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Abstract
Introduction: Laparoscopic cholecystectomy is considered minimally invasive, but pain following laparoscopy is moderate to severe, leading to increased morbidity and length of hospital stay. Various medications, including opioids, NSAIDs,
and techniques like intraperitoneal local anesthetic infiltration, are used. In this study, we investigated interpleural block
with bupivacaine for pain relief following laparoscopic cholecystectomy. Methods: A total of 60 patients were included
in the study. 30 patients received 20 ml of 0.5% interpleural bupivacaine (group 1), and 30 patients recieved 20 ml of
0.9% normal saline (group 2). We recorded visual analog score (VAS), vital signs, and postoperative opioid requirements.
Tramadol (2 mg/kg) was rescue medication if VAS ≥ 5. Results: Significant difference between study groups was recorded
among VAS scores measured at 30 minutes, 1, 2, 6, 10, and 12 hours (p value < 0.05). The difference in VAS scores at
15 minutes and 14 hours between study groups was insignificant (p value > 0.05). The number of patients who received
tramadol was 9 (30%) patients in group 1 and 29 (96.7%) patients in group 2. The difference in proportion for tramadol
intake at 6 hours was significant among study groups (p-value < 0.05). Conclusion: Interpleural bupivacaine 20 ml of
0.5% used as analgesia reduces post-operative opioid requirement following laparoscopic cholecystectomy. Hence interpleural block can be safely used as a regional technique for pain relief following laparoscopic cholecystectomy.
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Introduction

A

nalgesia requirement for pain control in the
post-anaesthesia care unit (PACU) depends
on the type of surgery, patients’ characteristics,
surgery timing, and amount of intraoperative analgesia1. Laparoscopic cholecystectomy (LC) is the
standard treatment for symptomatic gallstone disease2. It is considered a minimally invasive technique characterized by reduced surgical trauma,
post-operative pain, respiratory complications,
cosmetically smaller incision, and length of hospital stay compared to open surgery3.
LC is performed in many centeres as a day-case
procedure. Hence, pain control after LC is of utmost
importance as moderate to severe pain lengthens
the hospital stay resulting in increased morbidity

and higher costs4. The pain after LC is the amalgamation of three different but clinically separate
components; incisional pain/somatic pain, visceral pain /deep intra-abdominal pain, and shoulder
pain/referred visceral pain5. Opioid use is always
related to side effects, such as nausea and vomiting,
respiratory depression, and constipation; therefore,
studies have investigated the administration of local anesthetic (LA) by various routes6.
Previous studies have shown that multimodal
analgesic strategies with local infiltration provide
strong analgesic effects and reduce the incidence
of opioid-related side effects, resulting in faster
recovery and shorter hospital stay7. The PROSPECT (PROcedure SPECific Postoperative Pain
Management) procedure-specific literature review
of systematic reviews and RCTs recommends ba-
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sic analgesic techniques: paracetamol NSAIDS
and opioids for rescue analgesia only (https://esraeurope.org/pain-management/). Additionally,
gabapentinoids, intra-peritoneal local anaesthetic,
and transverses abdominals blocks are used. Single-port incision techniques are not recommended8. One meta-analysis added more evidence to
the role of enhanced recovery after surgery (ERAS)
programme and intraperitoneal ropivacaine9. A
previous study reported that intraperitoneal bupivacaine (0.125%, 80 ml (100 mg)) is more effective
compared to levobupivacaine (0.125%, 80 ml (100
mg)) in decreasing the postoperative pain after
LC10. No such studies are reported from patients
population in India.
To date, administration of non-steroidal anti-inflammatory drugs (NSAIDs) and narcotics, gas
drainages, intraperitoneal saline, and intraperitoneal local anesthetic and opioids were carried out
to decrease post-operative pain after LC. However,
the use of these methods for reducing pain after
LC had a lot of side effects. The clinical significance
of pain control after laparoscopic surgery remains
controversial. Hence, the present study was undertaken to determine the efficacy and opioid-sparing
effect of interpleural bupivacaine for postoperative analgesia in patients undergoing laparoscopic
cholecystectomy. Objectives of our study were primarily to evaluate the effectiveness of inter-pleural
bupivacaine among patients undergoing elective
laparoscopic cholecystectomy and to assess the
opioid-sparing effect and postoperative pain relief.
Methods

A prospective observational study included patients who were indicated for laparoscopic cholecystectomy in the general surgery department at
a tertiary care setting. This study was carried for a
period of two years, from October 2018 to October
2020. Institutional ethical committee approval and
permission from the collaborated department were
obtained. All procedures involving human subjects
were performed according to Helsinki guidelines.
All patients gave informed written consent before
enrolment and after discussing the anesthetic options. Details related to the safety and adequacy of
pain management techniques were explained priorly to patients, and confidentiality of the subjects
was maintained throughout.
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All 60 patients who were indicated for laparoscopic cholecystectomy were selected according to universal sampling for the feasibility of the
study and were followed for 20 days post-surgery.
Patients were allocated into two groups, group 1,
which included 30 patients receiving interpleural
bupivacaine, and group 2, which included 30 patients receiving interpleural saline. The observer
and the subjects were blinded for the drug being
administered and the procedure performed. Inclusion criteria were male and females aged 20–60,
given written consent to participate in the study,
diagnosed with cholelithiasis requiring elective
laparoscopic cholecystectomy surgery under general anesthesia, American Society of Anesthesiologists (ASA) grade I and II, body weight between
40-90 kg. Exclusion criteria were ASA grade III
and IV, refusal to participate in the study, allergy
to local anaesthetic drugs, coagulopathy, an extensive infection at block site, recent pulmonary
infections or diseases which include hemothorax,
emphysema, bullous lung disease, pleurodesis, as
well as any other spinal comorbidities that hampered surgery, and pregnant and nursing women.
Intraoperative exclusion criteria were conversion
to open cholecystectomy and LC duration longer
than 3 hours.
After performing the pre-anaesthetic evaluation and recording detailed history, a complete
physical examination was carried out. Complete
blood count, random blood sugar, renal function
test, blood grouping/typing, HBsAg, HCV, antiretroviral screening tests were done. Patients in group
1 received 20 ml of 0.5% interpleural bupivacaine.
Patients in group 2 received 20 ml of 0.9% (NaCl)
interpleural saline.
The visual analog scale (VAS) and how to rate
pain from 1–10 on the scale were clearly explained
to all patients participating in the study. All the
patients were fasted for 8 hours before the surgical procedure. Premedication consisted of orally
used metoclopramide (10 mg tablet), ranitidine
(150 mg tablet), and diazepam (5 mg tablet) on the
night before surgery and at 6 am on the morning
of surgery with sips of water. On the day of surgery, patients involved in the study were shifted to
the premedication room and two 18G intravenous
cannulae were secured for giving intravenous fluids and for the administration of drugs.
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All the patients were premedicated with an injection of glycopyrrolate (0.2 mg IV) and midazolam (0.1 mg/kg IV) in the operative room. The
patient’s baseline heart rate, blood pressure, SpO2
were recorded 5 minutes after arriving in the operative room and continuously during surgery
via standard monitoring (SpO2, NIBP, HR, ECG,
ETCO2). Pre-oxygenation with 100% oxygen for 3
minutes, was followed by fentanyl injection (2 μg/
kg). Anaesthesia was induced with propofol 2 mg/
kg IV given in incremental doses until the absence
of response to verbal commands. The muscle relaxation was achieved with injection succinylcholine (2 mg/kg) to facilitate intubation. The airway
was secured using a suitable-sized cuffed endotracheal tube. Anesthesia was maintained with nitrous oxide at 3 L/min, oxygen at 1.5 L/ min mixture with sevoflurane administered at 1% inspired
concentrations. Ventilation was adjusted to maintain ETCO2 in the range of 30 to 40 mm Hg. After
spontaneous reversal from succinylcholine, muscle
relaxation was obtained with injection atracurium
is a loading dose of 0.5 mg/kg followed by maintenance doses of 0.1 mg/kg IV every 20 minutes.
During the intraoperative period, patients received
IV crystalloid solutions calculated in accordance
with the Holliday Segar formula. The intra-abdominal pressure was maintained at a constant value of
12 mm Hg. During the closure of the surgical site,
both group patients received paracetamol (1 g IV).
At the end of the procedure, after the return
of spontaneous ventilation and before extubating
the patient, the patient was put in the left lateral
decubitus position. The site for needle insertion
was cleaned, and the local anesthetic infiltration
was done at the site of injection. While breathing
spontaneously, a 16 G Tuohy needle was used to
puncture the skin of the patient. The needle was
inserted just above the eight intercostal space 10
cm from the spinous process of vertebra in midline
of the back; 500 ml of normal saline along with the
infusion set was placed approximately 60 cm above
the level of the patient. Under strict aseptic precautions, the three-way connector was connected
to the infusion set at its side port and was primed
with saline. The other ports are kept closed. Once
when space was identified by free flow of saline,
the fluid port was closed, and either 20 ml of saline or 20 ml of 0.5% bupivacaine was injected
through the syringe fitted through the other port
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into the interpleural space. After the installation of
the drug into the interpleural space, the needle was
then withdrawn and the puncture site plastered
with gauze.
At the end of the procedure, the patient was
again placed in the supine position. Sevoflurane
was discontinued, and an injection of neostigmine
0.05 mg/kg and glycopyrrolate 10 μg/kg was administered intravenously as a reversal agent for
neuromuscular blockade. After achieving adequate
spontaneous respirations and the patient was able to
obey simple commands, oropharyngeal suctioning
was done and tracheal extubation was performed.
All the patients were shifted to the post-anesthesia
care unit at the end of the surgery. In the postoperative period, pain scores and opioid consumptions
at intervals of 15 mins, 30 mins, 1st hour, 2nd hour,
6th hour, 10th hour 12th hour and 14th hour were
recorded. Intravenous tramadol 2 mg/kg was used
if VAS pain score either 5 or higher.
VAS score was considered as primary outcome
variable. Quantitative parameters were verified for
the normal distribution between study groups. For
normally distributed quantitative parameters, an
independent sample t-test (2 groups) was used to
compare the means between study groups and a
chi-square test was used to compare the categorical variables between study groups using coGuide
software, V.1.03. P-value was at < 0.05 was considered as statistically significant11.
Results

Total 60 patients were included in the final analysis. The mean age was 45.47 ± 8.81 years in group
1 and 44.13 ± 8.54 years in group 2 (Table 1). The
majority of them were females in both groups, 21
(70%) in group 1 and 23 (76.7%) in group 2 (Table
1). No statistically significant difference was observed in the groups regarding the demographic
and anthropometric data, demonstrating the homogeneity of the study population (Table 1).
The mean difference was high in group 1 for the
duration of surgery and procedure, systolic and
diastolic blood pressure, whereas pulse rate was
low in group 1 (Table 2). Complications like nausea and vomiting were less in group 1 compared to
group 2. Length of hospital stay and time to mobilize the patient were similar between groups (p >
0.05). The number of patients who received tram-
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Table 1: Comparison of demographic parameters in the study population
Parameters

Group 1
(N = 30)

Group 2
(N = 30)

P -value

Age

45.47 ± 8.81

44.13 ± 8.54

0.552a

< 35 years

4 (13.3%)

6 (20%)

36 to 45 years

12 (40%)

12 (40%)

46 to 55 years

10 (33.3%)

9 (30%)

> 55 years

4 (13.3%)

3 (10%)

0.595b

Sex
Male

9 (30%)

7 (23.3%)

Female

21 (70%)

23 (76.7%)

Height (cm)

156.63 ± 4.12

156.47 ± 4.46

0.881a

Weight (kg)

66.07 ± 9.54

65.53 ± 9.24

0.827a

0.340b

aIndependent t-test, †bChi-square test

adol in group 1 was 9 (30%) compared to group 2, 15 minutes, 30 minutes, 1, 2, and 6 hours between
29 (96.7%) (p < 0.05) (Table 2). The difference in study groups was statistically significant (p < 0.05)
proportion for tramadol intake at 6 hours was sig- (Table 3). As the follow-up time increases, systolic
and diastolic blood pressure was lower in group 1
nificant among study groups (p < 0.05) (Table 2).
The VAS scores at 30 minutes, 1, 2, 6, between compared to group 2 (Figure 1) (Figure 2).
study groups were significantly lower in group 1 (p Discussion
< 0.001) (Table 3). As the follow-up time increases,
the difference in VAS scores between groups beAccording to our knowledge, this is the first
Figure
1.
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Figure 1: Systolic blood pressure (mmHg) across time (N = 60)
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Table 2: Comparison of clinical parameters between study groups in the study population
Group 2
(N = 30)
131.33 ± 24.84

P-value

Duration of surgery (minutes)

Group 1
(N = 30)
133.17 ± 24.58

Duration of Procedure (minutes)

12.23 ± 2.75

11.57 ± 2.71

0.348a

Systolic blood pressure (mmHg)

118.23 ± 5.53

117.33 ± 5.49

0.529a

Diastolic blood pressure (mmHg)

74.70 ± 3.82

72.77 ± 5.16

0.105a

Heart rate (beats/min)

76.37 ± 5.94

76.97 ± 6.47

0.710a

Clinical parameters

0.775a

Complications
Dizziness

2 (16.7%)

2 (10%)

1.000b

Nausea

7 (58.3%)

11 (55%)

0.259b

Vomiting

3 (25%)

7 (35%)

0.166b

Number patients who received tramadol

9 (30%)

29 (96.7%)

< 0.001b

Tramadol consumption (mg/kg) through the time
30 mins

0 (0%)

25 (83.3%)

NAc

1 hours

0 (0%)

1 (3.3%)

NAc

2 hours

0 (0%)

4 (13.3%)

NAc

6 hours

2 (6.7%)

20 (66.7%)

< 0.001b

10 hours

0 (0%)

6 (20%)

NAc

12 hours

0 (0%)

8 (26.7%)

NAc

14 hours

7 (23.3%)

7 (23.3%)

1.000b

Length of hospital stay (days)

3.5

4

> 0.05

Time taken to mobilize the patient (hours)

12.6

14.5

> 0.05

aIndependent t test, bchi-square test, c statistical test was not applied as cells had 0 values

Figure 2. Diastolic blood pressure (mm Hg) across different time (N=60).
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Table 3: Comparison of VAS score and heart rate across different periods between study groups
Parameters

Group 1
(N = 30)

Group 2
(N = 30)

Unpaired t-test P value

VAS (cm)
15 mins

5.47 ± 1.01

5.93 ± 1.20

0.109

30 mins

0.70 ± 0.54

5.63 ± 1.30

< 0.001

1 hour

0.40 ± 0.50

2.70 ± 0.84

< 0.001

2 hours

1.20 ± 0.81

3.37 ± 1.27

< 0.001

6 hours

2.47 ± 1.31

5.03 ± 1.94

< 0.001

10 hours

1.83 ± 0.75

2.93 ± 1.55

0.001

12 hours

2.40 ± 1.04

3.57 ± 1.57

0.001

14 hours

3.53 ± 1.17

3.60 ± 1.35

0.839

Heart rate (beats/minute)
15 mins

92 ± 3.8

95 ± 5.32

0.014

30 mins

86 ± 3.06

94 ± 4.06

0.001

1 hour

81 ± 3.41

85 ± 5.41

0.001

2 hours

81 ± 2.83

83 ± 4.63

0.048

6 hours

83 ± 2.89

90 ± 4.67

< 0.001

10 hours

86 ± 3.76

85 ± 3.66

0.301

12 hours

86 ± 4.11

87 ± 5.11

0.407

14 hours

86 ± 3.67

85 ± 4.57

0.388

ative pain relief following laparoscopic cholecystectomy and the reduction in opioid consumption
with interpleural bupivacaine administration in
our tertiary care centre.
We noticed significantly lower VAS pain values
in the first six hours and significantly lower tramadol use in bupivacaine group.
There are not many recent studies using inter-pleural block to attenuate post-operative analgesia using bupivacaine; we considered other
techniques where bupivacaine was used. A previous clinical study12 reported that intra-pleural
meperidine reduced post-cholecystectomy pain.
In our study, interpleural bupivacaine reduced
post-operative pain and the need for additional
opioid analgesics. This finding is in comparison
to a randomized controlled trial13 which indicated that post-operative pain and the number of
patients who need analgesics postoperatively was

reduced by port insertion site infiltration with bupivacaine compared with the group who received
parecoxib.
In the present study, the negative pressure
technique was found to be efficacious for the inter-pleural block. There is no difference between
air compared to normal saline14. In the present
study, 20 ml of 0.5% bupivacaine alone was used
in group I. Combining buprenorphine and bupivacaine (0.25%, 15 ml) intra-peritoneally effectively
relieved postoperative pain for a longer duration
after laparoscopic cholecystectomy as compared
to the instillation of only bupivacaine15.
The incidence of intra- and post-operative complications like dizziness, nausea, vomiting, and
length of hospital stay (3.5 days) was less in group
1 than group 2. Similar findings were reported in
the study of 5000 patients, with lower incidence
of intra- and post-operative complications, and
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92.5% of patients discharged by post-operative
day 316. Lower consumption of opioid in patients
with interpleural analgesia. This finding was in accordance with another comparative study where
interpleural bupivacaine and nalbuphine achieved
lower pain scores, lower analgesic consumption
over 24 hours, or longer duration of analgesia
when compared with local anesthetics alone3.
On the other side, intraperitoneal instillation of
bupivacaine in combination with dexmedetomidine was superior to bupivacaine alone and bupivacaine tramadol17. In one study no difference in
VAS pain and 24-hour consumption of tramadol
was found between groups 18. Chronic post-operative pain (up to 41%) after LC depends on
surgical practice, entail finer selection of patients
for cholecystectomy. Recently, patient-reported
outcome measures (PROMs) are serving tool for
finer selection of patients for cholecystectomy that
optimizes the surgical complications. It is also a
promising tool in evaluating surgical outcomes, as
they are known to be consistent after surgery for
three months19.
Our study has several limitations. The main limitation is the small sample size and single-center
study. Another limitation is other associated conditions and comorbidities that were not recorded
in the present study but can act as confounders.
Our study’s observation period was short (14
hours) to reveal potential differences between
analgesic durations. Therefore, we recommend
further multi-centric randomized clinical trials
on large samples and including all confounding
factors, which can help the surgeons perform the
procedures without any difficulty.
Based on our study results we concluded that
interpleural 0.5% bupivacaine significantly reduces post-operative opioid requirement following
laparoscopic cholecystectomy. Hence, technique
of interpleural block can be safely used as a regional technique for pain relief following laparoscopic cholecystectomy.
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