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Abstract
Objective:To
cholecystectomy under low pressure versus standard pressure pneumoperitoneum.

compare  postoperative  pain  scores  after laparoscopic

Study Design: Quasi-Experimental Trial

Place and duration: Surgery Department Tertiary care Hospital, Kharian
February 2024-July 2024.

Methods: Patients from either gender, aged 18-50 years, who had ASA grade I or
II and were diagnosed with symptomatic cholelithiasis were included. After
employing a non-probability consecutive sampling technique, 102 patients were
recruited. Group A included 51 patients
pneumoperitoneum while 51 patients from Group B were subject to standard
pressure pneumoperitoneum. The primary outcome was a pain score on the visual
analogue scale while secondary outcomes included post-operative complications
and duration of hospital stay.

subject to low pressure

Results: Gender distribution revealed a female predominance with a frequency of
80 (78.43%) as compared to 22(21.57%) males. Median age and BMI between
the two groups were comparable. Pain assessment on a VAS at 02 hours, 06
hours, and 12 hours revealed significantly lesser pain scores in Group A as
compared to Group B. Frequency of postoperative complications in Group A was
5 (9.8%) as compared to 17 (33.3%) in Group B (p-0.004). Rescue analgesia
was administered more frequently in Group B as compared to Group A. Median
length of Hospital stay in Group A was 38 (36-39) as compared to 41 (40-42) in
Group B (p-0.000).

Conclusion:  Laparoscopic cholecystectomy under low-pressure
pneumoperitoneum offers superior analgesia post-operatively with significantly
lesser complications post-operatively, decreased requirement of rescue analgesia and

significantly reduced the length of hospital stay.
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INTRODUCTION

Cholelithiasis is a common biliary pathology that
is characterized by the presence of stones in the
gall bladder. The annual incidence of gallstones is
around 0.75% with a  higher female
predisposition as compared to males which
warrants prompt attention and effective
treatment to reduce morbidity and mortality.'
Cholelithiasis manifests pain, nausea, and
vomiting and the treatment is either a medical or
a surgical intervention. Medical treatment
includes bed rest, analgesics, antibiotics, and
hydration while the surgical intervention includes
open or laparoscopic cholecystectomy.” Advances
in the field of medical science have led to better
surgical approaches which may offer better
analgesia, early recovery and reduction in the
duration of hospital stay therefore in the present
era laparoscopic techniques have gained
popularity over the open technique for better
patient outcomes in the postoperative period.’
Analgesia is one of the most crucial components
of postoperative recovery and inadequate
analgesia may lead to a surge in catecholamines
leading to a wide range of multisystemic effects.
Pneumoperitoneum pressure employed during
laparoscopic cholecystectomy leads to an increase
in  abdominal  pressure  affecting  the
cardiovascular, and respiratory physiology and
contributing to pain in the post-operative period.*
Higher pressures may lead to better visibility of
the abdominal contents intraoperatively but
result in higher pain scores in the postoperative
period. Similarly, low-pressure
pneumoperitoneum may lead to lower pain
scores post-operatively but limits the visibility of
the surgeon.’

Several studies have been conducted to compare
the laparoscopic  technique with  open
cholecystectomy. However, the scarcity of studies
comparing the pneumoperitoneum pressure in
laparoscopic  cholecystectomies addresses the
existing gaps in research. This research aims to
compare the effect of  low-pressure
pneumoperitoneum  versus standard-pressure
pneumoperitoneum in laparoscopic
cholecystectomy on post-operative pain. The
research will pave the way to further investigate

the applications of low-pressure
pneumoperitoneum in different laparoscopic

procedures ensuring better patient outcomes.

Methodology:

This Quasi-experimental study was done at
Tertiary care Hospital Kharian during a period of
06 months from Feb 2024 to Jul 2024. The
ethical review board of the hospital approved the
research work under ERC no A/24/23.

A previous trial revealed that patients who
underwent laparoscopic cholecystectomy under
low-pressure pneumoperitoneum had a mean
pain score of 0.09 £ 0.52 on the numerical pain
rating scale as compared to 091 = 191 in
patients who underwent laparoscopic
cholecystectomy  under standard  pressure
pneumoperitoneum.® Employing a power of 90%
with a 5% level of significance a sample size of
n=46 was calculated using a WHO sample size
calculator. Using a non-probability consecutive
sampling technique assuming a 10% drop rate of
the participants, a total of 102 patients were
included in the trial. The participants were
divided equally into Group A (n=51) which were
subject to low-pressure pneumoperitoneum while
Group B underwent laparoscopic
cholecystectomy  under standard  pressure
pneumoperitoneum.

Inclusion criteria: 18-50 years old patients of
either gender diagnosed with uncomplicated
cholelithiasis having American Society of
Anesthesiologists grade 1 or grade II were
included in the trial.

Exclusion criteria: Patients diagnosed with
malignancies, history of stent placement,
cardiovascular, respiratory, renal disorders,
history of chronic use of analgesics, ASA III or
ASA 1V status or were excluded from the trial.

All patients who were admitted to the surgical
department with a diagnosis of symptomatic
cholelithiasis ~ planned  for  laparoscopic
cholecystectomy underwent a pre-anesthesia
evaluation. After a detailed history, examination,
and overview of the laboratory investigations,
written informed consent was obtained and
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patients were prepared for the surgical procedure.
As per the surgical protocol, patients were kept
nil per oral for 08 hours before surgery and
shifted to the operation theatre on the day of
surgery. Intravenous ceftriaxone 2g was given to
each patient 30 minutes before the surgical
procedure.  Demographic characteristics and
baseline  hemodynamic readings of the
participants were recorded on a Performa. All
patients were reevaluated in the operation theatre
by the attending anesthesiologist and general
anesthesia was administered for the surgical
procedure. Intravenous nalbuphine @ 0.1 mg/kg
was administered as standard analgesia to all the
patients. Noninvasive intraoperative monitoring
was continuously done  throughout the
procedure. Under aseptic measures after incision
of the skin, ports were inserted, and
pneumoperitoneum was established using 8-
10mm hg pressure in patients from Group A
while 12-14mm hg pressure was kept in
participants from Group B. At any point
intraoperatively if visibility was difficult the
pressure was changed, and the patients were

excluded from the study. At the end of the
surgical procedure, patients were extubated and
shifted to recovery and analgesia with
paracetamol 1lg intravenously 08 hourly was
prescribed to all patients. Postoperatively pain
assessment was done using a visual analog scale
(VAS) at intervals of 30 mins, 2 hours, 06 hours
and 12 hours and a VAS of >4 was addressed by
administration of intravenous tramadol @
Img/kg body weight if the planned paracetamol
administration was later than 30 mins at any time
interval. Complications of nausea and vomiting
for 24 hours and hospital stay in hours were also
recorded.

Data analysis was done using SPSS version 23.
Frequencies and percentages were calculated for
qualitative variables while the median (IQR) was
calculated for quantitative variables. For analysis
of significance between the groups chi-square test
was used for qualitative variables and the Mann-
Whitney U test was used for scale variables
following a non-normal distribution. A p-value of
<0.05 was considered as significant.
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Figure-1

Results:

We recruited 102 patients in the trial with
22(21.57%) males and 80 (78.43%) females. The
median age in years of the participants from
Group A was 33 (26-39) as compared to 35(28-
41) years in Group B. Recorded BMI in Group A
vs Group B was 25 (23-26) vs 24 (23-25).
Demographic characteristics of patients are
shown in Table I. Pain score on a VAS scale was
significantly lesser in Group A at 02 hours and
06 hours as compared to Group B. At an interval
of 12 hours, the VAS score in Group A was 4 (4-
5) as compared to 5 (5-6) in Group B (p-0.000). A

comparison of postoperative pain scores between
groups is shown in Table II. The frequency of
complications recorded in Group A was
significantly lower in Group A 5 (9.8%) as
compared to 17 (33.3%) in Group B. Patients
from Group B required rescue analgesia more
frequently as observed in 15 (29.4%) compared
to 5 (9.8%) in Group A (p-0.013). The median
duration of hospital stay recorded in hours was
41 (40-42) hours in Group B as compared to 38
(36-39) in Group A with a p-value of 0.000. Post-
operative outcomes between groups are shown in

Table II1.
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Table-1: Demographic characteristics between groups (n=102)

Variables Group A Group B p-value
(n=51) (n=51)
Gender Male 12 (23.5%) 10 (19.6%) 0.630
n (%) Female 39 (76.5%) 41 (80.4%)
Age in years 33 (26-39) 35(28-41) 0.214
Median (IQR)
BMI in kg/m?* 25 (23-26) 24 (23-25) 0.455
Median (IQR)
Table-1I: Comparison of postoperative pain scores between groups (n=102)
Variables Group A Group B p-value
(n=51) (n=51)
VAS at 30 mins 2(2-2) 2(2-2) 0.844
Median (IQR)
VAS at 02 hours 3 (34) 4 (34) 0.010
Median (IQR)
VAS at 06 hours 4 (4-5) 5 (4-5) 0.15
Median (IQR)
VAS at 12 hours 4 (4-5) 5 (5-6) 0.000
Median (IQR)
Table-111: Post-operative outcome between groups (n=102)
Variables Group A Group B p-value
(n=51) (n=51)
Nausea or | Yes 5 (9.8%) 17 (33.3%) 0.004
vomiting No 46 (90.2%) 34 (66.7%)
n (%)
Rescue Yes 5 (9.8%) 15 (29.4%) 0.013
Analgesia No 46 (90.2%) 36 (70.6%)
Length of hospital stay | 38 (36-39) 41 (4042) 0.000
in hours
Median (IQR)
Discussion:

The quasi-experimental trial was conducted to
observe the effects of low-pressure versus
standard-pressure pneumoperitoneum employed
during laparoscopic cholecystectomy. Our results
revealed symptomatic cholelithiasis was more
common in females with a female-to-male ratio of
1: 0.275. Similarly, another study revealed that
cholelithiasis was more predominant in females
as compared to males with an odds ratio of 1.4

(CI 95%, 1.1-1.7).7 In another research the
incidence of cholelithiasis among women was as
high as 20% among the population of Poland
and approximately 45000 cholecystectomies were
required to address such high incidence of
cholelithiasis.” We observed that the median age
of the patients recruited in our study was 34 (27-
40) years in the Pakistani population and a
similar study conducted at Rawalpindi revealed
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that patients with cholelithiasis were from the age
group of 3040 vyears.” Similarly another
prospective trial conducted by Sajjan SC et al
revealed that the most common age group with
cholelithiasis was 31-40 years having a frequency
of 49(26.5%) followed by 41-50 years age group
having a frequency of 44 (22.2%)." Increased
amounts of adipose tissue may predispose to the
formation of gallstones."" Median BMI (kg/m?)
recorded in our patients was 24 (23-26) however
several trials revealed that higher BMI is one of
the risk factors leading to increased chances of
cholelithiasis.'*"

Post-operative pain assessment on a VAS revealed
that when low-pressure pneumoperitoneum was
used in laparoscopic cholecystectomy median
pain scores at 02 hours was 3 (3-4) as compared
to 4 (34) in patients with standard pressure
pneumoperitoneum (p-0.010). Similarly, pain
scores recorded on VAS at 06 hours and 12
hours were significantly lower in Group A as
compared to Group B. Similar to the effects of
low-pressure pheumoperitoneum on
postoperative pain another study revealed that
better and more significant pain control was
achieved when a low level of pressure was
employed in patients undergoing laparoscopic
cholecystectomy." In our study we could not
measure the level of satisfaction in terms of
difficulty or visibility of the surgical field however
previous studies reveal that low pressure might
obscure the visual field of surgery and may
increase the level of difficulty in operating.”
Similarly another meta-analysis conducted to
compare low-pressure versus standard-pressure
pneumoperitoneum  concluded  that  post
operative pain on VAS was significantly reduced
up to 48 hours after surgery with low-pressure
pneumoperitoneum as compared to standard-
pressure pneumoperitoneum. Similarly, the same
study revealed that multiple trials favor low-
pressure  pneumoperitoneum in terms of
reducing the length of hospital stay.'® We
observed that in the postoperative period
frequency of complications was observed in 5
(9.8%) patients from Group A as compared to 17
(33.3%) patients from Group B with a p-value of
0.004. Similarly, another locoregional trial

concluded that low-pressure pneumoperitoneum
is a superior and favorable alternative in terms of
postoperative pain and complications as
compared to standard pressure
pneumoperitoneum in patients undergoing
laparoscopic cholecystectomy.'” In our study we
kept low pressure pneumoperitoneum at a level
of 8-10mmhg and a standard pressure at 12 -14
mm hg however there is no standardized pressure
level  that  explains  the  low-pressure
pneumoperitoneum. However, a similar study
conducted by et al revealed that when the
pressures were kept similar to those as in our
study, post-operative outcomes in terms of pain
and hospital stay were significantly better with
low pressure as compared to high-pressure
pneumoperitoneum during laparoscopic
cholecystectomy.

Our study concludes that better pain control and
early hospital discharge may be possible when the
low-pressure pneumoperitoneum technique is
employed as compared to high-pressure
pneumoperitoneum in patients undergoing
laparoscopic cholecystectomy.

Conclusion:

Laparoscopic cholecystectomy under low pressure
pneumoperitoneum offers superior analgesia
postoperatively ~ with  significantly ~ lesser
complications post-operatively,
requirement of rescue analgesia and significantly
reduced the length of hospital stay.

decreased
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