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Introduction
Laparoscopic surgery has displayed advantages over open 

surgery including lower morbidity and mortality, smaller incisions, 
reduced length of hospital stay faster recovery and earlier return to 
normal activities and work [1-3]. Technical advantages in the field 
of laparoscopic surgery such as the miniaturization of instruments, 
the use of gasless laparoscopy, and the use of more efficient 
lighting techniques, help to reduce surgical trauma and discomfort 
and thereby widen the scope of laparoscopy [4]. Laparoscopic 
cholecystectomy is commonly done to remove diseased gall bladder 
[5]. However, pain is not completely abolished after laparoscopy.  

 
Patients frequently describe sub-diaphragmatic and shoulder  
tip pain in addition to the discomfort of port site incisions [6-7]. 
Intraperitoneal insufflation of gas like carbon dioxide stretches the 
abdominal tissues, causes traumatic vessel tear, nerve traction and 
release of inflammatory mediators causing perioperative pain. Pain 
may be visceral or somatic, upper abdominal, lower abdominal or 
in shoulders as well [8-9]. Immediately after surgery, the intensity 
of pain is more in the first 24 hours and then decreases gradually 
[10]. Occurrence of pain could be due to multiple factors such 
as prolonged surgery, degree of invasiveness of the procedure, 
surgeon’s expertise, the amount of intraoperative bleeding, the size 
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received normal saline needed rescue analgesia immediately in the postoperative period compared to very few patients in group B. 
There were statistically significant changes in the postoperative vital signs in both the study groups. Conclusion: Intraperitoneal and 
periportal infiltration of 0.25% bupivacaine is a simple, cost effective and minimally invasive method that provides early analgesia 
after laparoscopic cholecystectomy with no adverse effects and may become routine practice reducing the analgesic consumption 
in the immediate postoperative period.

Keywords: Ropivacaine; Bupivacaine; Laparoscopic cholecystectomy; Intraperitoneal

ISSN: 2644-1403

DOI: 10.32474/GJAPM.2019.01.000124

https://lupinepublishers.com/index.php
https://lupinepublishers.com/anesthesia-pain-medicine-journal/
http://dx.doi.org/10.32474/GJAPM.2019.01.000124


Citation: Shilpa Shri AM, Rashmi C, Priya R. Evaluation of Intraperitoneal and Port Site Administration of Bupivacaine for Postoperative 
Analgesia Following Laparoscopic Cholecystectomy : A Randomized Controlled Study.. Glob J Anes & Pain Med 1(5)-2019. GJAPM.
MS.ID.000124. DOI: 10.32474/GJAPM.2019.01.000124.

                                                                                                                                                          Volume 1 - Issue 5 Copyrights @  Shilpa Shri AM, et al.Glob J Anes & Pain Med

107

of the trocars, suction used to remove any blood and insufflated gas 
at the end of surgery [11-12]. Postoperative analgesia involves the 
use of opioids, non-steroidal anti-inflammatory drugs (NSAIDs), 
paracetamol and local anesthetics. However, opioids delayed the 
recovery and discharge from hospital [13]. NSAIDs also have their 
disadvantages such as gastric irritation in addition to impairing 
platelet and renal function [14]. Local anesthetics are devoid of 
such adverse effects.

Objective
To evaluate the effectiveness of bupivacaine in reducing 

postoperative pain after laparoscopic cholecystectomy when given 
intra-peritoneally and through port site infiltration.

Materials and Methods
This clinical study included hundred adult patients of ASA 

physical status I & II in the age group of 20 to 70 years, either 
male or female, posted for Laparoscopic cholecystectomy in 
Bapuji hospital attached to JJM Medical College, Davangere. After 
obtaining ethical committee approval from the institute and written 
informed consent from the patient, a placebo-controlled study 
was carried out on the patients. The patients were divided into 
two groups of fifty each. Group B patients received 20ml of 0.25% 
bupivacaine given intraperitoneally and another 10ml of same for 
port site infiltration. Group A patients received 0.9% Normal saline 
20ml and 10ml respectively at the same sites. Clinically assessed 
patients posted for laparoscopic cholecystectomy [n=100] Patients 
subjected for our study protocol [n=100] (Figures 1-4).

Figure 1: Allocation of patients into groups

Figure 2: Mean VAS Score for the two treatment groups across a 24-hour period.
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Figure 3: Bar Chart representing the distribution of subjects based on the time at which they received first rescue analgesic 
across the two treatment groups.

Figure 4: Distribution of shoulder tip pain across the two treatment groups.

Inclusion criteria

a) Patients of age between 20-70 years.

b) Gender: both male and female.

c) Patients who fits into American Society of Anesthesiologists 
(ASA) physical status criteria 1 and 2 scheduled for laparoscopic 
cholecystectomy.

d) Patients who are willing and able to give informed written 
consent.

e) Concomitant medications: The patient can take relevant 
medication for concomitant diseases like diabetes, hypertension 
etc.

Exclusion criteria
a. Patient refusal.

b. Patients who do not understand the visual analogue score.

c. Patients who are allergic to bupivacaine.

A thorough history, general physical and systemic examination, 
and airway assessment were done. Routine laboratory 
investigations like complete blood picture, renal function tests, 
bleeding and clotting time, HIV, HBs Ag status, ECG were done.

Technique
The patients were introduced to the visual analogue scale 

on the day previous to the surgery and a detailed explanation of 
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the same was given. Patient was shifted to OT and intravenous 
access was secured. ECG, non-invasive blood pressure, pulse 
oximeter monitors were attached, and baseline parameters were 
recorded. Patient was premedicated with glycopyrrolate 0.02mg/
kg, midazolam 0.03mg/kg and pentazocine 0.5mg/kg prior to 
surgery. Patient was induced with propofol 2mg/kg, relaxed with 
a short acting muscle relaxant such as succinyl choline 2mg/kg, 
intubated and anesthesia was maintained oxygen and nitrous 
oxide, inhalational agent and vecuronium bromide 0.05mg/kg in 
both the groups. Intra operatively heart rate, BP, end tidal CO2 and 
oxygen saturation were monitored. After completion of surgery, 
the local anesthetic solution was sprayed over the gall bladder 
bed, the right sub diaphragmatic space and the under surface of 
the diaphragm. Port sites were also infiltrated. Group B patients 
received 20ml of 0.25% bupivacaine intraperitoneally and another 
10ml of same for port site infiltration. Group A patients received 
0.9% Normal saline 20ml and 10ml respectively at the same 
sites. Patients were reversed using neostigmine 0.05mg/kg and 
glycopyrrolate 0.02mg/kg at the end of surgery and extubated. In 
the postoperative room using the Visual Analogue Scale (VAS), pain 
was assessed at 0, 30 minutes, 1, 2, 4, 8, 12 and 24 hours. Injection. 
diclofenac aqueous 75mg intravenous infusion in 100ml normal 
saline was given to all patients on demand. The total injection. 
diclofenac aqueous 75mg consumption in 24 hours were noted. The 
episodes of nausea, vomiting and the need of any rescue analgesics 
for pain if any were noted. The vital parameters were also assessed 
at the above times. All the collected data were evaluated, compared 
and analysed using SPSS software version 16. Numerical variables 
were entered as mean ±standard deviation (SD). Student ‘t’ test was 
applied for two-group comparison and paired ‘t’ test for intragroup 
comparison of hemodynamic variables. For categorical variables, 
ratios, proportions and percentages were used and compared with 
Fischer’s exact test. The p value of <0.05 was taken as statistically 
significant difference between the two groups.

In both the study groups, we included 50 patients, majority of 
whom were of female gender, 31 in bupivacaine group and 28 in 
normal saline group. This could be due to the fact that the disease is 
more prevalent in females when compared to males. The significant 
changes were noted in the heart rate of patients in both the study 
groups after 30min, 1 hour,2 hours, 4 hours, 8hours and 12 hours, 
across the study period of 24 hours. Both the study groups were 
comparable in terms of mean systolic blood pressure changes. The 
statistically significant changes were noted after 30 mins, 1 hour, 2 
hours, 4 hours, 8 hours and 12 hours, 24 hours in the study groups. 
The statistically significant changes in diastolic BP were noted after 
8-12 and 24 hours in the study groups. Changes in SP02 in any of 
the study groups across the time period were negligible. Group B’s 
mean VAS score was less than that of group A and was statistically 
significant at any given point of time in the study groups. The 
occurrence of post op nausea and vomiting in both the study groups 
were ascertained but was not statistically significant. Seven cases 
in group A and four cases in group B had post-operative nausea 
and vomiting. All the cases were assessed for the time at which 
first rescue analgesics were given. In group A, maximum number of 
patients received rescue analgesics in first two hours itself whereas 

in group B, rescue analgesics were needed at fourth to sixth hour. 
This explains that, intraperitoneal and peri portal administration 
of 0.25% of Bupivacaine will last for four to six hours. And group B 
received less number of rescue analgesics as compared to group A 
and it was statistically significant with p value < 0.05.

Discussion
In this study we evaluated the effectiveness of intra peritoneal 

instillation of 0.25% bupivacaine for postoperative pain relief 
after laparoscopic cholecystectomy. The pain after laparoscopic 
surgery is variable in duration, intensity and character. Tendency 
and preference of patients for laparoscopic surgery is more due 
to cosmetic scars, less hospital stay and less pain. But there is less 
importance in recognition and management of pain. The results 
of this study showed that intraperitoneal infiltration of 0.25% 
bupivacaine along with infiltration of port sites, decreased the pain 
in first 24 hours and there was less analgesic consumption as well.

In our study, majority were female gender, 31 in bupivacaine 
group and 28 in normal saline group. This indicates that the disease 
is more prevalent in females when compared to males. The mean 
VAS score in group B was less when compared to group A and was 
statistically significant at any given point of time. Neerja Bhardwaj 
et al [15] have studied intraperitoneal bupivacaine instillation for 
postoperative pain relief after laparoscopic cholecystectomy and 
concluded that good pain relief was present on using bupivacaine. 
Sami Hasson et al [16] have studied postoperative pain reduction 
with bupivacaine instillation after laparoscopic cholecystectomy on 
80 patients using 40ml of 0.125% bupivacaine diluted in 60ml of 
0.9% isotonic saline and concluded the same. Similarly, Tsimoyiannis 
EC et al. [17] in their study found that postoperative pain was 
significantly reduced in the bupivacaine group. Narchi et al. [18] 
showed that intraperitoneal instillation of 100 mg of bupivacaine 
was a safe technique with zero toxicity and good pain relief in 
initial few hours. Pasqualucci A et al. [19] used 0.5% bupivacaine 
and noted the decrease in pain was due to a complete block of 
afferents. Chandigarh et al [20] noted that patient was pain free up 
to 2 hours post-surgery with the intraperitoneal administration of 
0.25% bupivacaine. Alam MS et al. [21] showed that intraperitoneal 
and port site infiltration of bupivacaine is simple, inexpensive and 
effective technique to minimize early postoperative pain and can 
be practiced for elective laparoscopic cholecystectomy. Chun-Nan 
Yeh et al concluded a similar finding in their study that combined 
wound and intraperitoneal local anesthetic infiltration significantly 
decreased immediate postoperative pain [22].

Most of group A patients and a very few patients in group 
B required rescue analgesics after surgery. Majority of group 
B patients started receiving rescue analgesia at 6th hour of 
postoperative period. In a similar study, Neerja Bhardwaj et al. 
[15] observed that the total number of patients requiring rescue 
analgesic was higher in group 1(normal saline) than group 2[0.5% 
bupivacaine], which was statistically significant. Tata. VS Ramprasad 
[23] studied the total analgesic consumption in 12 hours after intra 
peritoneal and port sites administration of bupivacaine following 
laparoscopic cholecystectomy and concluded that local anesthetic 
administration is an effective component of multimodal analgesia 
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for reducing postoperative pain and opioid requirement after 
laparoscopic cholecystectomy. Only one case reported shoulder tip 
pain in group B. Forty-seven patients had shoulder tip pain in group 
A which was statistically significant in the present study. Studies by 
Narcho et al. [18] showed a significant decrease in shoulder pain 
after intraperitoneal bupivacaine. The vital parameters namely 
the mean heart rate, mean systolic blood pressures, mean diastolic 
blood pressure in both groups were calculated for the entire study 
period across all time points. There were statistically significant 
changes in the postoperative heart rate and blood pressures, in 
both the study groups after 30min, 1 hour, 2 hours, 4 hours, 8 hours 
and 12 hours, across the study period of 24 hours.

Conclusion
Intraperitoneal instillation and peri portal infiltration of 0.25% 

bupivacaine after laparoscopic cholecystectomy is effective for 
postoperative pain relief in the initial hours with less consumption 
of rescue analgesics. The method is easy, simple, cost effective and 
minimally invasive with no adverse effects.
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