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ABSTRACT

Background: The aim of this study was to compare the efficacy of infiltration of local anaesthetic bupivacaine at
incision site (port site) and intraperitoneally on postoperative pain in patients undergoing laparoscopic
cholecystectomy.

Methods: This was a randomized controlled study carried out on patients undergoing laparoscopic cholecystectomy.
The patients were divided into three groups of 60 patients each. Group 1 was the control group which did not receive
either intraincisional or intraperitoneal bupivacaine. Group 2 received intraincisional bupivacaine 0.25% 20 ml, while
group 3 received 20 ml solution of bupivacaine 0.25% 20 ml intraperitoneally. Postoperative pain was recorded for 24
hours post-operatively.

Results: The incidence of abdominal pain was significantly lower in the group which received intraincisional
bupivacaine upto 12 hours postoperatively. Right shoulder pain was low in group receiving intraperitoneal
bupivacaine as compared to group 2, but it was not statistically significant.

Conclusions: Intraincisional (port site) infiltration of bupivacaine is more effective than intraperitoneal infiltration for
postoperative pain relief after laparoscopic cholecystectomy. It is easier to apply and there is less requirement of
postoperative analgesics.
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INTRODUCTION laparoscopic  cholecystectomy.

Non-steroidal  anti-

Laparoscopic interventions have significant advantages
over conventional surgery, such as less surgical trauma,
shorter hospital stay and faster functional recovery.!
Laparoscopic cholecystectomy is the most common of
these interventions. It has become the main treatment of
symptomatic cholelithiasis.? The patients mostly suffer
from postoperative pain, especially with coughing,
respiratory movements and mobilization and shoulder
pain secondary to diaphragmatic irritation. This can lead
to delayed patient recovery, increased hospital stay and
increased morbidity and costs.>® Multimodal analgesia
techniques are generally used to relieve pain caused by

inflammatory drugs, epidural analgesia, opioids, incision-
site (port site) and intraperitoneal local anaesthetic
application are among the multimodal analgesia options.®
8

The main reason for using multimodal analgesia
techniques is to avoid possible side effects by limiting the
utilisation of commonly used opioids to provide
postoperative analgesia.’ So far many studies have been
done wusing intraperitoneal or intraincisional local
anaesthetic infiltration, but the results have been
conflicting.®** The aim of our study was to compare the
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effect of intraincisional vs intraperitoneal bupivacaine on
post-operative pain in laparoscopic cholecystectomy.

METHODS

The present study was conducted as a randomized
controlled clinical trial among patients who were
subjected to laparoscopic  cholecystectomy  for
symptomatic cholelithiasis at a peripheral Sub-District
Hospital of J&K, India between the periods from June
2016 to February 2019. After approval from our hospital
ethics committee, a total of 180 patients, classified as
American Society of Anesthesiologists | and 1l (ASA |
and Il) and aged from 18 to 60 years, were recruited and
scheduled for elective laparoscopic cholecystectomy
under general anaesthesia. A written and informed
consent was signed from all patients before enrolling
them in the study.

Patients with known allergic reactions to local
anaesthetics were excluded from the study. Also, patients
were excluded if they underwent surgery for acute
cholecystitis or if the operation had been converted to an
open procedure, as well as patients with intraoperative
complications. Other exclusion criteria were morbid
obesity, chronic medical diseases and chronic opioid
treatment.

The patients were randomized prospectively, using a
blind envelope system, into three groups of 60 persons
each. Group 1 was the control group and did not receive
either intraperitoneal or intraincisional bupivacaine.
Group 2 was assigned to receive port site infiltration
(intraincisional) of 20 ml solution of bupivacaine 0.25%
at the end of operation before closure of the wound.
Group 3 received 20 ml solution of bupivacaine 0.25%
intraperitoneally in the gall bladder bed and under the
right copula of the diaphragm at the end of the
laparoscopic procedure.

Tab Alprazolam 0.5 mg and Tab Pantoprazole 40 mg
were given orally night before surgery. In the operation
theatre, intravenous line was established with a 20G
cannula and ringer lactate infusion was started at the rate
of 60-80 ml/h. Preoperative recording of heart rate,
noninvasive blood pressure and arterial oxygen saturation
(SpO2) was carried out. All patients were premedicated
intravenously with midazolam (0.02 mg/kg). After being
preoxygenated with 100% oxygen for 3 minutes, patients
were induced with intravenous propofol (1%) in dose of 2
mg/kg followed by atracurium 0.5 mg/kg to facilitate the
laryngoscopy and tracheal intubation. In addition to
above mentioned monitoring end tidal carbon dioxide
(ETCO2) monitoring was done intraoperatively.
Anaesthesia was maintained with isoflurane, nitrous
oxide 60% in oxygen, and atracurium in incremental
dosages of 0.02 mg/kg when needed.

Laparoscopic cholecystectomy was done using four
standard ports at conventional sites. A few minutes

before the completion of surgery, ondansetron 0.1mg/kg
intravenously was given to the patients for prevention of
PONV. At the conclusion of surgery residual muscle
paralysis was reversed with neostigmine 50 pg/kg and
glycopyrrolate 10 pg/ kg intravenously. The patients were
extubated following return of regular, rhythmic
respiration when reasonably awake, after a gentle oral
suction. Patients were transferred to post anesthesia care
unit for monitoring.

For intraincisional infiltration of bupivacaine, the fascia,
muscle and pre-peritoneal space were infiltrated using 5
ml for each port (infiltration of four trocar sites, thus
using a total of 20 ml solution). For intra-peritoneal
instillation, the solution was instilled in the gall bladder
bed and under the right diaphragm following the removal
of the gallbladder. This was done using a catheter
inserted through the right subcostal port. A small 14 Fr
tube drain was placed in sub-hepatic region in all the
patients.

All patients received analgesics to a standard
postoperative protocol with diclofenac 75 mg intravenous
infusion towards the end of the operation and further 50
mg per oral route twice a day. Tramadol 50mg
intravenous infusion, as a rescue analgesic, was
administered when the visual analogue scale (VAS) score
was more than 4. The number of patients requiring rescue
analgesia was recorded in each group.

Patients were evaluated for 24 hours post-operatively.
Pain intensity was measured based on a 10-point visual
analogue scale (VAS; 0-10 cm; 0=no pain and 10=worst
imaginable pain) at 30 minutes, 1 hour, 3 hours, 6 hours,
12 hours and 24 hours post-operatively. The number of
patients experiencing right shoulder pain in each group
was recorded. The occurrence of postoperative nausea
and vomiting (PONV) was also recorded among the
groups.

Statistical analysis

Data was expressed as mean and percentage. Parametric
data were compared between groups by analysis of
variance (ANOVA). Student t-test and chi-square method
were used for continuous and discrete variables,
respectively. A two-sided probability value (p value) less
than 0.05 was considered statistically significant.

RESULTS

There was no statistically significant difference among
the groups in terms of the demographic characteristics
(p>0.05). The mean duration of surgery was
insignificantly different among the three groups (Table
1).

Postoperative abdominal pain was significantly lower in
group 2 (group receiving intraincisional bupivacaine)
than both group 1 and group 3. This difference was

International Surgery Journal | May 2019 | Vol 6 | Issue 5 Page 1510



Bacha UQ et al. Int Surg J. 2019 May;6(5):1509-1513

reported from 30 minutes till 12 hours postoperatively.
Although pain scores are less in group 3 when compared
with the control group, yet it is not statistically

significant. However at 24 hours post operatively, there
was not much statistically significant difference between
the three groups (Table 2).

Table 1: Demographic characteristics.

Characteristics

Sex ratio

Male N (%) 30 (50) 24 (40) 27 (45) 05534
Female N (%) 30 (50) 36 (60) 33(55) '
Mean age (years) 421 40.1 38.5 0.7527
Mean weight (kg) 63.1 61.5 62.8 0.8551
Mean duration of 54,5 56.4 57.3 0.6783
surgery (min)

(P<0.05: Significant)

Table 2: Mean postoperative pain VAS (visual analogue scale) score.

P value
30 min. 29* 2.1 2.4 <0.026
1hr 3.0* 1.8 2.7* <0.001
3 hrs 3.6* 1.6 35%* <0.001
6 hrs 2.8%* 15 2.7%* <0.001
12 hrs 2.3%* 1.4 2.2* <0.001
24 hrs 15 1.1 1.2 0.5431

*Statistically significant difference vs. Group 2. (P<0.05: Significant)

Table 3: Incidence of right shoulder pain, requirement of rescue analgesia and incidence of PONV between three

groups.
P value
N (%) N (%) N (%0)
Right shoulder pain 44 (73.3) 15 (25)* 11 (18.3)* 0.029
Rescue analgesia 53 (88.3)# 29 (48.3) 41 (68.3) 0.036
PONV 32 (53.3) 18 (30) 24 (40) 0.065

*Statistically significant difference vs control group (Group 1), #Statistically significant difference vs Group 2. (P<0.05: Significant)

While no statistically significant difference was found
among the groups in terms of frequency of PONV, there
was statistically significant lower incidence of right
shoulder pain in both groups 2 and 3 as compared to
control group. Although statistically insignificant,
shoulder pain was less in group 3 than group 2. The
requirement of rescue analgesia was significantly lower
in patients of group 2 compared to control group only
(Table 3).

DISCUSSION

Laparoscopic cholecystectomy is superior to open
cholecystectomy in terms of postoperative analgesia.
However, patients continue to have moderate to severe
pain. Pain after laparoscopy is quite different from that
after laparotomy. While patients primarily experience
parietal type pain (abdominal wall) after laparotomy,
patients complain of visceral pain after laparoscopic

operations. Many studies have shown that pain after
laparoscopic cholecystectomy arises from different com-
ponents such as parietal, visceral and shoulder pain with
different intensities and time.”**" Parietal type pain ob-
served after laparoscopic cholecystectomy is a sudden
onset, well-localized and sharp pain. Previous studies
have shown that local anaesthetic infiltration into the
incision site significantly reduces the analgesic
requirement and parietal pain in the postoperative
period.’®!® Visceral pain observed after laparoscopic
cholecystectomy is a blunt, diffuse and midline pain that
grows slowly, cannot be easily localized and spreads to
the reflection areas. Chemical irritants, sudden stretching
of organs, excessive contractions and reduced blood flow
can be considered among the causes of visceral pain.
Reflected pain (shoulder pain) can be experienced in a
place different from the stimulus site. The irritation of the
diaphragmatic muscle and phrenic nerve with CO2 gas
and exposure to the pressure manifests as postoperative
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shoulder pain.?’ A large number of studies have examined
the intraperitoneal administration of local anaesthetics in
laparoscopic  cholecystectomies  with  regard to
postoperative pain and narcotic analgesic consumption
with promising results.’®#?* However, there are other
studies also which show that the post-operative analgesia
and narcotic usage was not significantly different in the
groups that received local anaesthesia.?*

The timing of the administration of the local anaesthetic
during surgery has also been debated. Whereas some
studies are of the view that the timing of intraperitoneal
administration of the local anaesthetic is crucial, other
studies have shown that there is no statistical difference
regarding the time of discharge and the timing of
administering local anaesthetics.??

In the present study, we compared intraincisional (port
site) vs intraperitoneal infiltration of local anaesthetic
bupivacaine 0.25%. We found intraincisional infiltration
of bupivacaine to be more effective than intraperitoneal
route in controlling postoperative abdominal pain. It also
decreased the postoperative analgesic requirement.

Our results are consistent with that of Lepner et al and EI-
labban et al who have compared both intraincisional and
intraperitoneal infiltration of local anaesthetic.***® These
results have reported significantly more reduction of
post-operative abdominal pain with intraincisional local
infiltration of the anaesthetic drug.

However there are also few studies which have not
shown any post-operative pain reduction with
intraperitoneal bupivacaine after laparoscopic
cholecystectomy.?? Others have shown only a decreased
incidence of shoulder pain with not much affect on the
overall pain.®! On the contrary, Elhakimet al in their
study have shown that intraperitoneal lidocaine reduces
effectively both shoulder pain and abdominal pain after
laparoscopic cholecystectomy.® In our study, post-
operative right shoulder pain has been found to be less
with patients given intraperitoneal infiltration of
bupivacaine than those given intraincisional infiltration,
but it was not statistically significant.

A limitation of our study was that a drain was applied in
order to identify possible bile leakages. Drain application
might have led to loss of local anaesthetic and decreased
analgesic effect in patients receiving intraperitoneal
bupivacaine.

CONCLUSION

In conclusion, our study shows that intraincisional (port
site) infiltration of bupivacaine is more effective than
intraperitoneal infiltration for the control of postoperative
pain after laparoscopic cholecystectomy. It is simple to
apply and  decreases  postoperative  analgesic
requirements. Although it is statistically insignificant,
shoulder pain is less with intraperitoneal infiltration.
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