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ABSTRACT
Objective

To compare the postoperative outcome of low pressure pneumoperitoneum versus
standard pressure pneumoperitoneum among patients undergoing laparoscopic
cholecystectomy (LC).

Study design

Comparative study.

Place &
Duration of
study

Department of General Surgery ward 25, Jinnah Postgraduate Medical Center (JPMC)
Karachi, from June 2019 to November 2020.

Methodology

A total of 168 patients who underwent laparoscopic cholecystectomy were included in
this study after ethical committee approval. Patients were divided into 2 equal groups of
84 each by lottery method. Group 1 patients underwent laparoscopic cholecystectomy
using standard pressure pneumoperitoneum (12-18 mmHg) while group 2 patients underwent
laparoscopic cholecystectomy using low pressure pneumoperitoneum (8-12 mmHg). The
operative time was compared between the two groups and postoperatively all the patients
were observed for shoulder tip pain and vomiting. Frequency and intensity of postoperative
shoulder tip pain was assessed at 4,8,12 and 24 hours using visual analogue score.

Results

Twenty-two (26.19%) patients complaint of shoulder pain who underwent LC at standard
pressure while it was 8.33% in low pressure group that was statistically significant (p=0.005).
The mean postoperative pain score as per visual analogue score was 1.42±1.68 in group
1 it was 0.92 ± 1.07 in group 2. The difference between the two groups was again statistically
significant (p=0.023). The frequency of vomiting was 11.90% in Group 1 and 8.33% in
Group 2. The difference being statistically insignificant (p=0.443).

Conclusions

Low pressure pneumoperitoneum was better than standard pressure pneumoperitoneum
in patients undergoing laparoscopic cholecystectomy in terms of frequency and intensity
of shoulder tip pain. However, there was no difference between the two groups in terms
of frequency of postoperative vomiting.
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INTRODUCTION:
Gallstone disease constitutes a major public health
problem affecting about 10-20% of the adult
population of the world with a female preponderance.1
The prevalence of cholelithiasis is 10.4% in a study
from Pakistan. 2 The advent of minimally invasive
laparoscopic cholecystectomy in 1989 increased the
number of patients undergoing this procedure. It is
a procedure of choice in benign gallbladder diseases
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because of reduced hospital stay, early mobility,
early return to work and better cosmesis. 3

cholecystectomy using low
pneumoperitoneum (8-12 mmHg).

In laparoscopic cholecystectomy, a good working
and viewing field is obtained with the help of
pneumoperitoneum created by the insufflation of
carbon dioxide (CO 2) gas. 4 This is one of the main
end products of cellular metabolic pathway. 5 The
cause of pain and vomiting is irritation of the
diaphragm and increased stretching of the
peritoneum which is caused by the high pressure
and excessive absorption of CO2 from the peritoneal
cavity.6

P a t i e n ts w e r e a d m i t t e d t h r o u g h o u t pa t i e n t
department. Patients between 20 to 60 years of age,
both gender, BMI/m 2 between 20 to 35, ASA Class
I, and II, undergoing elective laparoscopic
cholecystectomy were included in this study. Patients
with bleeding disorders, ischemic heart disease,
hypertension, diabetes mellitus and drug abuser
were excluded from this study. The operative time
was compared between the two groups and
postoperatively patients were observed for shoulder
tip pain and vomiting in first 24 hours. Frequency
and intensity of postoperative shoulder tip pain was
assessed at 4,8,12 and 24 hours using visual
analogue score for pain. Data in both the groups
were recorded on a predesigned form and analyzed
by SPSS version 23.0. Chi square test was applied
and a p-value of <0.05 was considered as significant.

A study showed that 7.5% patients complained of
pain at shoulder tip in low pressure laparoscopic
cholecystectomy versus 23.8% in standard pressure
group. 4 Another study reported that the frequency
of postoperative vomiting in patients in first 24 hours
was not statistically significant. 6 The duration of
surgery was more in low pressure group versus
standard pressure group however the frequency of
shoulder pain was significantly less. 7 However,
another study noted that an increased number of
patients reported postoperative shoulder pain in the
low pressure group. Similarly, the difference in
operative time between the two groups of patients
was insignificant. 8 Sandhu et al reported no
significant difference between the two groups in
terms of operation time, frequency of shoulder tip
pain and intensity of pain (p=0.07).9 There are limited
number of studies regarding the outcome of
insufflation pressures of pneumoperitoneum in
laparoscopic cholecystectomy. Previous studies
comparing the two techniques in International
literature have also reported conflicting results. The
rationale of the current study was to compare low
pressure pneumoperitoneum with standard pressure
pneumoperitoneum to find out which technique was
better to minimize postoperative complications.
METHODOLOGY:
This was a comparative study conducted at the
Department of General Surgery, Jinnah Postgraduate
Medical Center Karachi, from June 2019 to
November 2020. A total of 168 patients who
underwent laparoscopic cholecystectomy were
included in this study after ethical committee
approval. Sample size was calculated using WHO
sample size calculator.
After taking written and informed consent patients
were randomly divided into two equal groups of 84
patients each by lottery method. Group 1 patients
underwent laparoscopic cholecystectomy using
standard pressure pneumoperitoneum (12-18 mmHg)
while group 2 patients underwent laparoscopic
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RESULTS:
A total of 168 patients were included. The mean
age of patients was 41.54 ± 9.33 year. The mean
age of patients in group 1 was 42.18 ± 9.19 year
and in group 2 41.50 ± 9.51 year. The age distribution
of the patients in both groups was statistically
insignificant (p=0.639). Majority of the patients (n=90
- 53.57%) were between 41 to 60 years of age. In
this study patients (n=116 - 69.64%) were females.
The gender distribution between the two groups was
statistically insignificant (p=0.401). Most of the
patients (n=71- 42.3%) included in the study
belonged to ASA class II. The difference between
the groups was insignificant (p=0.922). The mean
BMI was 27.35 ± 3.11 Kg/m2 in group 1 while it was
26.52 ± 2.99 Kg/m 2 in group 2. This was
statistically insignificant (p=0.083). Most of the
patients 88 (n=88 - 52.4%) had BMI between 26-30
Kg/m2.
The mean operative time was 32.58±5.3 minutes in
standard pressure pneumoperitoneum group 1 while
it was 34.73±8.14 minutes in the low pressure
pneumoperitoneum group 2 respectively and that
was statistically significant (p=0.045). The mean
postoperative pain score was 1.42 ±1.68 in group
1 while it was 0.92 ± 1.07 in group 2. The difference
was again statistically significant (p=0.023). The
overall frequency of vomiting in this study was 17
(10.12%). The frequency of vomiting was 19
(11.90%) in group 1 and 14 (8.33%) in group 2, the
difference being statistically insignificant (p=0.443).
The overall frequency of shoulder pain in the study
was 29 (17.86%). The frequency of shoulder pain
was 43 (26.19%) in group A while it was 14 (8.33%)
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Table I: Comparison of Frequency of Shoulder Pain
Shoulder Pain

Group 1(n=84)
No. of patients

Total (n=168)

Group 2 (n=84)
%

No. of patients

%

No. of patients

%

Yes

22

26.19

8

9.52

30

17.86

No

62

73.81

76

90.48

138

82.14

in group B, the difference was statistically significant
(p=0.005). The distribution of patients according
to frequency of shoulder tip pain is shown in
table I.
DISCUSSION:
Laparoscopic cholecystectomy is the most commonly
performed surgery worldwide.10 Although
laparoscopic surgery has many advantages there
are number of adverse events and complications
associated with the procedure. 11 Insufflation of
pneumoperitoneum is necessary for creation of a
working and viewing field inside the abdominal cavity.
The stretch of peritoneum and diaphragm results in
postoperative shoulder pain, nausea and vomiting.12
Different pneumoperitoneal pressures have been
tried by surgeons across the globe with varied
success.
The mean age of patients in this study was 41.84 ±
9.32 years, which is almost similar to others.4,7,13 In
this study female preponderance was noted which
is similar to many others in literature though some
had reported even higher female frequency.4,8,9 The
mean operative time was 32.58 ± 5.3 minutes in
standard pressure group which was shorter than the
low pressure group and was statistically significant.
However, other studies did not find any difference
in operative time.4,7-9
The mean postoperative pain score was more in
group 1 and the difference between the two groups
was statistically significant. The frequency of shoulder
pain was more in standard pressure group and the
difference was statistically significant. Vijayaraghavan
et al also reported the intensity of pain on VAS was
less in low pressure versus standard pressure
laparoscopic cholecystectomy group. 14 Same were
the observations in other studies.4,15 However, Chok
et al reported that the difference between the two
groups in terms of frequency of shoulder tip pain
was not significant.16
The frequency of vomiting was also more in group
1 but it was not significant. Nasajiyan et al also
reported that the difference in frequency of nausea
and vomiting between the two groups was not
significant. 7 Another study reported that frequency
of vomiting did not show any statistical difference
58

between the groups.17 Thus the results of this study
were comparable to the findings of the national and
international literature. The low pressure
pneumoperitoneum technique had slight edge over
the standard pressure group, however the selection
of the patients should be done meticulously.
CONCLUSIONS:
Low pressure pneumoperitoneum technique
produced less frequency and intensity of pain at
shoulder tip. However, there was no significant
difference in terms of frequency of postoperative
vomiting.
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