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ABSTRACT

Postoperative pain is caused by insufflation of carbon dioxide during laparoscopic surgery. The origin of postoperative laparoscopic surgery pain is
due to overstretching of the diaphragmatic muscle fibres which is caused by a high carbon dioxide pressure. We aim to study the comparison
between intensity and frequency of postoperative pain in laparoscopic cholecystectomy between low and standard pressure pneumoperitoneum
during laparoscopic cholecystectomy. Patients admitted for elective laparoscopic cholecystectomy in the department of surgery were enrolled in
the study. The patients were randomly allotted to two groups (group A and group B). In group A (n = 50), low pressure pneumoperitoneum (8 mm
Hg) and in group B (n=50), standard pressure pneumoperitoneum (14 mm Hg) was generated during laparoscopic cholecystectomy. Postoperative
pain assessment was done at 6, 12 and 24 hours after laparoscopic cholecystectomy by the Visual Analogue Scale of Pain. A significantly high
number of patients (14 patients) in standard pressure pneumoperitoneum complained of postoperative pain as compared to only 5 patients in low
pressure pneumoperitoneum group. The mean intensity of postoperative pain assessment was done by visual analogue scoring scale at 6, 12 and 24
hours. Postoperative pain was seen less in low pressure pneumopeitoneum patients as compared to standard pressure pneumoperitoneum patients,
although statistical significance was seen only at 6 hours. There was less requirement of analgesics in low pressure pneumoperitoneum patients and
the mean length of postoperative hospital stay in the hospital were also less in low pressure group. Low pressure laparoscopic cholecystectomy
(LPLC) significantly decreases the intensity and frequency of postoperative pain. There is decrease in the demand of postoperative analgesics,
postoperative hospital stay and improvement in the quality of life in the early stage of postoperative rehabilitation in low pressure laparoscopic
cholecystectomy.
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Postoperative pain is the most common complaint after laparoscopic
surgery. Initially it was recognized by gynaecologists during early
experience of laparoscopic sterilization.' The incidence varies but is
commonly experienced by patients in approximately one third of
elective laparoscopic cholecystectomy patients.” Pain usually lasts for
2-3 days and can be relieved by simple analgesics such as paracetamol
and codeine.’ Several causes of postoperative pain after laparoscopic
cholecystectomy have been suggested which include the effect of CO2
pneumoperitoneum, peritoneal stretching, diaphragmatic irritation,
diaphragmatic injury and also shoulder abduction during surgery.*’
Collins KM, 1984, however, emphasized diaphragmatic irritation due
to CO, pneumoperitoneum as a frequent cause of postoperative pain.’
A number of studies have been conducted to develop methods to
reduce the incidence and severity of postoperative pain following
laparoscopic surgeries. Methods investigated include, low pressure
insufflations,” slow rate of insufflations,” no CO2 insufflation,”" use of
warmed gas,' pre-emptive anti-inflammatory medication,” pre-
emptive diaphragmatic local anaesthetic irrigation,” postoperative
sub-diaphragmatic suction and regional anaesthesia to peritoneal
surfaces in the operative area.'™'* The present study was conducted to
evaluate the postoperative pain in low pressure versus standard
pressure pneumoperitoneum during laparoscopic cholecystectomy.
The postoperative pain was measured on Wong-Baker FACES pain
rating scale.

METHODS & MATERIALS

This study was conducted for the period from March 2021 to March
2022. Patients admitted in the department of surgery for elective
cholecystectomy were enrolled in the study after fulfilling the
eligibility criteria.

Wong-Baker FACES Pain Rating Scale
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Criteria for inclusion

1. Elective surgery for gall stone disease.

Criteria for exclusion

1. Conversion to open cholecystectomy.

2. Acute inflammation or any other complication of gall stone
disease.

3. Choledocholithiasis.

4. Co-existentliver disease.

5. Pregnancy

A total number of 100 patients were enrolled in the study (50 in each
group) and were randomly allocated to one of the two groups. In group
A, low pressure pneumoperitoneum (8 mm Hg) and in group B,
standard pressure pneumoperitoneum (14 mm Hg) was generated
during laparoscopic cholecystectomy. Postoperative pain was
assessed at 6, 12 and 24 hours after operation by the Visual Analogue
Scale of Pain (V.A.S.). The pain scale, with scores ranging from 0 (no
pain) to 10 (agonizing pain) was used, allowing patients to mark a point
along the scale that best represented their postoperative pain at that
time. Patients were aware that the scale served to analyse the presence
and intensity of postoperative pain alone and was not a representation
of generalized postoperative discomfort. Analgesic requirements of all
the patients in the postoperative period and length of hospital stay were
alsorecorded.

Statistical Analysis

Data were entered into a Microsoft Excel spreadsheet and translated
into native SPSS (Statistical Package for Social Sciences) format. A
maximum p-value of 0.05 was considered statistically significant.

RESULTS

The proportion of patients that complained of postoperative pain
presenting at any time during the first 24 hours after laparoscopic
cholecystectomy was lower in low pressure pneumoperitoneum group
than in standard pressure group. In group A, 5 out of 50 patients
complained of postoperative pain in the postoperative period while as
in group B, 14 out of 50 patients complained of shoulder tip pain (Table

1

Table 1 — Number of patients with postoperative pain in each
group
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Group Group A (Low  |Group B (High |P value
Pressure) Pressure)
Post operative pain |5 (10%) 14(28%) 0.001

The difference between the two groups was statistically significant (p =
0.001). The mean intensity of postoperative pain assessed by visual
analogue scoring scale at any time was less in group A as compared to
group B (Table 2).

Table 2 —Mean values of postoperative pain on VAS

Time after | Group A (Low Pressure) |Group B (High P
Surgery Pressure) value
Mean | Standard Deviation| Mean | Standard

Deviation
6hours |42 045 443 |14 0.039
12 hours 2.2 |1.1 3.5 ]0.76 0.762
24 hours |0.2 ]0.45 0.64 10.74 0.068

The mean intensity of postoperative pain at 6 hours was 4.2 + 0.45 in
group A and 4.43 + 1.4 in group B (Table 2). The mean intensity of
postoperative painat 12 hours was 2.2+ 1.1 in groupAand 3.5£0.76 in
group B (Table 2). The mean intensity of postoperative pain at 24 h was
0.2 £ 0.45 in group A and 0.64 £ 0.74 in group B (Table 2). Analgesic
requirements for postoperative pain were less in group A as compared
to group B. The mean number of analgesic injections was 2.2 +0.45 in
groupAand2.71+0.5 in group B (Table 3).

Table 3 — Use of Injectable Analgesics (Diclofenac) in patients with
postoperative pain

Time after Surgery Group A (Low |Group B (High
Pressure) (n = 5)|Pressure) (n = 14)

Total number of analgesics 11 38

injections

Mean 2.2 2.71

Standard Deviation 0.45 0.5

The difference between the two is however statistically insignificant (
p =0.156). The length of postoperative stay in the hospital was 1.1 +
0.45and 1.21+0.36 in group A and group B respectively (Table 4).

Table 4—Length of postoperative hospital stay (days)

Group

Group A (Low
Pressure) (n = 5)

Group B (High
Pressure) (n = 14)

Postoperative hospital stay | 1.1

1.21

(Mean)
Standard Deviation 0.45 0.36

However, these differences between the two groups did not reach
statistical significance (p=0.589). The mean operative time in group A
is 34.38 + 5.26 min and the mean operative time in the group B is 31.52
+4.68 min (Table 5).

Table S—Distribution of mean operating time in two groups

Group A (Low Pressure) Group B (High Pressure)
Number of| Mean Standard | Number|Mean Standard
patients  |(minutes) X1 |Deviation |of (minutes)| Deviation

patients | X2
50 34.38 5.31 50 31.52 4.72
The mean operative time in group A (LPLC) was more as compared to

group B (SPLC), but the difference between the mean operative times
of'the two groups was statistically insignificant (p=0.396).

Table 6 shows that 19 patients having pain had a Visual Analogue Scale
scoring of 4 or more and the remaining 31 who had less pain or no pain
withascoring of 3 or less.

Table 6 - Wong-Baker FACES pain rating scale

Visual Analogue Scale Scoring |Number of patients

<3 31
>4 19
DISCUSSION

“The higher the pressure, the better the view” used to be the axiom
invoked by surgeons who required adequate exposure for laparoscopic
procedures. However, the maintenance of elevated intra-abdominal
pressure for the long duration of the procedure is associated with
numerous undesirable consequences including post-operative pain.

Laparoscopic cholecystectomy results in less postoperative pain and
reduced analgesic consumption when compared with open
cholecystectomy. Nonetheless, pain after laparoscopy might be
moderate or even severe for some patients, and may require opioid
treatment. The pain usually lasts for 2-3 days. The results of our study
demonstrate the effectiveness of low pressure pneumoperitoneum
created during laparoscopic cholecystectomy in reducing both
intensity, frequency and severity of postoperative pain after
laparoscopic surgery. In our study the frequency of postoperative pain
after standard pressure laparoscopic cholecystectomy was
significantly higher as compared to low pressure laparoscopic
cholecystectomy. Out of 50 patients 14 (28%) complained of
postoperative pain after standard pressure laparoscopic
cholecystectomy as compared to 5 patients (10%) out of 50 in low
pressure laparoscopic cholecystectomy. The incidence of
postoperative pain was 2.8 times lower after low pressure laparoscopic
cholecystectomy than standard pressure laparoscopic
cholecystectomy (p < 0.05). These results are consistent with the
findings of M Barczynski et al."” In their study 8 patients (10.81%) out
of 74 in the low pressure group complained of postoperative pain as
compared to 18 patients (24.32%) in the standard pressure
laparoscopic cholecystectomy. The postoperative pain being 2.2 times
lower in low pressure as compared to standard pressure laparoscopic
cholecystectomy. The studies conducted by Sarli L et al, Faisal Bilal
Lodhi et al and Sandhu T et al demonstrated similar results."™" In our
study the mean intensity of postoperative pain at 6 hours, 12 hours and
24 hours was higher after standard pressure laparoscopic
cholecystectomy as compared to low pressure laparoscopic
cholecystectomy. These results are in argument with the results of Sarli
L etal, Esmat et al, and Sandhu T.” Esmat et al. (2006) concluded that
postoperative pain was significantly less in low-pressure laparoscopic
cholecystectomy as compared to standard pressure laparoscopic
cholecystectomy. In our study, the analgesic (diclofenac) requirements
for postoperative pain were less in low-pressure laparoscopic
cholecystectomy as compared to standard pressure laparoscopic
cholecystectomy The difference between the two is however
statistically insignificant (p = 0.156). In our study, the length of
postoperative stay in the hospital was 1.1+ 0.45 and 1.21 £ 0.36 in low
pressure laparoscopic cholecystectomy and standard pressure
laparoscopic cholecystectomy respectively. The postoperative
hospital stay was less in low pressure laparoscopic cholecystectomy
group. However, these differences between the two groups did not
reach statistical significance (p = 0.589). Due to a decrease in the
effective working space in low pressure pneumoperitoneum, the major
concern of low intra-abdominal pressure would have been the
operative time and conversion to open surgery. In our study however
the operative time in the two groups were comparable statistically,
although the mean operative time in group B was less than group A.
There were no conversions to open surgery in either groups.

CONCLUSION

In accordance with earlier studies we conclude that use of simple
expedient of reducing the pressure of the pneumoperitoneum to 8mm
Hg results in a significant reduction in both the frequency and the
severity of postoperative pain. It decreases the analgesic demand,
reduces the hospital stay and hence improves the quality of life in the
early stage of postoperative rehabilitation. On the basis of these results,
the widespread use of low pressure pneumoperitoneum during
laparoscopic cholecystectomy is recommended. However depending
on safety concerns and ease of doing surgery, decision is to be taken by
the operating surgeon whether to consider low pressure or high
pressure pneumoperitoneum in every case to prevent further
complications.
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