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Introduction

Laparoscopic cholecystectomy (LC) is the gold standard in
addressing benign gallbladder disease1 and is one of themost
widely performed surgeries in a general surgery department
in India. The most common indications for LC as gallbladder
stones are seldomly performed for carcinoma gallbladder.2

LC is a minimally invasive surgery with reduced morbidity
compared with its open counterpart; however, it has a few
disturbing postoperative adverse effects, such as shoulder tip

pain (STP), abdominal pain, port site pain, infection, granu-
loma, and hernia.

Visceral pain is caused by intra-abdominal cavity content
stretching and peritoneal inflammation. Furthermore,
phrenic nerve irritation is caused by residual carbon dioxide.
Postoperative abdominal pain develops within the first
24 hours, and STP usually manifests only on the second
day.2 Analgesics and opioids used in pain management
have been reported to show variable results.1 Pain is derived
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Abstract Gallstones in western countries are primarily composed of cholesterol. However, mixed
or pigment stones, which contain a higher proportion of bilirubin, are more frequently
seen in developing nations and Asia than in western countries. Abdominal and shoulder
tip pains (STPs) are common complaints following the standard laparoscopic chole-
cystectomy procedure. To date, all pain management modalities have proven variable
outcomes. This prospective randomized study included 82 patients who underwent
elective laparoscopic cholecystectomy. The control group received 20mL of normal
saline, whereas the study group received a 20-mL instillation of 0.5% bupivacaine at the
gallbladder bed after surgical resection. The Visual Analog Scale (VAS) was used to
analyze abdominal pain and STP. The mean age ranged from 20 to 80 years. Abdominal
VAS at 6, 12, 18, 24, 30, 36, and 48 hours were statistically insignificant. The majority
were discharged on postoperative day 1 (32 studies, 37 control). Follow-up VAS after
1 week for STP VAS and abdominal pain VAS in both groups were statistically
insignificant. Even with small numbers of a well-conducted randomized trial, we
demonstrated that bupivacaine irrigation at the gallbladder bedpost laparoscopic
cholecystectomy does not affect pain relief.
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from various situations, namely, surgical site pain (somatic),
deep visceral pain, and STP due to phrenic nerve irritation.
Evidence suggests that in 17 to 41% of patients, the most
probable cause of prolonged hospital stay is due to pain.1

Postoperative pain is complex after laparoscopic surgery;
hence, various specialties suggest an effective treatment to
alleviate pain through multimodal support,1 which includes
desensitizing the sensory afferents (adequately injecting the
skin with a local anesthetic [LA] before proceeding with an
incision). Opioid administration preoperatively, a LA flushed
into the peritoneal cavity, intravenous fluids, and electro-
lytes were adequately given.1 Few studies showed that
bupivacaine irrigation over the surgical bed proved effective
in reducing pain in the first few hours after LC.1–3 Whereas
another study did not have such an effect.4

Abdominal pain and dyspepsia were the most common
presenting symptoms occurring, either alone or together, in
patients with gallbladder stones. Many other studies
revealed these two symptoms as the most commonly
reported symptoms among patients with cholelithiasis.5

Ursodeoxycholic acid, used for cholesterol stone diseases,
has not been proven successful and is not usually applicable
to all patients.6 Additionally, gallbladder elevations, called
polyps, that protrude onto the lumen most of the time were
observed with a higher gallbladder cancer rate in the Indian
ethnicity shown in a study including 2,359 patients with
gallbladder polyps (multivariate analysis: 5.5% vs. 0.08%).7,8

A study shows that intraperitoneal irrigation of the dia-
phragmatic surface and gallbladder fossa with bupiva-

caine/lignocaine and normal saline may effectively control
visceral abdominal pain after LC.9 Nonsteroidal anti-inflam-
matory drugs, wound infiltration with LA, and intermittent
intramuscular narcotics are various methods utilized for
pain management with variable success after laparoscopic
surgeries.10

Materials and Methods

This prospective randomized study was conducted in the
Department of General Surgery, Sagar Hospitals, Bangalore,
Karnataka, India over 18months, which included 82 patients
who were admitted and subsequently underwent elective
standard four-port LC. The patients had their gallstones
imaged by ultrasound before surgery ward admission and
were divided randomly by a computer-generated table into
two groups (42 studies and 40 control,►Table 1). The control
group received 20mL of normal saline and the study group
received a 20-mL instillation of 0.5% bupivacaine at the
gallbladder bed after surgical resection. All the patients
received pain relief as per the World Health Organization
(WHO) pain ladder. Surgery was performed by a senior
consultant surgeon with a resident as an assistant. Instilla-
tion was done via the lateral most port. Patients were
postoperatively analyzed every 6 hours for STP and abdomi-
nal pain and were followed up until discharge. Pain assess-
ment was done using the Wong–Bakers Visual Analog Scale
(VAS) (►Fig. 1). Inclusion criteria are as follows: patients
18 years and older, both symptomatic and asymptomatic

Table 1 Sex group cross-tabulation

Group Total p-Value

Control Study

Sex Female Count 22 22 44 0.82

% within group 55.0 52.4 53.7

Male Count 18 20 38

% within group 45.0 47.6 46.3

Total Count 40 42 82

% within group 100.0 100.0 100.0

Note: Chi-square test showing a nonsignificant p-value when correlated.

Fig. 1 Wong–Baker pain rating scale.
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patients with cholelithiasis, patients with cholecystitis, a
virgin abdomen, and single procedure LC (not with double
procedures in the same sitting). Exclusion criteria are as
follows: patients with open cholecystectomy, LC converted
to open, perforated gallbladder (peritonitis), pregnancy,
other abdominal procedures in the same sitting with LC,
and abdominal drains. Adequate permission was acquired
from the medical ethics committee of the hospital, and all
research was done with the informed consent of each
patient.

Results

The collected data was entered in Microsoft Excel and ana-
lyzed using the Statistical Package for the Social Sciences
version 17. A total of 82 patients were analyzed and formu-
lated. The demographic data were analyzed as frequencies,
central tendency measures, and dispersion. The mean age
(years) of groups A and B ranged from 20 to 80 years. With
the highest age in thefifties (26%) followed by forties (20.7%).
STP was experienced by 15 patients at 6 hours, wherein 10
patients had a VAS of 2 (study group¼8, control group¼2), 2
had a VAS of 4 from the control group, and 2 had a VAS of 6
from the study group,without a significant difference in both
groups (p¼0.128 and 0.125, respectively). STP was experi-
enced by 13 patients at 12 hours, wherein 9 had a VAS of 2
(study group¼7, control group¼2), 3 had a VAS of 4 (study
group¼1, control group 2), and 1 had a VAS of 6 from the
control group,without a significant difference in both groups
(p¼0.966 and 0.966, respectively). At 18hours, 8 patients
had STP, wherein 5 had a VAS of 2 (4 study, 1 control) and 3
had a VAS of 4 (1 study, 2 control), without significant
difference in both groups (p¼0.689 and 0.688, respectively).
At 24hours, 4 patients had STP,wherein 2 had a VAS of 2 from
the study group, without a statistically significant difference
in both groups (p¼0.400 and 0.435, respectively). The
majority were discharged on postoperative day 1 (32 studies,
37 control).

The follow-up VAS after 1 week for STP and abdominal
pain were statistically insignificant in both groups.

A total of 82 patients, who planned for elective cholecys-
tectomy, were included in this study and were divided into
two groups. All are adult males and females. The gender
distribution among the two groups showed a nonsignificant
difference (chi-square test p¼0.82) (►Table 1). The Fisher’s
exact test was used to study the association between gender
and study group, and the Student’s t-test was used to study
the association between study group and age, STP (VAS
score), and abdominal pain (VAS score). STP VAS at 30, 36,
and 48hours were statistically insignificant. Abdominal pain
VAS at 6, 12, 18, 24, 30, 36, and 48hours was statistically
insignificant (►Table 2).

Discussion

Nowadays, LC is one of the common procedures in the
general surgery and gastroenterology departments. The
learning curve for laparoscopy is long; however, surgical

trainees are remarkably exposed to this procedure, thereby
making them more comfortable with performing LC than
other procedures.11 Particularly, the postoperative care for
these patients must be adequate. This study is conducted to
understand the benefits of intraperitoneal bupivacaine irri-
gation in reducing postoperative abdominal pain and STP.
Few study outcomes showed variable results although many
studies were of high quality. The present study aimed to
obtain high quality evidence for the same. This study showed
no particular advantage in the use of bupivacaine.

Radiologic studies demonstrate the presence of pneumo-
peritoneum for as long as 24 hours after LC, The amount of

Table 2 STP VAS and abdominal pain VAS were statistically
insignificant

Variable p-Value

Shoulder tip pain 6 h 0.128

0.125

@12 0.966

0.966

@18 0.689

0.688

@24 0.400

0.435

@30 0.718

0.709

@36 0.803

0.795

@48 0.781

0.772

Abdomen pain vas 6 h 0.162

0.163

@12 0.685

0.685

@18 0.589

0.589

@24 0.327

0.334

@30 0.271

0.245

@36 1.000

1.000

@42 0.776

0.611

@48 0.754

0.746

Follow-up 0.777

0.777

Abbreviations: STP, shoulder tip pain; VAS, Visual Analog Scale.
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free gas remaining in the abdominal cavity is usually small
and has not been regarded as a cause of postoperative
morbidity. Components of post-LC pain include visceral
pain (78.33%), parietal pain (70%), and STP (23.33%). Intra-
peritoneal irrigation of the diaphragmatic surface and gall-
bladder fossa using normal saline, bupivacaine, or lignocaine
may effectively control visceral abdominal pain after LC.12 A
study observed a reduced postoperative STP in minor gyne-
cological surgery after intraperitoneal instillation of LA.13

With the possibility that a similar beneficial effect might be
achieved in LC, several studies were conducted with variable
results.12 This study had a small sample size but was con-
ducted in an organized manner. Only the assistant surgeon
was aware of the dosage and drug used for irrigating the
gallbladder bed. Anesthesiawas given following the standard
protocol for each case. Postoperative pain management was
in union with intravenous analgesia according to the WHO
pain ladder. Each data was recorded by the assistant surgeon
of the case. A meta-analysis of all studies of intraperitoneal
bupivacaine irrigation is required for a better conclusion on
thematter. So far, no adverse effects of bupivacaine irrigation
have been recorded; hence, it can be used safely by people
without allergies.

In conclusion, the present study had a small sample size;
thus, drawing a definitive conclusion was difficult. Howev-
er, this randomized trial was well-conducted and demon-
strated that bupivacaine irrigation at the gallbladder
bedpost LC does not affect pain relief. The background
that most patients who underwent LC have minimal pain
should also be considered; hence, several patients are
required to conclude with a suitable outcome to demon-
strate a tangible and significant difference between both
groups.

Abbreviations

LC Laparoscopic Cholecystectomy
OC Open Cholecystectomy
LA Local Anesthesia
STP Shoulder Tip Pain
VAS Visual Analog Scale

Authors’ Contributions
All authors contributed equally.

Funding
This project did not receive any funding from any institu-
tion or medical center.

Conflict of Interest
Hereby we confirm that there is no conflict of interests
between authors.

Acknowledgment
Wewould like to thank all the patients, staff, and manage-
rial team of Sagar Hospitals, Bangalore, Karnataka, India.

References
1 Castillo-Garza G, Díaz-Elizondo JA, Cuello-García CA, Villegas-

Cabello O. Irrigation with bupivacaine at the surgical bed for
postoperative pain relief after laparoscopic cholecystectomy. JSLS
2012;16(01):105–111

2 Golubović S, Golubović V, Cindrić-Stancin M, Tokmadzić VS.
Intraperitoneal analgesia for laparoscopic cholecystectomy:
bupivacaine versus bupivacaine with tramadol. Coll Antropol
2009;33(01):299–302

3 Wasim M, Shafqatullah SM, Subhan A. Role of intraperitoneal
bupivacaine in laparoscopic cholecystectomy. Pak J Surg 2014;30
(03):222–226

4 Zmora O, Stolik-Dollberg O, Bar-Zakai B, et al. Intraperitoneal
bupivacaine does not attenuate pain following laparoscopic cho-
lecystectomy. JSLS 2000;4(04):301–304

5 Kumar M, Negi B, Chauhan A, Jhobta RS, Bhandari S. Effect of
subdiaphragmatic and gall bladder bed administration of bupi-
vacaine on post operative pain and post operative pulmonary
functions in laparoscopic cholecystectomy. IOSR J Dent Med Sci
2015;14(01):21–26

6 Alkhamesi NA, Peck DH, Lomax D, Darzi AW. Intraperitoneal
aerosolization of bupivacaine reduces postoperative pain in lapa-
roscopic surgery: a randomized prospective controlled double-
blinded clinical trial. Surg Endosc 2007;21(04):602–606

7 Latif Kalas G, Khan FH, Khan KH, Malik N, Anwar I. Comparison of
intraperiton ealbupivacaiewith intravenous tramadol hydrochlo-
ride for postoperative pain relief after laparoscopic cholecystec-
tomy. Journal of University Medical & Dental College 2019;10
(01):1–6

8 Golash V. Laparoscopic Primary prosthetic repair of Hiatus hernia
with GERD in 88 patients. British J Surg 2012;99:57–57

9 Ahmed F, Narula H, Khandelwal M, Dutta D. A comparative study
of three different doses of nalbuphine as an adjuvant to intrathe-
cal bupivacaine for postoperative analgesia in abdominal hyster-
ectomy. Indian Journal of Pain 2016;30(01):23

10 Bianchi PP, Rosati R, Bona S, et al. Laparoscopic surgery in rectal
cancer: a prospective analysis of patient survival and outcomes.
Dis Colon Rectum 2007;50(12):2047–2053

11 Memon F, Gill RC, Baloch S, et al. Conversion of laparoscopic to
open cholecystectomy, is gender a predictor? Pak J Surg 2014;30
(04):290–295

12 Joris JL, Jacob EA, Sessler DI, Deleuse JJ, Kaba A, Lamy ML. Spinal
mechanisms contribute to analgesia produced by epidural sufen-
tanil combined with bupivacaine for postoperative analgesia.
Anesth Analg 2003;97(05):1446–1451

13 Boddy AP, Mehta S, Rhodes M. The effect of intraperitoneal local
anesthesia in laparoscopic cholecystectomy: a systematic review
and meta-analysis. Anesth Analg 2006;103(03):682–688

The Surgery Journal Vol. 8 No. 4/2022 © 2022. The Author(s).

Irrigation with Bupivacaine at the Surgical Bed Iqbal et al. e315


