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ABSTRACT
Introduction: The effectiveness of bupivacaine in reducing postsurgical 
pain has been a topic of debate in previous studies. Consequently, this 
study aimed to investigate the impact of dexamethasone and bupivacaine 
injection on pain intensity in patients undergoing cesarean surgery. 
Methods and Materials: In this double-blind randomized clinical trial, 
75 pregnant women scheduled for cesarean section were divided into 
three groups, each consisting of 25 individuals. The first group received 
0.5% bupivacaine in normal saline, the second group received 0.5% 
bupivacaine in normal saline along with dexamethasone, and the third 
group received an equivalent volume of normal saline as a control. Pain 
intensity was assessed using the Visual Analog Scale (VAS) at the time 
of entering recovery, one hour after surgery, and 24 hours after surgery. 
Findings: The administration of bupivacaine demonstrated superior 
pain control compared to the placebo, resulting in an average decrease 
of 2.88 points in the VAS pain score (P = 0.001, 95% CI = -1.81 to -3.95). 
Additionally, bupivacaine alone outperformed the combination of 
bupivacaine and dexamethasone, with an average reduction of 1.79 points 
in the VAS pain score (P = 0.001, 95% CI = -0.72 to -2.85). Conclusion: The 
findings of this study indicate that the use of bupivacaine can effectively 
reduce pain and the need for opioid painkillers in women undergoing 
cesarean section. However, the concurrent use of dexamethasone with 
bupivacaine diminishes its effectiveness to some extent. Our results 
indicate that the pains of three groups after injection of bupivacaine and 
bupivacaine/dexamethasone are in different levels. Also, the need for 
opioid painkillers in these three groups in order to reduce the pain are 
different.
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INTRODUCTION

Cesarean Delivery: Balancing Safety and Complications

Cesarean delivery, a common surgical intervention, plays a crucial role 
in safeguarding the lives of both mothers and infants. Despite efforts 
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to promote natural childbirth, the utilization rate of this 
procedure has surged in recent years, maintaining an upward 
trend. In 2015, Cesarean deliveries accounted for 27% of all 
births in Europe and 32% in North America. Remarkably, 
Mehzad Urmia Hospital witnessed a substantial increase, 
with Cesarean deliveries constituting 52% of all births in 
2021. However, this rise has raised concerns about potential 
complications for both maternal and fetal health.

Postoperative Pain and Its Implications

Following surgery, postoperative pain can lead to a cascade 
of adverse effects. These include heightened coagulability, 
compromised immune function, reactive hypoglycemia, 
delayed wound healing, increased myocardial oxygen 
consumption, paralytic ileus, and impaired respiratory 
function. These consequences stem from the activation of 
a neuroendocrine reflex and an elevation in sympathetic 
tone. Effective management of postoperative pain not only 
alleviates patient discomfort but also contributes to early 
mobilization, shorter hospital stays, reduced healthcare 
costs, and improved patient satisfaction. Furthermore, timely 
pain control after a caesarean section positively impacts 
early breastfeeding, aiding uterine contraction during the 
postpartum period.

Choosing the Right Pain Relief Approach

Selecting an appropriate pain relief method requires 
collaboration between the patient, obstetrician, and 
anesthesiologist. Key considerations include the patient’s 
anatomical and physiological characteristics, fetal condition, 
birth plan, and pharmacological properties of the medications 
employed. Various approaches exist for postoperative pain 
control, including systemic analgesia (both opioids and non-
opioids) and local analgesic techniques (such as neuraxial 
and topical methods).

Optimizing Pain Management in Cesarean Sections: 
Balancing Analgesia and Safety

Narcotic analgesics, while highly effective in pain 
management, come with limitations due to adverse side 
effects such as nausea, pruritus, and ileus. In contrast, local 
analgesic methods offer distinct advantages over opioid 
and neuraxial approaches. They provide potent pain relief 
while minimizing side effects and reducing the risk of spinal 
hematoma.

Research on Topical Bupivacaine

Numerous studies have explored the efficacy of topical 
bupivacaine in mitigating post-cesarean pain, with most 
indicating favorable results. However, some studies have 
not observed significant differences in pain reduction when 
employing bupivacaine, particularly several hours after 

surgery. Consequently, further investigation in this area is 
warranted.

Combining Dexamethasone and Bupivacaine

Recent studies have revealed promising outcomes when co-
administering dexamethasone, a long-acting corticosteroid, 
with bupivacaine. This combination enhances the 
effectiveness and duration of the analgesic effect. While 
evidence exists for other surgical contexts (such as 
vaginal prolapse surgery or supraclavicular nerve blocks), 
comprehensive research on combining dexamethasone with 
bupivacaine during cesarean sections remains scarce.

Study Objective

The present study aims to examine the effects of both 
sole bupivacaine injection and simultaneous injection of 
bupivacaine with dexamethasone at the surgical incision site 
on pain intensity in patients undergoing cesarean section.

MATERIALS AND METHODS

Study Design and Participants

A double-blind randomized clinical trial was conducted 
after obtaining approval from the ethics committee of 
Urmia University of Medical Sciences. The study included 
75 pregnant women eligible for elective cesarean surgery. 
These sample size (75 pregnant women) under went to 
cesarean surgery as the period of 6 months.

Inclusion criteria comprised:

• Age between 18 and 40 years

• Classification as ASA 1 or ASA 2 based on physical
condition

Exclusion criteria were as follows:

• Prolonged surgery duration

• Sensitivity to local anesthetics

• Previous multiple caesarean sections

• History of drug abuse

• Fibromyalgia or chronic nerve pain

• BMI over 35

• Changes in the surgical procedure

Randomization and Informed Consent

Randomization into three groups (25 individuals each) was 
accomplished using a random number table obtained from 
GraphPad. After obtaining informed consent, fundamental 
information such as age, medical history, previous 
pregnancies and deliveries, gestational age, drug or alcohol 
consumption, smoking habits, hookah usage, and patient 
weight was recorded.
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Anesthesia and Intervention

All participants underwent spinal anesthesia with 12 mg 
of 0.5% bupivacaine. At the end of the surgery, the three 
groups received different injections:

1. Group 1: 10 ml of 0.5% bupivacaine plus 10 ml of 
normal saline

2. Group 2: 10 ml of 0.5% bupivacaine plus 8 ml of normal 
saline and 2 ml of dexamethasone

3. Group 3: Normal saline injected into the fascia muscle 
and under the skin

The patients and injecting surgeon were blinded to the group 
assignment and injected drug.

Pain Assessment

Pain intensity was assessed using the Visual Analog Scale 
(VAS) at the following time points:

• Zero hour of entering recovery

• One hour after surgery

• Twenty-four hours after surgery

The conscious state of the patients, resulting from epidural 
or spinal anesthesia during the caesarean section rather 
than general anesthesia, facilitated their ability to respond 
to questions.

Patients with a VAS score equal to or greater than 4 received 
a 30 mg pethidine. Subsequently, they were admitted to the 
post-cesarean section unit. Based on the VAS, patients were 
prescribed 30 mg of pethidine every 6 hours and 100 mg of 
diclofenac suppository every 12 hours until the VAS dropped 
below 4. The initial administration time and total dose of 
pethidine received within the first 24 hours were recorded 
for the three groups and the results were compared. 
Furthermore, patients were observed for potential 
complications, and the relevant information was documented 
and compared. In our surgeries the complications have not 
been observed.

Statistical Analysis

Data analysis was performed using SPSS 22 software. The 
following steps were undertaken:

1. Descriptive Statistics:

• Mean and variance were computed for quantitative 
variables.

• Number and percentage were reported for qualitative 
variables.

2. Quantitative Variables:

• The assumption of normality was assessed.

• If the assumption was met, the relationship between 
variables was examined using Student’s t-test.

• In cases where the assumption of normality was not 
satisfied, the Mann-Whitney test was employed.

3. Qualitative Variables:

• Chi-square test and Fisher’s exact test were utilized, if 
necessary, to analyze qualitative variables.

RESULTS

Patients Demographics and Characteristics

A total of 75 patients were enrolled in this study. The key 
demographic and clinical characteristics of the mothers are 
summarized below:

1. Mean Age of Mothers: The average age of the mothers 
was 30.71 ± 6.49 years.

2. Gestational Age: The average gestational age at the 
time of enrollment was 39.2 ± 0.6 weeks.

3. Gravidity: These mothers had an average gravidity of 2 
± 1.

4. Indications for Cesarean Section:

• In 57 cases (76%), the primary indication for cesarean 
section was a history of previous cesarean section.

• In 18 cases (24%), the cesarean section was performed 
due to breech presentation.

Postoperative Pain Intensity

Immediately after surgery, the postoperative pain intensity, 
as assessed by the Visual Analog Scale (VAS), had a median 
score of 1 (ranging from 0 to 9). This indicates that 81.3% of 
patients reported mild to no pain, while 18.7% experienced 
moderate to very severe pain (Table 1). At the one-hour mark 
post-surgery, the average VAS score increased to 6 (ranging 
from 0 to 10). During this period, 30.7% of patients reported 
mild or less pain, while 50.7% reported severe to very 
severe pain (Table 2). After 24 hours, the pain intensity, as 
measured by VAS, reached a median score of 4 (ranging from 
0 to 8). Among the patients, 26.7% reported no to mild pain, 
while 32% experienced severe or very severe pain (Table 3).
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Analgesic Administration: Patients received an average of 
128.6 ± 24.8 mg of pethidine. Additionally, 42.7% of patients 
received one to two doses of non-narcotic analgesics.

Study Results by Treatment Groups: The study 
participants were divided into three groups, each consisting 
of 25 individuals, with a balanced ratio of 1:1:1. The average 
age of mothers in the control group was 31.64 ± 6.14 years, 
in the bupivacaine + dexamethasone group it was 29.28 ± 
6.14 years, and in the bupivacaine group it was 31.26 ± 7.21 
years. There was no significant difference in age between the 
groups (P = 0.393). However, when examining gestational 
age, the control group had an average of 39.41 ± 0.73 weeks, 
the bupivacaine + dexamethasone group had an average 

of 39.08 ± 0.28 weeks, and the bupivacaine group had an 
average of 39.26 ± 0.69 weeks. A significant difference was 
not observed among the groups in terms of gestational age 
(P = 0.739).

The mean gravidity for the control group was 2.6 ± 0.1, for 
the bupivacaine + dexamethasone group it was 2.4 ± 12.4, 
and for the bupivacaine group it was 2.4 ± 1.2. There was no 
significant difference in gravidity between the groups (P = 
0.524) 

Postoperative Pain Levels Based on VAS: Immediately 
after the operation, the pain levels, as assessed by the Visual 
Analog Scale (VAS), were 2 ± 2 in the control group, 3 ± 3 

Number Percent Cumulative Percentage

Nopain 38 50.7 50.7

Mildpain 23 30.7 81.3

Moderatepain 8 10.7 92

Severepain 1 1.3 93.3

Veryseverepain 5 6.7 100

Total 75 100

Table1. Painintensityin patients based on VAS immediately after surgery

Number Percent Cumulative Percentage

Nopain 7 9.3 9.3

mildpain 16 21.3 30.7

moderatepain 14 18.7 49.3

Severepain 15 20 69.3

Veryseverepain 16 21.3 70.7

Theworst possible pain 7 9.3 100

Total 75 100

Table2. Pain intensity inpatients based on VAS one hour after surgery

Number Percent Cumulative Percentage

Nopain 3 4 4

mildpain 17 22.7 26.7

moderatepain 31 41.3 68

Severepain 22 29.3 97.3

Veryseverepain 2 2.7 100

Total 75 100

Table 3. Pain intensity in patients based on VAS 24 hours after surgery
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in the bupivacaine + dexamethasone group, and 0 ± 1 in 
the bupivacaine group. Significant differences in pain levels 
were observed among the three groups at this time point 
(P = 0.002). One-hour post-surgery, pain levels increased 
to 8 ± 2 in the control group, 5 ± 3 in the bupivacaine + 
dexamethasone group, and 3 ± 3 in the bupivacaine group. 

Again, significant differences were noted among the three 
groups (P = 0.1). After 24 hours, the pain intensity, according 
to VAS, was 6 ± 1 in the control group, 4 ± 2 in the bupivacaine 
+ dexamethasone group, and 3 ± 2 in the bupivacaine group. 
Once more, significant differences were found among the 
groups (P = 0.001) (Table 4).

Time intensity of pain

groups

control group bupivacaine+
Dexamethasone bupivacaine

Number Percent Number Percent Number Percent

Immediately after the surgery

Nopain 10 40.0% 8 32.0% 20 80.0%

mildpain 11 44.0% 8 32.0% 4 16.0%

moderatepain 2 8.0% 5 20.0% 1 4.0%

Severepain 1 4.0% 0 0.0% 0 0.0%

Veryseverepain 1 4.0% 4 16.0% 0 0.0%

worstpain 0 0.0% 0 0.0% 0 0.0%

One hour after the surgery

Nopain 0 0.0% 0 0.0% 7 28.0%

mildpain 0 0.0% 9 36.0% 7 28.0%

moderatepain 3 12.0% 4 16.0% 7 28.0%

Severepain 5 20.0% 8 32.0% 2 8.0%

Veryseverepain 12 48.0% 2 8.0% 2 8.0%

worstpain 5 20.0% 2 8.0% 0 0.0%

24 hours after the surgery

Nopain 0 0.0% 3 12.0% 0 0.0%

mildpain 0 0.0% 4 16.0% 13 52.0%

moderatepain 9 36.0% 12 48.0% 10 40.0%

Severepain 14 56.0% 6 24.0% 2 8.0%

Veryseverepain 2 8.0% 0 0.0% 0 0.0%

worstpain 0 0.0% 0 0.0% 0 0.0%

Table 4. Classification of pain level in three groups based on VAS
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Comparison of Treatment Groups

 When comparing the groups at different time points, it 
was observed that treatment with bupivacaine resulted in 
a significant reduction in VAS pain scores compared to the 

control group, with an average decrease of 2.88 points (p 
= 0.001, 95% CI = -1.81 to -3.95). Additionally, bupivacaine 
alone outperformed the combination of bupivacaine + 
dexamethasone, with an average reduction of 1.79 points in 
VAS pain scores (P = 0.001, 95% CI = -0.72 to -2.85) (Table5).

Table 5. Pain level in three groups based on VAS

Analgesic Administration:

• The average dose of pethidine administered was 150 
± 0.0 mg in the control group, 108 ± 18.7 mg in the 

bupivacaine group, and 128 ± 25.3 mg in the bupivacaine 
+ dexamethasone group. The three groups exhibited a 
significant difference in terms of pethidine dosage (P = 
0.001) (Chart 1).

Chart 1. Chart of pethidine dosage in 24hours after surgery in three groups.

• The number of diclofenac suppositories used was 
1.7 ± 0.6 in the control group, 0.12 ± 0.33 in the 
bupivacaine group, and 0.32 ± 0.63 in the bupivacaine 
+ dexamethasone group. Both intervention groups 
showed significantly fewer diclofenac suppository 

administrations compared to the control group (P < 
0.001). However, there was no significant difference 
between the two intervention groups (P = 0.233) (Table 
6 and Chart2).
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Chart 2. Diagram of the number of diclofenac suppositories consumed within 24 hours after the surgery.

Table 6. Use of non-opioid pain killers

DISCUSSION

The utilization of cesarean delivery has seen a significant 
increase in recent years, despite efforts to promote vaginal 
birth and reduce unnecessary cesarean procedures. Effective 
pain management following cesarean surgery is crucial for 
the well-being of mothers. Therefore, selecting appropriate 
medications plays a paramount role in this context. This 
study aimed to investigate the impact of bupivacaine 
injection at the surgical incision site on pain intensity 
in patients undergoing cesarean section. Additionally, 
previous research has suggested enhanced analgesic 
properties when bupivacaine is administered concurrently 
with dexamethasone. Thus, this study also explored the 
simultaneous use of dexamethasone and bupivacaine in a 
distinct group.

The results of this double-blind clinical trial revealed 
that bupivacaine significantly reduced patient pain and 
the need for both opioid and non-opioid analgesics. 
Notably, the bupivacaine group had significantly fewer 
patients experiencing severe pain within the first 24 hours 
compared to the control group. However, the effectiveness 
of bupivacaine was diminished when used alongside 
dexamethasone. This finding aligns with certain previous 
studies. For example, Tavakol et al. conducted a clinical 
trial investigating the effect of subcutaneous bupivacaine 
injection in reducing pain after cesarean section. In their 
study, 102 pregnant candidates for cesarean delivery were 
randomly assigned to equal intervention and control groups. 
The intervention group received a subcutaneous injection 
of 10 ml of 0.5% bupivacaine mixed with 10 ml of distilled 
water at the incision site, while the control group received a 

Throughout the study, no significant complications were observed in any of the patients.

control group

bupivacaine+

Dexamethasone

bupivacaine

Number Percent Number Percent Number Percent

The number of timesdiclofenac uses

0 2 8.0% 19 76.0% 22 88.0%

1 2 8.0% 4 16.0% 3 12.0%

2 21 84.0% 2 8.0% 0 0.0%
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20 ml injection of distilled water.

Consistent with the present investigation, a previous study 
demonstrated that subcutaneous bupivacaine injection is 
a desirable and appropriate method for alleviating post-
cesarean pain. The average pain scores at various time 
intervals in the intervention and control groups were 
1.72 and 3.85, respectively. Furthermore, the average 
consumption of diclofenac suppositories in the ward was 
0.35 in the intervention group and 1.5 in the control group, 
with a significant difference between the two groups (P < 
0.05).

Additionally, Ghanaei et al. conducted a double-blind 
clinical trial in Gilan to compare the effect of injecting 
0.25% bupivacaine with 2%. Parallel to the present study, 
their research demonstrated that local injection of 0.25% 
bupivacaine at the incision site during cesarean surgery 
effectively reduces pain intensity in the early postoperative 
period and diminishes the need for painkillers. Similarly, 
Niklasson et al. conducted a randomized clinical trial to 
examine the impact of bupivacaine-adrenaline injection 
near the fascia during surgery on pain reduction following 
cesarean section. Their findings, consistent with the current 
investigation, showed that administering bupivacaine with 
adrenaline into the surgical wound significantly decreases 
the requirement for morphine during the initial 12 hours 
post-cesarean section and effectively manages pain in 
women undergoing the procedure. Specifically, the average 
amount of morphine needed within the first 12 hours after 
surgery was 0.19 mg in the case group, compared to 0.24 mg 
in the control group, with a statistically significant difference 
observed only within the first 6 hours (P < 0.05).

The present study aimed to investigate the simultaneous 
effects of co-administering bupivacaine with dexamethasone. 
The results demonstrated that the concomitant use of 
dexamethasone attenuated the beneficial and positive effects 
of bupivacaine. Specifically, the amount of pain reported 
on the Visual Analog Scale (VAS) and the consumption of 
opioid and non-opioid analgesics within 24 hours post-
surgery was significantly higher in the group receiving the 
dexamethasone and bupivacaine co-injection compared 
to the group receiving bupivacaine alone. These findings 
suggest that co-administration of above mentioned drugs 
may lead to drug dilution and delay in onset and peak effects.

Several studies have examined the impact of co-
administration of bupivacaine and dexamethasone, yielding 
inconsistent findings. Consistent with the present study’s 
outcomes, Giugale et al. conducted a study to examine 
whether preoperative pelvic floor muscle injection and 
pudendal nerve blocks with bupivacaine and dexamethasone 

contribute to postoperative pain reduction following 
vaginal tissue prolapse repair when compared to saline 
and bupivacaine. Their findings indicated that preoperative 
pelvic floor muscle injections and pudendal nerve blocks 
with bupivacaine and dexamethasone did not improve 
postoperative pain after vaginal native tissue prolapse 
procedures.

In summary, the present study demonstrated the significant 
efficacy of bupivacaine in pain management and the 
reduction of analgesic requirements among mothers 
undergoing cesarean delivery, with no reported specific 
adverse effects in the patients. The utilization of bupivacaine 
for pain control can effectively alleviate patient discomfort 
following surgery. Although the current study did not 
investigate the implications of improved pain control, it is 
plausible that such an outcome could lead to various benefits, 
including enhanced ambulation, reduced hospitalization 
duration, decreased healthcare costs, and increased patient 
satisfaction. Furthermore, adequate and prompt pain 
management following cesarean section positively influences 
early breastfeeding, which, in turn, aids uterine contraction 
and involution during the postpartum period [1-15].

CONCLUSION

The findings of the current study, designed as a double-blind 
clinical trial, revealed that the administration of bupivacaine 
resulted in a significant reduction in patient pain and 
the necessity for both opioid and non-opioid analgesics. 
Notably, the number of patients experiencing severe pain 
within the first 24 hours was significantly lower in the 
bupivacaine group compared to the control group. However, 
when dexamethasone was combined with bupivacaine, its 
effectiveness was significantly diminished. 
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