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ABSTRACT

Background: Postoperative pain management is an important issue to increase the quality of
laparoscopic procedures. In this study the effects of Bupivacaine injection in ports of laparoscopic
cholecystectomy and adjunction site of liver and gall bladder was determined on postoperative pain
and opioid administration.

Materials and Methods: In this randomized clinical trial, 100 patients who underwent elective
laparoscopic cholecystectomy between 2013 and 2015 were enrolled in the study. The patients
were randomly assigned to receive either intra-peritoneal spray of 15 ml of bupivacaine 0.25%
solution over gall bladder bed and infiltration of bupivacaine 0.25% in port 1 to 3 incisions or normal
saline in the same manner. The visual analogue scale was used to assess post-operative pain.
Also administered opioid dose and side effects were registered and compared between two
groups.

*Corresponding author: E-mail: bn.molavi@yahoo.com;
E-mail: mahdi.jafare@yahoo.com;
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Results: In this study the pain levels of shoulder and ports sites were significantly less in
Bupivacaine group compared to control group (P=0.001). Also the vomiting frequency was
significantly lower in Bupivacaine group in first and sixth hours (P <0.05) but not after sixth hour (P
> 0.05). Additionally the opioid use was significantly lower in intervention group (P < 0.05).

Conclusion: Bupivacaine injection in ports of laparoscopic cholecystectomy and adjunction site of
liver and gall bladder is effective on postoperative pain and opioid consumption leading to less pain

and lower opioid use.

Keywords: Intraperitoneal injection; bupivacaine; laparoscopic cholecystectomy; postoperative pain.

1. INTRODUCTION

Laparoscopic cholecystectomy has become the
treatment of choice for benign gall bladder and
biliary tree disorders [1]. Laparoscopic
management of abdominal disorders have
shown important advantages over conventional
surgical methods [1,2]. In this regard, reduced
hospital stay which leads to faster return to work
is seen in laparoscopic interventions [1-3].

Post-laparoscopic surgery pain is commonly
known to be a visceral pain which is due to the
stretched intra-abdominal cavity, peritoneal
inflammation and phrenic nerve irritation caused
by residual carbon dioxide in the peritoneal
cavity. This pain is considerably different from
that of laparotomy which is mostly a parietal
pain.

Although previous reports have demonstrated
less post laparoscopic surgery pain compared to
laparotomy [4,5] but the bothersome pain in
abdominal and shoulder regions may be
presented in 35-65% of patients reducing in 2-3
days [6,7].

The postoperative pain management is as
important as the operation itself. An uncontrolled
pain may result in complications such as
atelectasia, hypoxia, pneumonia, deep venous
thrombosis, tachycardia, hypertension, and
occasionally myocardial ischemia [8]. Thus along
with lower postoperative complications, pain
management would lead to lower health costs,
and shorter hospitalization  period [8].
Accordingly, analgesics and opioids are the most
prescribed medications for postoperative pain
relief [1,2,9]. Currently, opioids are the main
analgesic for postoperative pain management,
but nausea, vomiting, itching, and urinary
retention have developed concerns about wide
spread application [10,11].

The post-laparoscopic  surgery pain is
multifactorial including somatic incisional pain,
visceral intra-abdominal pain, and visceral

shoulder pain [12,13]. In 17-41% of cases,
overwhelming pain is the main cause of early
readmission [2,3,9,14-21] and would result in
longer convalescence period [13,15,16]. Sensory
block, intraoperative analgesics use, intra-
peritoneal anesthetic administration, and fluid
therapy are some proposed therapeutic options
[13,15,17,21-26]. In this study the effects of
Bupivacaine injection in ports of laparoscopic
cholecystectomy and adjunction site of liver and
gallbladder was determined on postoperative
pain and opioid consumption.

2. MATERIALS AND METHODS

This study was held as a double-blind
randomized clinical trial on 100 patients referring
to Shariati hospital, Tehran University of Medical
Sciences, Tehran, Iran between 2013 and 2015.
The institutional review board and the ethic
committee of Tehran University of Medical
Sciences approved the study protocol. Patients
who were indicated to undergo elective
laparoscopic cholecystectomy for acute or
chronic cholecystitis and gall bladder stone were
evaluated for eligibility. Patients with following
criteria were excluded: Age over 70 or under 18
years old, opioid addiction (as any narcotics or
drug abuse may confound the results due to
tolerance to ordinary dosage of narcotics or
anesthetics used for alleviating the pain),
illiteracy (as we used VAS (visual analog scale)
ruler for pain assessment and illiterate patients
are generally unable to express their pain in this
scale), American Society of Anesthesiologists
(ASA) physical status two or greater and
persistent analgesic use. All patients signed
written consent after initial explanation of study
workflow.

The patients were assigned to receive either
bupivacaine (Bupivacaine hydrochloride sterile
ampule (Marcaine 0.5% AstraZeneca)) or normal
saline (N/S) randomly using sealed envelope
method in ports of laparoscopic cholecystectomy
and adjunction site of liver and gallbladder. Also
the routine anesthetic drugs were similarly used
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in both groups. Standard 4 port laparoscopic
cholecystectomy was done for all patients by
single surgical team and after inserting veress
needle in supra-umbilical area insufflation was
done with pressure limit about 10 to 15 mmHg
according to patients’ body habitus. At the end of
cholecystectomy and removing gall bladder and
hemostasis in bupivacaine group, we sprayed
about 15 ml of bupivacaine 25% solution over
gall bladder bed and dissection area. After
removing all ports, bupivacaine 0.25% was
infiltrated in port 1 to 3 incisions (10 ml in
supra-umbilical incision in port 1, 10 ml in
epigastric incision (port 2) and 5 ml in third port
incision).

We did not use bupivacaine in forth port incision
as the incision site was very small and there was
neither much traction nor manipulation in this
area.

The N/S groups received normal saline in the
same regimen and in the same ports. Only the
chief surgeon was aware of patients’ allocation
to each group.

Post-laparoscopic pain was scored using the 100
mm visual analogue scale (VAS). In this scale
patient will draw their pain from “no pain” end to
the point showing their current pain. The longer
distance (millimeter) is indicative for more severe
pain. Also patients were asked if they felt pain in
shoulder, incision site and/or intra-abdomen.
These evaluations were made at 1, 6, 18, and 24
hours after operation. Patients complaining pain
with VAS score 6 and greater received 25 mg
intravenous pethedine q6h. Additional opioid
request was administered upon patients’
request. Patients with VAS score lower 6
received. The frequency of opioid side effect
such as nausea, pruritus and urinary retention
was recorded.

Categorical variables were compared using the
chi-squared test. An independent student t-test
was used to compare means between the two
groups. All analyses were performed by the two-
sided method using Statistical Package of Social
Science software (SPSS version 22; SPSS, Inc.,
Chicago, IL), and the p-value of <.05 was set as
statistically significant.

3. RESULTS

A total number of 100 patients were randomly
assigned to two equal size groups. There were
no statistically significant difference between

age, gender, weight and height of patients in two
groups (All p value > 0.05). As age> 40 years is
considered to be a cut off point for higher
incidence of cholecystitis we evaluated this cut
off in two groups. Age > 40 years was seen in 38
(76%) and 35 (70%) patients in Bupivacaine and
N/S groups, respectively (P > 0.05). Also female
gender was assessed as a demographic
characteristic influencing incidence of
cholecystitis. 32 (64%) and 33 subjects (66%)
were female in Bupivacaine and N/S groups,
respectively (P > 0.05). The underlying disease
leading to operation is shown in Table 1 and
there was no statistically significant difference
between two groups (P > 0.05). Vomiting was
the most common side effect of opioid
application in both groups at any follow up visits
also it occurred with significant lower frequency
in bupivacaine group at any follow up visits (all
P-values <0.05). Other side effects of opioid
injection (pruritus and urinary retention) was not
significantly different between study groups (p
values > 0.05). The mean opioid use was 12.5
mg and 37.5 mg in bupivacaine and N/S groups,
respectively (P=0.001). As shown in Tables 3-6,
the mean VAS score was significantly lower in all
three injected ports of laparoscopic
cholecystectomy and shoulder in bupivacaine
versus N/S group (all p value = 0.001).

4. DISCUSSION

In this study the effects of Bupivacaine injection
in ports of laparoscopic cholecystectomy and
adjunction site of liver and gall bladder were
determined on postoperative pain and opioid
consumption. It was seen that the pain severity,
opioid use and vomiting rate was significantly
lower in bupivacaine versus N/S group. Alper et
al. [27] compared the efficacy of levobupivacaine
and normal saline for reduction of postoperative
pain in laparoscopic cholecystectomy. They
infiltrated 15 mL levobupivacaine 0.25% prior to
skin incisions for trocar insertion and then
applicated either 40 mL of 0.25%
levobupivacaine or N/S intra-peritonealy. They
found lower pain score, higher patients’
satisfaction and lower vomiting frequency in
operation site in intervention group. They also
similarly reported no adverse effects. But in
contrast to our study, the shoulder pain was not
significantly reduced in intervention group. Vieira
and colleagues [28] used 0.5% bupivacaine (100
mg) with epinephrine via intercostal or
interpleural route and found that mean analgesia
duration was 505 minutes for interpleural and
620 minutes for intercostal results groups,
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Table 1. The underlying disease leading to operation

Acute cholecystitis Chronic cholecystitis Gall bladder stone P value

Bupivacaine group 2 (4%) 34 (68%) 14 (28%) >0.05
N/S group 2 (4%) 25 (50%) 23 (46%) >0.05
Total 4 (4%) 59 (59%) 37 (37%)

Table 2. Vomiting frequency in patients of both groups

Bupivacaine group N/S group P value
1 hour after surger 6 (12%) 16 (32%) 0.016
6 hour after surgery 7 (14%) 16 (32%) 0.032
18 hour after surgery 14 (28%) 22 (44%) 0.05 <
24 hour after surgery 15 (30%) 24 (48%) 0.05<

Table 3. Reported VAS score in shoulder region in both groups

Groups MeantSD P value
1 hour after surgery Bupivacaine group 2.32+0.89 0.001
N/S group 3.22+0.86
6 hour after surgery Bupivacaine group 3.38+£0.92 0.001
N/S group 414 +1.21
18 hour after surgery Bupivacaine group 4.20+0.75 0.001
N/S group 5.04 £ 0.90
24 hour after surgery Bupivacaine group 498 + 1.07 0.001
N/S group 6.56 + 0.86
Table 4. Reported VAS score in port one of laparoscopic cholecystectomy regions in both
groups
Groups Mean * SD P value
1 hour after surgery Bupivacaine group 2.34+0.93 0.001
N/S group 3.22+0.86
6 hour after surgery Bupivacaine group 3.04 £1.04 0.001
N/S group 4.34 +1.08
18 hour after surgery Bupivacaine group 4.04 + 0.69 0.001
N/S group 5.54+0.78
24 hour after surgery Bupivacaine group 5.06 £ 1.03 0.001
N/S group 6.26 + 0.63
Table 5. Reported VAS score in port two of laparoscopic cholecystectomy regions in both
groups
Groups Mean * SD P value
1 hour after surgery Bupivacaine group 1.82+1.00 0.001
N/S group 3.84+£1.20
6 hour after surgery Bupivacaine group 292 +1.06 0.001
N/S group 4.34 +1.40
18 hour after surgery Bupivacaine group 3.62 £ 0.69 0.001
N/S group 5.24+£1.08
24 hour after surgery Bupivacaine group 454 +1.05 0.001
N/S group 6.86 + 0.99
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Table 6. Reported VAS score in port three of laparoscopic cholecystectomy regions in both

groups
Groups Mean * SD P value
1 hour after surgery Bupivacaine group 1.90 £ 0.70 0.001
N/S group 3.34£0.77
6 hour after surgery Bupivacaine group 3.08 £ 0.82 0.001
N/S group 440+ 1.08
18 hour after surgery Bupivacaine group 4.06 £ 0.91 0.001
N/S group 5.48 £ 0.86
24 hour after surgery Bupivacaine group 5.16 £ 1.36 0.001
N/S group 7.34+£0.79

respectively which considered to be satisfactory
but without significant difference. Along with our
study, nausea, vomiting and mild abdominal pain
were the most frequent postoperative complaints
and there was no postoperative complication
related to bupivacaine blockade.

Combination therapy to achive maximum post
laparoscopic pain relief had been investigated by
Jabbour-Khoury et al. [29]. They investigated

four different regimens as follows: 1)
intraperitoneal spray of 40 mL bupivacaine
0.25%, 2) intraperitoneal spray of 40 mL

bupivacaine 0.25% mixed with 200 mg
ketoprofen, 3) intraperitoneal spray of 40 mL
bupivacaine 0.25% and intravenous injection of
200 mg ketoprofen and 4) injection of 200 mg
ketoprofen intravenously. In this study the fifth
group was control group who received
intrapetoneal spray of 40 mL normal saline.
Authors claimed that in patients undergoing
elective laparoscopic cholecystectomy, the
combination of intraperitoneal spray of 40 mL
bupivacaine 0.25% and 200 mg intravenous
ketoprofen is the best regimen to achieve lower
postoperative pain and postoperative vomiting.

The duration of post operative efficacy of pain
relief may vary between different studies as
Castillo-Garza and colleagues [30] compared
analgesic effects of 20cc of 0.5% bupivacaine
and 20cc normal saline installed into the
gallbladder in patients undergoing laparoscopic
cholecystectomy. They proposed that only at 6
hours after laparoscopy, the difference between
pain levels was significant. Although we reported
that pain score would be lower in all post-
operation follow ups and more extended efficacy
was reported, but the fact that bupivacaine
pharmaceutical dynamic and kinetic alternate
between different studies may answer the
observed difference.

National studies about the analgesic efficacy of
bupivacaine was along with our study. In the
study by Zare Joshaghani M et al. [31] the
efficacy of intra-pleural bupivacaine and opioids
was compared and authors found better effects
in bupivacaine group. Also Hashemi and
colleagues [32] compared the efficacy of intra-
peritoneal bupivacaine versus placebo for
reduction of post laparoscopic cholecystectomy
pain. They reported significantly lower morphine
use in intervention group as well as our study.

5. CONCLUSION

Totally, it may be concluded that bupivacaine
injection in ports of laparoscopic
cholecystectomy and adjunction site of liver and
gall bladder is effective on postoperative pain
and opioid consumption leading to lower pain
and less opioid use. Regardless of these
appreciable effects, future researches should be
dedicated to studies with larger sample size
comparing the analgesic effects of other drugs
both in combination and without bupivacaine.
Also finding the most effective dosage to achieve
analgesia and safety profile of prescribed
medications both in short and long term is
mandatory.
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