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INTRODUCTION:
Laparoscopic cholecystectomy is the most  commonly
performed abdominal procedures worldwide.1-3 Pain
is the most common complaint after laparoscopic
cholecystectomy resulting in prolonged hospital stay.
Upper abdominal and shoulder tip pain are the
common complaints in the postoperative period.4-6

A  strong association is reported between the severity
of post-laparoscopic pain and the residual gas volume
in abdomen. Residual carbon dioxide in the abdomen
that is used to create pneumoperitoneum, irritates
the phrenic nerve and diaphragm. This leads to
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Department of General Surgery, Pakistan Institute of Medical Sciences Islamabad, from
January 2022 to October 2022.

The release of pneumoperitoneum in Trendelenburg position was found superior in
comparison with the supine position as it resulted in significantly less pain in postoperative
period.

Patients between 25 years -75 years of age who underwent laparoscopic cholecystectomy
were included. Postoperatively patients were divided into two groups. In group A, the release
of carbon dioxide was done in supine and in Group B, Trendelenburg position. The shoulder
tip pain was recorded at 4, 8, 12, and 24-hours after surgery by using visual analog scale
(VAS). A score of < 3, at the end of final assessment of pain was considered as satisfactory.
Data were analyzed using SPSS 22 software. Chi-square test was applied for statistical
significance.

To compare the intensity of shoulder tip pain and patients’ satisfaction following the release
of pneumoperitoneum in supine versus Trendelenburg position after laparoscopic
cholecystectomy.

A total of 60 patients were included. The mean age of the patients was 47.10±14.11
years. In Group A, the mean VAS score was 2.27±1.41 and in Group B, 1.40±1.37. This
was statistically significant ((p=0.019). In Group A, 13 (43.3%) and in Group B, 23 (76.7%)
patients reported as being satisfied (p=0.008), an indicator of effectiveness of the position
maintained for the release of pneumoperitoneum.

Muhammad Arslan,1 S. H. Waqar*1

24

Laparoscopic cholecystectomy, Trendelenburg position, Pneumoperitoneum, Pain, Visual
analog scale.

OPEN ACCESSORIGINAL ARTICLE

Journal of Surgery Pakistan 29 (1) January - March  2024



shoulder tip pain, a type of referred pain. The level
of patients’ satisfaction is thus compromised.7

Release of pneumoperitoneum after laparoscopic
cholecystectomy in Trendelenburg position is found
effective in reducing the shoulder pain.8 However,
not much work is done in this regard. This study
was conducted to find out the more appropriate
position that can help in reducing shoulder pain after
laparoscopic surgery. This may add to the literature
an evidence based that may improve clinical
practices and help to achieve a higher level of
patients' satisfaction.

METHODS:
Study design, place & duration: A cross sectional
comparative study was conducted in the Department
of General Surgery, Pakistan Institute of Medical
Sciences Islamabad, From January 2022 to October
2022.

Ethical considerations: Approval from ethical review
board of the institution was obtained (Letter No. F.1-
1/2015/ERB/SZABMU/879, dated 27th October 2021).
Informed consent was taken from all the patients.

Sample size calculations: By using the WHO
calculator, a sample size of 60 cases; 30 in each
group was calculated with 80% power of the study,
5% significance level, and percentage of efficacy
i.e. 69% with Trendelenburg position and 37% with
the supine position.9

Inclusion  and exclusion criteria: Patients between
25  to 75 years who underwent laparoscopic
cholecystectomy were included. Those with morbid
obesity (BMI > 40 kg/m2), neuropsychiatric problems
and required an abdominal insufflation pressure of
more than 15 mmHg at any time during the surgery,
were excluded.

Study protocol: Non-probability consecutive
sampling technique was used. Patients were divided
into two groups; Group A (supine position group)
and Group B (Trendelenburg position group) by
lottery method, on the day of surgery at the end of
the procedure. In Group A, the residual gas was
released in supine position and in Group B, the
anesthetist was asked to make Trendelenburg
position of the operation table and then the residual
gas was released. Patients were followed up in post
anesthesia care unit (PACU) and then shifted to
post-surgical ward and kept under observation for
24-hours. Routine postoperative care was provided
to all the patients. They were inquired about shoulder
tip pain and VAS was used for this purpose.

Data collection procedure: Demographic data
(age, gender, BMI) were noted on a pre-designed
form. Operative time was recorded from the time of
skin incision till the closure of the wounds. Shoulder
tip pain assessment was done by visual analog scale
at 4, 8, 12, and 24-hours after surgery. If the score
was < 3 on VAS after 24-hours of the procedure,
then the position of the patient at the end of the
s u r g e r y  w a s  c o n s i d e r e d  a s  “ e f f e c t i v e ” .

Statistical analysis: The data were analyzed by
using SPSS version 22. Variables like age, BMI,
duration of surgery, and postoperative shoulder tip
pain were presented as mean ± standard deviation.
Variables like gender, and effectiveness were
analyzed as frequency and percentages. Data were
stratified for age, gender, BMI, and duration of
surgery. Post-stratification, a Chi-square test was
applied to compare both groups for effectiveness.
A p-value was calculated at a 95% confidence level.
Any value < 0.05 was considered as significant.

RESULTS:
A total of 60 patients were enrolled for the study.
There were 25 (41.67%) male and 35 (58.33%)
female patients. The mean age of the patients was
47.10±14.11 years. Patients were comparable in
terms of mean age, gender, BMI and duration of
surgery (table I).

The mean pain score of  the pat ients was
5.50±1.24 at PACU, 5.37±1.23 at 4th hour, 4.40±1.11
at 8th hour, 3.30±1.03 at 12th hour and 1.83±1.45 at
24th hour. The comparison of pain score among the
two groups is shown in table II.

Patients’ satisfaction based upon pain score of
less than 3 was achieved in 36 (60%) subjects. In
Group A, it was reported in 13 (43.3%) patients and
in Group B, 23 (76.7%) patients. This was statistically
significant (p=0.008). Patients of Group B showed
better outcome when stratified for BMI (p=0.005).
Details are given in table III.

DISCUSSION:
In this study, Trendelenburg's position showed
significantly better outcome when compared with
supine position after laparoscopic cholecystectomy
in terms of pain relief. At the 24th hour, the mean
VAS score was 1.40±1.37 in the Trendelenburg
group which was statistically significant along with
satisfaction as a proxy of effectiveness. In literature
it is reported that 35% to 70% of laparoscopic
procedures result with shoulder tip pain. This typically
affects the patient's right side. There seems to be
a connection between irritation of the phrenic nerve
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and this sort of referred pain.10,11

Zeeni et al reported that after gynecologic
laparoscopic surgery, the Trendelenburg position is
a simple non-pharmacologic strategy that helps to
reduce shoulder pain after surgery.2 In their study
pain scores were significantly lower in patients kept
in the Trendelenburg position. In another trial a
significant decrease in the pain score at 24-hours
was reported in the Trendelenburg position group.12

The results are similar to our observations.

Following a laparoscopy, shoulder pain is more likely
to occur in patients with low body mass index, with
an earlier onset and greater pain levels.13 According
to one theory, gas is likely to stay in the big space
that thin people have in their upper abdomen
following laparoscopic surgery, whereas obese

patients have a small upper abdominal area covered
by the omentum.14  This may be the reason that
patients with low BMI in our study showed significant
di fference in postoperat ive pain rel ief  with
Trendelenburg position.

Limitations of the study: The small sample size
and single centre study are the limitations. Studies
with the larger sample size in different settings may
provide more convincing evidence about the impact
of Trendelenburg position on shoulder pain after
cholecystectomy.

CONCLUSION:
The Trendelenburg position showed significantly
better outcome in comparison with supine position
in terms of shoulder-tip pain relief and patients’
satisfaction.
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Table  I: Baseline Characteristics of Study Groups (n=60)
Characteristics Group A (n=30) Group B  (n=30) p value

Age (years) 46.60±13.36 47.60±15.04 0.786

Gender
Male
Female

13
17

12
18

0.793

BMI (kg/m2) 26.67±4.56 25.09±4.47 0.180

Duration of surgery (minutes) 40.77 39.03 0.358

Table  II: Comparison of Pain Scores Between Study Groups
Group A Group B p valuePain (VAS) score

PACU 5.70 ± 1.21 5.30 ± 1.26 0.215

4th hour 5.53 ± 1.25 5.20 ± 1.21 0.300

8th hour 4.87 ± 0.97 3.93 ± 1.05 0.001*

12th hour 3.73 ± 0.83 2.87 ± 1.04 0.001*

24th hour 2.27 ± 1.41 1.40 ± 1.37 0.019*

Table  III: Comparison of Effectiveness Stratified by Age and BMI
Group A

 n (%)
Group B

n (%)
p valueEffectiveness Total

n (%)

Age (years)
     < 50
     > 50

Yes
N o

  6 (31.6%)
13 (68.4%)

14 (73.7%)
  5 (26.3%)

20 (52.6%)
18 (47.4%)

0.009

Yes
N o

7 (63.6%)
4 (36.4%)

9 (81.8%)
2 (18.2%)

16 (72.7%)
  6 (27.3%)

BMI (kg/m2)
= 25

     > 25
Yes
N o

4 (33.3%)
8 (66.7%)

15 (83.3%)
  3 16.7%)

19 (63.3%)
11 (36.7%)

0.338

0.005*

9 (50.0%)
9 (50.0%)

Yes
N o

8 (66.7%)
4 (33.3%)

17 (56.7%)
13 (43.3%)

0.465

Release of pneumoperitoneum in supine versus Trendelenburg position



REFERENCES:

1. Rosero EB, Joshi GP. Hospital readmission
a f t e r  a m b u l a t o r y  l a p a r o s c o p i c
cholecystectomy: incidence and predictors.
J  Surg Res.  2017;219:108-15.  do i :
10.1016/j.jss.2017.05.071.

2. Zeeni C, Chamsy D, Khalil A, Abu Musa A,
Al Hassanieh M, Shebbo F et al. Effect of
postoperative Trendelenburg position on
shou lde r  pa in  a f te r  gyneco log i ca l
laparoscopic procedures: a randomized
c l i n i c a l  t r i a l .  B M C  A n e s t h e s i o l .
2020;20(1):27. doi: 10.1186/s12871-020-
0946-9.

3. Pergialiotis V, Vlachos DE, Kontzoglou K,
Perrea D,  V lachos GD.  Pu lmonary
recruitment maneuver to reduce pain after
laparoscopy: a meta-analysis of randomized
controlled trials. Surg Endosc. 2015;29(8):
2101-8. doi: 10.1007/s00464-014-3934-7.

4. Das K, Karateke F, Menekse E, Ozdogan
M, Aziret M, Erdem H, et al. Minimizing
shoulder pain fol lowing laparoscopic
cholecystectomy: a prospective, randomized,
controlled trial. J Laparoendosc Adv Surg
Tech  A .  2013 ;23 (3 ) :  179 -82 .  do i :
10.1089/lap.2012.0410.

5. Park SJ. Postoperative shoulder pain after
laparoscopic surgery. J Minim Invasive Surg.
2020 ;23 (1 ) :3 -4 .  do i :  10 .7602 / jm is .
2020.23.1.3.

6. Kapoor T, Wrenn SM, Callas PW, Abu-Jaish
W. Cost analysis and supply utilization of
laparoscopic cholecystectomy. Minim
Invasive Surg. 2018; 2018:7838103. doi:
10.1155/2018/7838103.

7. Hassler KR, Collins JT, Philip K, Jones MW.
Laparoscopic cholecystectomy. [Updated
2023 Jan 23]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing;
2 0 2 4  J a n - .  A v a i l a b l e  f r o m :
https://www.ncbi.nlm.nih.gov/books/NBK4
48145/

8. Jafarkhani A, Imani B, Ghasemi S, Karkhanei
B, Najafi Vosough R. Effect of Postoperative
Trendelenburg Positioning in Reducing
Shou lde r  Pa in  a f te r  Laparoscop ic
Cholecystectomy. Avicenna J Clin Med.

2 0 2 3 ; 3 0 ( 3 ) : 1 4 3 - 8 .  D O I :
10.32592/ajcm.30.3.143.

9. Phelps P, Cakmakkaya OS, Apfel CC, Radke
OC. A simple clinical maneuver to reduce
laparoscopy-induced shoulder pain: a
randomized controlled trial. Obstet  Gynecol.
2008;111(5):1155-60. https://doi.org/10.1097/
aog.0b013e31816e34b4

10. Sao CH, Chan-Tiopianco M, Chung KC,
Chen YJ, Horng HC. Lee WL et al. Pain after
laparoscopic surgery: Focus on shoulder-
tip pain after gynecological laparoscopic
surgery. Crit Care Med. 2019; 82(11): 819-
8 2 6 .  D O I :  1 0 . 1 0 9 7 / J C M A .
0000000000000190.

11. Deng X, Li H, Wan Y, Lin X. Pulmonary
recruitment maneuver reduces the intensity
of post-laparoscopic shoulder pain: a
systematic review and meta-analysis. BMC
A n e s t h e s i o l  2 0 2 3 ; 2 3 : 1 5 5 .
doi .org/10.1186/s12871-023-02107-y.

12. Ahmed AH, Fathalla NF, Mahmoud NM,
Rashwan ZI, Taman AHS. Effect of the
Trendelenburg position, deep breathing
exercise, and warm water application on
shoulder pain and post-gynecologic
laparoscopic recovery. Egypt J Health Care.
2023;14(3) :195-209.  h t tps : / /do i .org /
10.21608/ejhc.2023.314266

13. Jiang Y, Wu Y, Lu S, Que Y, Chi Y, Liu Q.
Patients with low body mass index are more
l ikely to develop shoulder pain after
laparoscopy. Acta Obstet Gynecol Scand.
2023;102:99-104. doi: 10.1111/aogs.14477.

14. Li XY, Tian M, Li AZ, Han CL, Li KZ. The
risk of shoulder pain after laparoscopic
surgery for infertility is higher in thin patients.
Sci Rep. 2021;11:13421. doi: 10.1038/
s41598-021-92762-3.

27Journal of Surgery Pakistan 29 (1) January - March  2024

Muhammad Arslan, S. H. Waqar



28

Received for publication: 02-05-2024
Sent for revision:            10-06-2024
Accepted after revision:   12-06-2024

Author’s contributions:
Muhammad Arslan: Concept, design of work, data analysis,
drafting, final approval.
S. H. Waqar: Concept, interpretation of data, design of work,
data analysis, final approval.

Both authors agreed to be accountable for the content of the
article.

Ethics statement: Institutional review board permission was
obtained prior to the study and informed consent were taken
from the parents.

Competing interest: Authors declare that they have no competing
interests.

Source of funding: None

Disclosure: This article is based on the dissertation of Dr
Muhammad Arslan, a postgraduate student for FCPS in General
Surgery.

Data availability: Corresponding author may provide data on
requesst.

How to cite this article:
Arslan M, Waqar SH. Shoulder tip pain following the release of
pneumoperitoneum in supine versus trendelenburg position
after laparoscopic cholecystectomy: A comparative study. J
Surg Pakistan. 2024;29 (1):24-28.

This is an open access article distributed in accordance with
the Creative Commons Attribution (CC BY 4.0) license:
https://creativecommons.org/licenses/by/4.0/) which permits
any use, Share — copy and redistribute the material in any
medium or format, Adapt — remix, transform, and build upon
the material for any purpose, as long as the authors and the
original source are properly cited. © The Author(s) 2024

Journal of Surgery Pakistan 29 (1) January - March  2024

Release of pneumoperitoneum in supine versus Trendelenburg position


