
INTRODUCTION
Post-surgical discomfort following laparoscopic procedures 
is a common challenge, as it can interfere with early mobility 
and prolong hospital stays. Effective pain management is 
essential for minimizing the likelihood of consequences, such 
as thrombosis and respiratory infections, and preventing the 
development of chronic pain. Multimodal analgesic regimens 
employing a combination of strategies have demonstrated 
promising results in managing pain and improving patient 
outcomes. This commonly entails the administration of 
parenteral opioids and, non-steroidal anti-inf lammatory 
medications (NSAIDs) and local anesthetic techniques. 
Although these medications are commonly used, they can 
have side effects.1-3

As a safe and effective way to treat post-operative pain, 
intraperitoneal instillation of local anesthetics has grown 

in popularity recently. Additionally, it has the capacity to 
reduce the length of hospital stays. This method targets the 
source of pain within the abdomen, where inflation during 
laparoscopy can cause inflammation and nerve damage. 
The severity of post-surgical pain is strongly correlated with 
abdominal compliance, making the intraperitoneal route ideal 
for suppressing visceral pain signals. Local anesthetics have an 
antinociceptive effect by inhibiting nerve activity, preventing 
the release of inflammatory prostaglandins, and interfering 
with their action on pain receptors.4-6

In order to compare the use of 0.2% ropivacaine in 
conjunction with either fentanyl or dexmedetomidine as 
an intraperitoneal analgesic regimen during laparoscopic 
cholecystectomy. This research aims to investigate the efficacy 
of two such regimens. While dexmedetomidine, an alpha-2 
adrenergic agonist, functions by blocking pain signals at 
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the spinal cord and brainstem, fentanyl directly interacts 
with the spinal cord’s pain receptors to provide analgesic 
effects.7-8 We aim to evaluate the pain-relieving efficacy of 
these combinations by using a visual analog scale (VAS) 
to measure pain scores. Other outcomes of interest include 
the total analgesic consumption, time until first request for 
post-operative pain medication, as well as any negative 
consequences. 

This investigation’s findings will improve the field’s state 
in the area of optimal pain control after laparoscopic surgery. 
As a result, improved patient comfort, enhanced recovery, and 
better overall surgical outcomes may be achieved.

MATERIAL AND METHODS

Study Design
In order to determine how well intraperitoneal ropivacaine 
combined discomfort is relieved for patients undergoing 
laparoscopic cholecystectomy using either fentanyl or 
dexmedetomidine, this research will use a prospective, double-
blind, randomized controlled trial. Using computer-generated 
randomization, a total of 60 eligible patients will be divided 
into two groups of 30 patients each.
Interventions
An intraperitoneal injection of 32 mL of 0.2% ropivacaine and 
1-µg/kg of fentanyl, diluted in 2 mL of saline, was administered 
to Group RF (ropivacaine + fentanyl).

An intraperitoneal injection of 32 mL of 0.2% ropivacaine 
and 1-µg/kg of diluted dexmedetomidine (diluted in 2 mL 
of saline) was administered to group RD (ropivacaine + 
dexmedetomidine).
Procedures
Preoperative evaluation and informed consent will be obtained. 
Six hours of fasting are instructed before surgery. Preoperative 
medication includes 0.5 mg oral clonazepam. Standard 
anesthetic monitoring and procedures will be followed. 
General anesthesia will be induced with fentanyl, propofol, 
and succinylcholine. Maintenance anesthesia will involve 
O2–N2O, sevoflurane, and vecuronium bromide. The intra-
abdominal pressure will be upheld within the 12 to 14 mmHg 
range throughout the laparoscopic procedure. The assigned 
study solution will be injected intraperitoneally after trocar 
removal. Post-operative pain will be assessed using VAS scores 
at specified time points. Rescue analgesia with diclofenac 
aqueous will be provided for VAS > 4. Ondansetron will be 
used for nausea and vomiting. Total analgesic consumption, 
duration of analgesia, and adverse events will be recorded.
Outcome Measures

Primary
Post-operative pain intensity measured by VAS scores. 
Secondary
Total analgesic consumption, time to first post-operative pain 
medication request, and incidence of adverse events.

Statistical Analysis
We will calculate descriptive statistics, such as the average, 
percentage, range, and the deviation from the mean. The use 
of inferential statistics will include using the two-way repeated 
measures and the unpaired t-test for continuous variables, 
Examine ANOVA for VAS scores, and the chi-square test for 
categorical data. The p-value of less than 0.05 will be used to 
determine the significance threshold.
Blinding
Both patients and the anesthesiologist responsible for 
administering the research solution will be kept unaware 
of their group assignment. The solution preparation will 
be conducted by an impartial anesthesiologist who is not 
associated with the project.
Ethical Considerations
The Institutional Ethics Committee approved the research 
and adhered to the Declaration of Helsinki’s tenets. Written 
informed permission will be needed from each participant.

RESULTS

Patient Characteristics 
Table 1 shows the trial included 60 patients who met the 
specified requirements for participation. Subsequently, the 
patients were randomized into two groups of 30 each: Group 
RD (ropivacaine with dexmedetomidine) and group RF 
(ropivacaine with fentanyl). From a statistical perspective, these 
groups did not differ significantly in terms of demographic data 
like age, gender, or ASA score.

Table 1 confirms that The lack of a significant age 
difference between the groups suggests that age is unlikely to 
be a confounding factor in the study’s results.
Analgesic Duration and Dosage
Table 2 reveals that the average analgesic duration in group 
RF was 4.38 hours, with a standard deviation of 1.43 hours. 
The total dosage of analgesics administered was 126.62 mg, 
with a standard deviation of 18.62 mg.

Group RD, the average analgesic duration was significantly 
longer at 4.93 hours, with a standard deviation of 1.34 hours, 
compared with group RF (p < 0.001). This analgesic’s total 
dosage was also lower at 104.62 mg, with a standard deviation 
of 28.72 mg, resulting in a statistically significant difference 
compared to group RF (p < 0.002).
Table 2 confirms, overall, the table suggests that ropivacaine 
with dexmedetomidine may be a more effective and 

Table 1: Mean age distribution among two groups

Group Mean age 
in years

Standard deviation 
in years p-value

Group RD (ropivacaine 
with dexmedetomidine) 28.06 12.44

0.6503
Group RF (ropivacaine 
with fentanyl). 25.83 10.77
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efficient analgesic option for post-laparoscopic supracervical 
hysterectomy compared to ropivacaine with fentanyl.
Pain Scores and Hemodynamics

Pain ratings
At all post-operative time intervals (30, 60, 72, and 96 hours), 
The Visual Analogue Scale, or VAS, was used to quantify 
pain in both groups, and there were no statistically significant 
differences seen in the ratings.
Hemodynamic parameters
Heart rate (HR), blood pressure (BP), and oxygen saturation 
(SPO2) did not differ significantly between group RF and RD 
before, during, or after the procedure.

Table 3 shows baseline similarity and diverging pain 
patterns over time, at the study’s outset (0 minutes), both 
groups reported similar levels of pain or discomfort based on 
their VAS scores. This suggests that there isn’t a statistically 
significant variation between the groups, suggesting they 
began with comparable baseline pain levels. However, the pain 
trajectories diverged over time. By 8 hours, group RD ‘s VAS 
score was significantly higher than group B’s (p = 0.0001), 
implying that those in group RD experienced noticeably more 
pain or discomfort at this point. This difference persisted at 12 
hours, with group RD still reporting significantly higher VAS 
scores than group RF (p = 0.0001). This further reinforces 
the observation that group  RD experienced greater pain or 
discomfort during this timeframe. Notably, at 24 hours, both 
groups exhibited the lowest VAS scores throughout the study, 

and there was no discernible statistical difference between the 
two. This suggests that the pain or discomfort had subsided 
for both groups by this final time point.

DISCUSSION

Intraperitoneal Ropivacaine
The study highlights the effectiveness of intraperitoneal 
ropivacaine in providing rapid and effective pain control 
during laparoscopic cholecystectomy. It directly blocks 
visceral nociceptors to mitigate visceral pain. This study chose 
ropivacaine over bupivacaine due to its enhanced safety profile 
and reduced side effects.9,10 Panda et al., 2023 and Praveena 
et al., 2019 findings show ropivacaine’s vasoconstricting 
properties minimize systemic absorption, reducing the risk 
of cardiac and neurological complications.

Intraperitoneal ropivacaine has been demonstrated to be 
effective in providing rapid and efficient pain control during 
laparoscopic cholecystectomy by directly blocking visceral 
nociceptors, thereby alleviating visceral pain.11,12 Ropivacaine 
was preferred over bupivacaine due to its improved safety 
profile and reduced side effects, with its vasoconstrictive 
properties aiding in minimizing systemic absorption and 
lowering the risk of cardiac and neurological complications.8,9

The addition of adjuvants like dexmedetomidine to reduce 
the dosages of local anesthetics such as ropivacaine has been 
shown to enhance analgesic efficacy while reducing potential 
side effects. Studies have indicated that combining ropivacaine 
with dexmedetomidine resulted in prolonged pain relief and 
decreased total pain medication requirements compared to 
using fentanyl.13-15

Furthermore, research has highlighted the benefits of In 
laparoscopic procedures, intraperitoneal injection of local 
anesthetics combined with adjuvants for post-operative 
analgesia. Studies have also recommended the use of post-
operative pain management in patients having laparoscopic 
cholecystectomy; intraperitoneal ropivacaine combined with 
dexmedetomidine is used.

In conclusion, the combination of intraperitoneal 
ropivacaine with adjuvants like dexmedetomidine has shown 
promising results in providing effective pain management 
during laparoscopic procedures, offering prolonged pain relief 
and reducing the need for additional analgesics. This approach 
not only enhances patient comfort but also contributes to 
improved post-operative outcomes.
Adjuvant Effects
Adding adjuvants like fentanyl and dexmedetomidine to lower 
concentrations of local anesthetics can achieve comparable 

Table 2: Analgesic duration and dosage among two groups 

Group Nos Average analgesic duration (Hours) p-value Total dosage of analgesics 
administered (mg) p-value

  Mean SD  Mean SD  
Group RD (ropivacaine with dexme
detomidine) 30 4.38 1.43

p < 0.001
126.62 18.62

p < 0.002
Group RF (ropivacaine with fentanyl). 30 4.93 1.34 104.62 28.72

Table 3: Pattern of VAS among group RD and RF groups

VAS Group A
(Mean ± SD)

Group B
(Mean ± SD) p-value

0 minute 0.667 ± 0.253 0 ± 0 0.1538
5 minutes 0.667 ± 0.253 0 ± 0 0.1538
15 minutes 0.667 ± 0.253 0 ± 0 0.1538
30 minutes 0.667 ± 0.253 0 ± 0 0.1538
1 Hour 0.667 ± 0.253 0 ± 0 0.1538
2 Hours 0.667 ± 0.253 0 ± 0 0
4 Hours 0.667 ± 0.253 0 ± 0 0.1538
6 Hours 0.2667 ± 0.449 0 ± 0 0.0026
8 Hours 4.33 ± 0.47 0.13 ± 0.43 0.0001
10 Hours 6.33 ± 0.478 4.1 ± 0.305 0.0001
12 Hours 8.36 ± 0.49 5.96 ± 0.413 0.0001
24 Hours 10 ± 0 8.2 ± 0.61 0.0001
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analgesic efficacy, minimizing potential side effects. When 
ropivacaine and dexmedetomidine were combined, the 
duration of pain relief was much longer and less total pain 
medication was required than with fentanyl.
Future Directions 
Further studies are warranted to optimize dosage regimens 
of intraperitoneal ropivacaine in combination with adjuvants, 
evaluate long-term outcomes and compare the cost-
effectiveness of different adjuvants to enhance laparoscopic 
pain management strategies.

CONCLUSION
This study demonstrated the efficacy of intraperitoneal 
ropivacaine combined with dexmedetomidine in providing 
eff icient post-operative analgesia after laparoscopic 
cholecystectomy. Compared to ropivacaine plus fentanyl, 
this combination produced a statistically significant increase 
in analgesic duration and a reduction in the total analgesic 
demand while maintaining steady hemodynamic parameters. 
Dexmedetomidine emerged as a preferable adjuvant to 
local anesthetics in this setting, offering potential benefits 
for reducing opioid consumption and prolonging pain relief 
without compromising hemodynamic stability. Further 
research is warranted to optimize dosage regimens and 
compare long-term outcomes to confirm the best adjuvant for 
improving post-laparoscopic pain management.
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