients who 
are administered a local anesthetic with vasoconstrictor 
show similar hemodynamic changes like at normotensive 
patients undergoing the same procedures and conditions 
(16).

Group N Mean SD Min Max 95% CI      

Lidocaine with 
adrenaline P=0.36 

F=2.02
H 20 74.65 12.37 51 102 68.86 80.44

N 20 81.45 13.49 63 110 75.13 87.76 P>0.05 H vs.N

Lidocaine with-
out adrenaline P=0.449 

KW=1.60
H 20 81.40 8.70 63 96 77.33 85.47

N 20 78.10 10.61 60 96 73.13 83.06 P>0.05 H vs.N

Total P=0.454 
KW=1.58

H 40 78.03 11.10 51 102 74.47 81.57

N 40 79.78 12.10 60 110 75.9 83.64 P>0.05 H vs.N

Table 10. Puls rate 30 minutes before tooth extraction

Group N Mean SD Min Max 95% CI     

Lidocaine with 
adrenaline P=0.147 

KW=3.83
H 20 77.25 12.34 58 118 71.47 83.03

N 20 85.60 15.27 63 122 78.45 92.75 P>0.05 H vs.N

Lidocaine with-
out adrenaline P=0.754 

F=0.283
H 20 81.25 13.12 62 110 75.11 87.39

N 20 78.65 11.39 59 98 73.32 83.98 P>0.05 H vs.N

Total P=0.629 
F=0.464

H 40 79.25 12.74 58 118 75.17 83.32

N 40 82.13 13.76 59 122 77.72 86.52 P>0.05 H vs.N

Table 11. Puls rate during tooth extraction

Group N Mean SD Min Max 95% CI      

Lidocaine with 
adrenaline 

P=0.140 
F=2.02H 20 75.20 12.23 57 98 69.47 80.92

N 20 83.55 14.25 60 110 76.88 90.22 P>0.05 H vs.N

Lidocaine without 
adrenaline P=0.371 

F=1.00
H 20 80.40 9.54 67 98 75.94 84.86

N 20 76.65 7.58 63 87 73.1 80.2 P>0.05 H vs.N

Total P=0.331 
F=1.11

H 40 77.80 11.14 57 98 74.24 81.36

N 40 80.10 11.79 60 110 76.33 83.87 P>0.05 H vs.N

Table 12. Puls rate 30 minutes after tooth extraction
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The arterial pulse values   vary depending on which tooth 
is extracted, and the amount of the local anesthetic re-
quired to control pain during intervention (12). Also af-
ter the local application of 2% lidocaine with 1: 100000 
adrenaline, there is found a rise in arterial pulse in 19% of 
cases and the arterial pressure in 30% of cases (18).

Based on the study of author Gungormus (19) there is 
no statistically significant changes in systolic and diastolic 
arterial pressure, arterial pulse in all measurements be-
tween normotensive and hypertensive patients. On the 
other hand Liau (20) concluded that there is an increase 
in arterial pulse during tooth extraction when local an-
esthetic containing vasoconstrictor is applied. The study 
of Paramaesvaran (21) concluded the opposite, the reduc-
tion of arterial pulse during tooth extraction.

Also, the author Laragnoil (22) do not report an increase 
in blood pressure in patients with heart disease during 
treatment with dental anesthetic containing a vasocon-
strictor, while author Neves (23) in patients with isch-
aemic heart disease during dental restorative treatments 
described slight increase in systolic arterial pressure

Furthermore, author Meyer (24) compares the hemo-
dynamic changes in hypertensive and normotensive pa-
tients during tooth extraction with application of anes-
thetic, with or without epinephrine and notes that these 
changes are almost the same.

Author Meyer (24) in his study measured the hemody-
namic changes during the extraction of teeth in hyper-
tensive and normotensive patients and concluded that the 
increase in blood pressure in hypertensive patients during 
oral surgery interventions was similar or slightly higher in 
comparison to normotensive patients.

5. CONCLUSION
Our results indicate significant systolic and diastolic 

blood pressure rise in both groups of patients (regardless 
of anesthetic used with or without vasoconstrictor), hy-
pertensive and normotensive patients, who underwent 
tooth extraction. The special emphasize is attributed to 
hypertensive patients where these changes are more sig-
nificant. As per cortisol level and pulse rate, our results 
indicate no significant statistical difference in between 
groups.
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