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Abstract 

Objective: Based on specific parameters such as blood glucose levels, blood pressure, and pulse rate, a prospective randomized case-

control study was conducted to determine the stress during minor oral surgical procedures. 

Methods: A total of 200 patients who underwent minor oral surgical procedures were randomly assigned into two groups: group (1) 

received 2% lignocaine with adrenaline, while group (2) received the same plus an oral intake of 10 mg glucose in 200 mL water after 

administration of local anesthesia. Before starting the operation and after the procedure was completed, the blood glucose level, blood 

pressure, and pulse rate were taken at the chairside, with the time difference for each phase noted. 

Results: In group (1), blood glucose levels were found to decrease before operations and then increase to a value higher than the 

preoperative value, while in group (2), blood sugar levels remained constant before eventually rising to a higher postoperative value. 

Blood pressure increased gradually in all classes, and a rise in pulse rate was observed. 

Conclusions: We found a temporary decrease in blood glucose levels preceding an increase in blood glucose levels, lasting no more 

than four or five minutes in minor intraoral operations under local anesthesia. Mild hypoglycemia may trigger episodes of psychogenic 

syncope, so this brief hypoglycemia is of great clinical importance. At the same time, pulse rate and blood pressure gradually increase 

with the procedures' progress, which is due to sympathetic nervous system excitation that promotes norepinephrine-induced changes 

in many systems. 
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Introduction 

Minor oral surgical procedures are one of the basic and 

most frequent dental procedures, which is considered a 

stressful and painful intervention(1,2). If a patient's 

discomfort can be eased, surgical treatments can be done 

in a more relaxed setting, and the patient's pain level 

may rise(3). Lidocaine is the most widely used local 

anesthetic solution in dentistry. Nils Lofgren first 

introduced lidocaine in 1943, and it was first used as a 

local anesthetic material in 1948. However, the systemic 

complications of local anesthetic injection are one of the 

most serious concerns(4). 

Vasovagal shock, hyperventilation syndrome, 

tachycardia, shivering, and loss of consciousness are the 

most common complications after lidocaine injection(2-

4). In addition, injection procedures trigger pain and 

cause the release of endogenous catecholamine, which 

can have a synergistic effect with the anesthetic 

vasoconstrictors, resulting in certain complications(5,6). 

Using epinephrine and local anesthesia can also induce 

metabolic changes(7). 

Some people have adverse reactions to local anesthetic 

injections, such as paleness and loss of consciousness, 

and one of the helpful substances in these cases is 

glucose(8). Stress before and during an injection can 

stimulate the sympathetic nervous system, boosting 

blood glucose levels in patients undergoing minor oral 

procedures. In addition, catecholamine release, blood 

glucose, and insulin levels can all be increased by dental 

surgery with a local anesthetic injection(9). 

The stress response is responsible for the hormonal and 

metabolic changes that occur as a result of injury or 

trauma, and it includes a wide range of endocrinological, 

immunological, and hematological events as a state of 

discord or disruptions in homeostasis brought about by 

psychological, environmental, or physiological 

stressors(10). In addition, these conditions trigger 

immune-inflammatory and metabolic responses that are 

intricately intertwined since the cells involved in these 

main events ontogenetically derive from a special 

primordial organ combining both immune and 

metabolic roles(11). 

The net effect of the endocrine response to stress due to 

surgery is an increase in catabolic hormone secretion as 

blood glucose levels rise after surgery starts. As a result 

of increased hepatic glycogenolysis and 

gluconeogenesis, cortisol and catecholamines aid 

glucose production. Furthermore, the intake of 

peripheral glucose is limited and decreased(12). 

Adrenaline has systemic and hemodynamic effects like 

an increase in blood pressure, heart rate, and blood 

glucose levels due to the release of endogenous 

adrenaline and injected exogenous adrenaline.(13) 

Hyperglycemia may result from both the direct and 

indirect action of adrenaline. Insulin secretion is 

suppressed as an indirect effect. Direct activities 

resulted from increased hepatic glucose release and 

decreased glucose consumption. A physiological 

increase in adrenaline will promote glycogenolysis and 

glyconeogenesis. Although its impact on 

glycogeno­lysis varies rapidly, hyperglycemia 

continues because of gluconeogenesis(14-19). 

Although hyperglycemia is a feature of acute stress, this 

effect in the initial phase of stress shows that subjects 

who have undergone more stress have a lower 

hyperglycemic response to adrenaline injection. A 

psychogenic stimulation may be the direct cause of the 

drop in blood sugar. The parasympathetic nervous 

system induces insulin release through the vagus nerve, 

which regulates glucose homeostasis by affecting the 

pancreatic islet of Langerhans cells(20-24). 

  

Patients and methods 

Over six months, from December 2019 to June 2020, a 

randomized, prospective, case-control study was 

performed in the Department of Oral and Maxillofacial 

Surgery, College of Dentistry, University of Sulaimani. 

In this study, patients who underwent minor dental 

procedures such as therapeutic extractions and 

impactions, patients with no underlying systemic 

problems that would make the procedure unsafe are 

included in the research. In addition, patients with 

systemic diseases such as diabetes and hypertension, 

steroid therapy three months before the study, pregnant 

and lactating mothers, and subjects with intolerance to 

local anesthetics or nonspecific drugs were excluded.  

After obtaining written informed consent, 200 patients 

who needed regular minor oral surgical procedures and 

met this study's inclusion requirements were chosen. 

Patients were divided randomly into two groups. Before 

and after local anesthesia administration and after the 

procedure was completed, the patient's blood pressure, 

blood glucose levels, and pulse rate were monitored at 

the chairside, with the time difference for each phase 

noted. In group (2), after administering local anesthesia 

to all patients, 10 milligrams of glucose in 200 milliliters 

of water were provided, and the same parameters were 

reported. Before local anesthesia administration, after 

local anesthesia administration, and after procedure 

completion, both patients' blood pressure and blood 

glucose levels were registered on a chair, with the time 

gap for each phase noted. Three surgeons took those 

patients randomly with the same inclusion criteria and 
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used the same protocol or method for both groups of 

patients. One of the fingers was prepared and pricked 

with a disposable lancet to extract blood after being 

disinfected with an alcohol swab. A drop of blood was 

placed on the test strip, and the glucometer's readings 

were registered. Blood pressure and pulse rate were 

monitored using an automated sphygmomanometer. All 

the collected data were analyzed for statistically 

significant correlations using the Shapiro-Wilk 

normality test, Mann-Whitney U test, and the Friedman 

test to assess the statistical difference between blood 

glucose and blood pressure pulse rate before and after 

local anesthesia application after the procedure is 

completed. 

 

Results 

A total of 200 patients who sought minor oral surgical 

procedures were randomly assigned to one of two 

groups: test group (1) and control group (2). group (1) 

had 52% female patients and 48% male patients, while 

group (2) had 32% male patients and 68% female 

patients, Table 1. 

 Table 1: Number of males and females per group. 

 

 

 

In test group (1), blood glucose levels declined before 

the procedure and then gradually increased to a value 

higher than the preoperative value. At the same time, in 

the group (2), blood sugar levels remained stable 

without decline and gradually increased to a higher 

postoperative value; the range of blood glucose levels 

on the chair varied from the highest value of 178 mg/dl 

to the lowest of 80 mg/dl. In contrast, the blood glucose 

level after administration of local anesthesia ranged 

from a peak value of 163 mg/dl to a lowest of 78 mg/dl, 

the final evaluation of blood glucose level was 

immediately posted extraction revealed a range of 

values from the highest of 183 mg/dl to a lowest of 74 

mg/dl, Table 2. 

The blood glucose level in the control group (2) ranged 

from a maximum of 147 mg/dl to a minimum of 91 

mg/dl, while the blood glucose level after administration 

of local anesthesia ranged from a maximum of 162 

mg/dl to a minimum of 100 mg/dl, and about the blood 

glucose level in the group (2) the final measurement of 

blood glucose levels immediately after the procedure 

showed a range of values from a maximum of 162 mg/dl 

to a minimum of 100 mg/dl, Table 2. 

Both patients’ pulse rates and blood pressure gradually 

rose during the operations. The pulse rate was observed 

to increase until stage three of the procedures, after 

which it started to decrease to a value higher than the 

start time. However, according to the Shapiro-Wilk 

normality test, the data is not normally distributed. As a 

result, non-parametric tests were used in the present 

study. 

According to the Mann-Whitney u test, there is a 

statistically significant difference (p=0.00) between the 

blood glucose levels before and after local anesthesia 

application between groups (1) and (2), but no 

statistically significant difference (p=0.084) between 

groups (1) and (2) for the blood glucose levels after the 

treatment. According to the Friedman Test, there is a 

substantial statistical difference between blood glucose 

levels before and after local anesthesia application and 

after the procedure is completed, with the maximum 

level of blood glucose level occurring before local 

anesthesia application, followed by after local 

anesthesia application, and finally, after the procedure is 

completed, Figure 1. 

Pulse rate 

According to the Friedman Test, there is a statistically 

significant difference (p=0.00) in pulse rate (PR) before, 

during, and after the operation, with the highest level of 

pulse rate after local anesthesia (LA) application, 

followed by before local anesthesia application, and 

finally after procedure completion, Table 3, Figure 2. 

Blood pressure 

According to the Friedman Test, there is a statistically 

significant difference (p=0.034) in systolic blood 

pressure before, during, and after the operation, with the 

highest level of systolic blood pressure before local 

anesthesia application, followed by after local 

anesthesia application, and finally after procedure 

completion, Table 4. 

According to the Friedman Test, there is a highly 

statistically significant difference (p=0.00) in diastolic 

blood pressure before, during, and during the operation, 

with the highest diastolic blood pressure level after local 

anesthesia treatment. 

 

Groups  Groupe (1) Groupe (2)  Total 

Male 48% 32% 80 

Female 52% 68% 120 

Total 100% 100% 200 
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Figure 1: Blood glucose levels before, after local anesthesia, and at the 

completion of procedure (BG=Blood glucose, LA=local anasthesia). 

 

Table 2: Descriptive statistical analysis for the blood glucose level of both groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Group 
Blood Glucose 

Before anesthesia  

Blood Glucose 

After anesthesia 

Blood Glucose 

Final evaluation 

Without 

No. 100 100 100 

Minimum 80 78 74 

Maximum 178 163 183 

Range 98 85 109 

Median 111.00 110.00 109.50 

With 

sugar 

No. 100 100 100 

Minimum 91 100 82 

Maximum 147 162 208 

Range 56 62 126 

Median 125.00 123.00 115.00 

Total 

No. 200 200 200 

Minimum 80 78 74 

Maximum 178 163 208 

Range 98 85 134 

Median 121.00 116.00 111.00 

Group 
Blood Glucose 

Before anesthesia  

Blood Glucose 

After anesthesia 

Blood Glucose 

Final evaluation 

Without 

No. 100 100 100 

Minimum 80 78 74 

Maximum 178 163 183 

Range 98 85 109 

Median 111.00 110.00 109.50 

With 

sugar 

No. 100 100 100 

Minimum 91 100 82 

Maximum 147 162 208 

Range 56 62 126 

Median 125.00 123.00 115.00 

Total 

No. 200 200 200 

Minimum 80 78 74 

Maximum 178 163 208 

Range 98 85 134 

Median 121.00 116.00 111.00 



   

 

Vol 9(1)                                                                                                                                                                         Abdalkarim et al. 

                                                                                                                                                                                 
   

 
 

                                                                                                                                                                            17  
 

Table 3: Descriptive statistical analysis for pulse rate. 

  
Pulse rate  

Before anesthesia 

Pulse rate  

After anesthesia 

Pulse rate 

Final evaluation 

No. 200 200 200 

Minimum 53 55 61 

Maximum 120 119 151 

Range 67 64 90 

Median 84.50 89.00 81.00 

Table 4: Descriptive analysis for both systolic and diastolic blood pressure levels.

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The difference in Blood Pressure during local anesthesia and at the completion of the 

procedure. 

 

 

 

 

  

Systolic Blood 

Pressure before 

LA. 

Diastolic 

Blood Pressure 

before LA. 

Systolic 

Blood 

Pressure after 

LA. 

Diastolic 

Blood Pressure 

after LA. 

Final 

systolic 

Blood Pressure 

Final 

diastolic 

Blood 

Pressure 

No. 200 200 200 200 200 200 

Minimum 90 11 86 12 86 44 

Maximum 178 114 184 791 185 109 

Range 88 103 98 779 99 65 

Median 124 76 123 74 120 75 
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Discussion 

This clinical trial analyzed glucose levels in 200 patients 

before, after local anesthesia, and after tooth extraction. 

There was no evidence of hypoglycemia, which may be 

attributed to the release of catecholamine and cortisol in 

reaction to anxiety, fear, and pain throughout the 

injection(1,2,3). 

The stress response to surgery is characterized by 

increased pituitary hormone production and sympathetic 

nervous system activation, which have secondary 

effects on the adrenal glands, resulting in a hormone 

cascade(4-9). 

During the stress response, hypothalamic sympathetic 

nervous system activation results in increased 

catecholamine secretion from the adrenal medulla and 

release of norepinephrine and cardiovascular effects 

such as tachycardia and hypertension(10-16). 

Surgery is one of the most effective activators of cortisol 

secretion, resulting in protein catabolism, 

gluconeogenesis, and inhibition of glucose uptake by 

peripheral cells, both of which contribute to higher 

blood glucose levels(17-20). 

The most effective method of inhibiting stress responses 

is neuronal blockade with local anesthetics, 

emphasizing active anesthetic and analgesic regimens(21-

24); catabolism of stored body fuels is the ultimate 

metabolic reaction. The severity and length of the 

response are usually proportional to the surgical injury 

and the incidence of complications such as sepsis(25-27). 

Our research focused on quantifying and assessing 

stress in patients undergoing minor oral surgical 

procedures using blood glucose as a primary parameter 

and blood pressure and pulse rate as adjuvant 

parameters. Then, in the group (1), it gradually 

increased to a value higher than the preoperative value, 

while in the group (2), blood sugar levels remained 

stable without declining and gradually increased. 

A prospective study by Paul C Salins et al.(13) measured 

the glucose level in capillary blood of 16 patients who 

experienced vasovagal syncope during exodontia with 

local anesthesia. Syncope can be caused by hypotension 

(especially in patients with poor nutrition or those who 

are fasting). Loser et al.(18) conducted a retrospective 

analysis in which glucose metabolism is significantly 

altered in acute conditions. Stress-induced 

hyperglycemia is an adaptive response to stress with 

altered glucose metabolism resulting in the 

redistribution of glucose intake into other metabolic 

pathways such as lactate development.  

Murugan et al.(24) found that the blood glucose levels 

declined before extraction and then increased to a value 

higher than the preoperative value in the test group (1). 

At the same time, in the control group (2), the blood 

sugar values maintained a steady state without decline 

until they progressively increased to a higher 

postoperative value. In their research, the blood pressure 

was found to elevate gradually. An increase in pulse rate 

was observed in all stages until the administration of 

local anesthesia, after which there was a marked decline. 

Jason Radley et al.(25) found that physiological stress 

responses are initiated rapidly. Sympathetic nervous 

system excitation promotes norepinephrine-induced 

changes in numerous bodily systems, including 

increases in heart rate and blood pressure and 

epinephrine release(29-32), promoting hepatic 

glycogenolysis which will introduce glucocorticoid 

hormones into the circulation to provide further 

redistribution of energy resources (like hepatic 

gluconeogenesis), while also serving to limit the 

duration and impact of the initial stress response (24,33-36). 

these findings are agreed with the results of our study. 

 

Conclusions 

A transient drop in blood glucose levels occurs, lasting 

no more than four or five minutes, before a dramatic 

increase in blood glucose levels. Mild hypoglycemia can 

also cause psychogenic syncope; therefore, this transient 

hypoglycemia is significant in therapeutic practice, 

which is true to some extent, but it is especially relevant 

in malnourished or fasting patients. And both blood 

pressure and pulse rate were found to increase gradually 

with the progression of the procedure because the stress 

leads to increase epinephrine release by adrenal glands 

due to sympathetic system stimulation. 
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