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Laparoscopic Cholecystectomy performed at low pressure is demonstrated to have less
postoperative pain and lower analgesic consumption, but is still not in practice widely. A
prospective cross-sectional study was carried out to study the subjective feasibility from the
surgeon’s perspective. A preset questionnaire was filled out by the operating surgeon regarding
the comfort and ease of manipulation of instruments during the surgery. A total of 30 cases
were enrolled for low-pressure laparoscopic cholecystectomy (LPLC) at 8-10mmHg. Among
them, 12 out of 30, i.e., 40% cases, were performed with a high level of comfort and 40% with
minor physical tiredness. Also, 18 out of 30, i.e., 60% cases, had a high level of control in
manipulating the instruments. Out of 30 cases, 8 were converted to normal pressure (12mmHg),
and none were converted to open cholecystectomy. The surgeons’ performance in undertaking
LPLC successfully varied from 54%-100%. Low-Pressure Laparoscopic Cholecystectomy
(LPLC) is feasible in our setup up though there was a surgeon’s variability in performing
laparoscopic cholecystectomy in low pressure.

Keywords: low-pressure laparoscopic cholecystectomy, normal-pressure laparoscopic

cholecystectomy, pneumoperitoneum.
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fter the advent of laparoscopic
surgery, laparoscopic
cholecystectomy has been the
gold standard for treating gall bladder
disease since its introduction in 1987.!
After establishing pneumoperitoneum,
Intra-abdominal pressure is maintained at
12mmHg as the standard protocol.
However, it is recommended to use the
lowest intra-abdominal pressure, which
allows adequate exposure of the operative
field.? Numerous studies have been carried
out, which recommend the use of intra-
abdominal pressure at 7-8mmHg with
regard to decreased postoperative pain, low
analgesic consumption, and decreased
frequency and intensity of shoulder tip
pain.>* Some studies have demonstrated
that Low-Pressure Laparoscopic
Cholecystectomy (LPLC) is even safe in
patients of ASA III status when performed
by experienced surgeons.” However, the
surgeon's satisfaction in performing LPLC
hasn’t been validated yet, and we tend to
assess the level of difficulty in manipulation
of the instruments in LPLC, as well as the
extent of fatigue and discomfort
encountered by the experienced surgeons
while performing LPLC.
Our specific aim will be to assess subjective
variation in comfort/fatigue experienced by
the surgeons while performing laparoscopic
cholecystectomy in low pressure, the

precision in manipulating the instruments

during the surgery, and the rate of

conversion to standard pressure

laparoscopic cholecystectomy or open

cholecystectomy.

Materials & Methods

This is a prospective cross-sectional study.
Informed consent from all the patients was
taken. Patients visiting our center (a tertiary
level multidisciplinary center) who were
undergoing laparoscopic cholecystectomy
for the period of four months with ASA I or
II were enrolled and were chosen in a
consecutive sampling manner. Patients who
had a BMI of more than 35, with previous
abdominal surgery, and those who refused
to participate in the research were excluded.
Three consultant surgeons and one resident

Table 1. Comfort during operation

Grade 1 | High level of comfort
throughout the operation- feels

fine at the end of the operation.

Grade 2 | Minor physical tiredness after
the operation, but no aches or

discomfort

Grade 3 | Moderate physical tiredness

after the operation

Grade 4 | Moderate mental and physical

tiredness after the operation

Grade 5 | Substantial mental and
physical(aches) tiredness at

the end of the operation

took part in the research. In all cases,
pneumoperitoneum was established by

Hasson’s (open) technique, and four ports
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Table 2. Ease and precision of
manipulation of the instruments in the
operative field

Grade 1

High-level seamless control
of manipulation in the
operative field throughout

the operation- no problems in

execution
Grade 2 | Minor difficulties in
instrument manipulation

during complex tasks such as

suturing,  dissection  in
anatomically crowded
regions

Grade 3 | Moderate  difficulties in
instrument manipulation

during complex tasks with an
increase in operating
time>30min minutes

Grade 4 | Major

instrument

difficulties in

manipulation
during a complex task with
an increase in operating

time>60min minutes

Grade 5 | Substantial difficulties
during instrument
manipulation for any reason,
including abnormal anatomy
and dense adhesions, leading

to conversion to open

surgery.

were created. The pneumoperitoneum was
maintained at SmmHg at the start of surgery
and later converted to standard pressure as

per the surgeon’s preference. At the end of

surgery, the operating surgeon was asked to
fill up the Performa.

The grading of comfort of the surgeon
during the surgery as well as the grading of
ease of manipulation of the instruments in
the operative field is based on Sir Alfred
Cuschieri’s lecture on Recent progresses
and future trends in minimally invasive
surgery, held in Italy in 2012, which was
originally used to assess similar difficulties
while performing robotic surgery and
shown in Table 1 and Table 2.

Gall Bladder Dissection difficulty level was
recorded and is based on the difficulty
grading system (Nassar scale).
Complications, if any, were also
mentioned, and the reason for conversion to
normal or open cholecystectomy was also

recorded. All the data was calculated

manually.

Results

A total of 30 patients were enrolled in the
study. Mean Age, sex, BMI, ASA status
(I/IT), and duration of operation time are
shown in Table 3.

Table 3. Demographic data of the patients

Mean Age(years) 48.1(S.D.=+12.44)
Female: Male 5.6:1

BMI range (mean | 20-34(26.3)

BMI)

ASA I: ASAII 0.5:1

Mean operating | 93+29.92

time (in mins)

BBMed, Vol 9, No 1, JAN-DEC, 2025 34



Feasibility of Low-Pressure Laparoscopic Cholecystectomy

Out of all the 30 cases performed at Low
Pressure, a total of 24 out of 30, i.e., around
80% were performed in Grade 1 and Grade
2 combined in terms of comfort of the
surgeons, and none of the surgeons suffered
from substantial mental and physical
tiredness at the end of the operation. Details
of the individual surgeons with the Grading
are shown in Figure 1.

Similarly, in 60% of the cases, surgeons had
a high level of control over manipulation of
instruments in the operative field, and
details against each surgeon are
demonstrated in Figure 2.

A total of 8 cases were converted to
standard pressure (12mmHg), and surgeons
1, 2, and 3 converted a total of 2, 1, and 5
cases, respectively, to normal pressure after

starting in low pressure, i.e., SmmHg. The
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surgeon’s  variability in successfully
performing LPLC ranged from 54%-100%
and is shown in Figure 3.

Among all the converted cases, only one
was converted to standard pressure because
of'a lack of space on port insertion, whereas
the other 7 cases were converted due to
difficulty in visualization of Calot’s
triangle. Among these converted cases,
only 2 cases had a BMI< 22kg/m? while the
rest had a BMI of >30kg/m*

A total of 28 cases that were performed
were of Grade 1 in terms of Nassar’s scale
of GB dissection difficulty, 1 case was of
Grade 2, which was performed in Low
pressure, while 1 case was of Grade 3,
which had to be converted to standard
pressure. None of the cases were converted

to open cholecystectomy.

60%

® Grade 1
® Grade 2

Grade 3
® Grade 4
® Grade 5

Surgeon 4 total

Figure 2. Results showing the different grades in manipulating the instruments in the operative

field experienced by the surgeons while performing LPLC
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Figure 3. Surgeon’s variability in successfully performing LPLC

Discussion

Establishing the pneumoperitoneum is an
important element in laparoscopic surgery
and is associated with various clinical
problems, and likewise has led to
modifications in the techniques as well.>’
In a study where the low-pressure and
standard-pressure pneumoperitoneum were
compared, the operation and anaesthesia
duration were measured to be longer in low-
pressure pneumoperitoneum laparoscopic
surgery, explained by the harder exposure
in the low-pressure pneumoperitoneum
group.® However, with the experience of
surgeons and the advanced techniques low
pressure pneumoperitoneum is feasible and
safe, and results in decreased postoperative
pain and near-equal operation time
compared to the standard pressure.” ! Also,
a drop in the frequency of post-operative
shoulder tip pain has been demonstrated.'?

There are even some indications that low-

pressure pneumoperitoneum is associated
with less liver and kidney injury as
compared to the standard pressure
pneumoperitoneum.!® Additional studies
claim that LPLC is safe in experienced
hands and can be used routinely.'

Despite all these advantages demonstrated
by various studies, in our part of the world,
we still prefer standard pressure
laparoscopic cholecystectomy.'>!® In our
study, the mean operation time was 93
minutes, and even though LPLC is
beneficial in ASA III patients, we only
enrolled ASA T and II patients for our study
purposes.’ Three experienced surgeons and
one resident were part of the research,
performing LPLC, and most of the cases
were performed without major or
substantial difficulty. None of the cases
performed had any significant

complications to date. Of the cases that

were converted to standard pressure, 75%
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had a BMI>30kg/m> Even though there
was a surgeon’s variability in performing
LPLC, it can be safely concluded that
LPLC can be used routinely, even with
surgeons who are still learning. Not many
articles are published regarding the
surgeon’s perspective while undertaking an
LPLC, so we don’t have any study for
comparison.

However, there were certain limitations.
This is not a level I evidence study. Some
surgeons were reluctant to perform LPLC,
so those cases were excluded from the
study, which decreased the total number of
cases. More variables like fluctuation in
heart rate and MAP, post-operative pain,
analgesia consumption, and anesthetic
complications could have been part of the
study, but due to limited resources and time,
they weren’t included in the study. Thus,
there is still more research that can be done
with a larger number of cases, in more
effective randomized controlled trials, and

with the addition of more variables.

Conclusion

LPLC is feasible in our current settings and
can be performed without major difficulty,
even though there might be a surgeon’s
variability ~while performing LPLC.
However, in patients with greater BMI,
difficulty in visualization of Calot’s triangle

can be anticipated.
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