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A B S T R A C T  

Background: Cholecystectomy is the only definitive treatment for 
symptomatic gallstones. Laproscopic surgery is usually preferred in this 
case. One of the main postoperative events in this case is Shoulder tip 
pain. 
Objective: The main objective of our study is to evaluate the efficacy of 
pulmonary recruitment maneuver to reduce shoulder tip pain. 
Methodology: This study was carried out at Quaid e Azam International 
Hospital over a period of 9 months (Dec 2014 - Aug 2015). All 
patients undergoing laparoscopic cholecystectomy were included in the 
study after proper consent. Patients were divided randomly into two 
groups. Group A received pulmonary recruitment maneuver and Group B 
didn’t. Results were compared regarding shoulder tip pain in both 
groups. 
Results: Pulmonary recruitment maneuver seems to be easily performed a 
potentially preventive measure of post-laparoscopic shoulder tip pain in 
these patients. 
Conclusion: This simple yet effective maneuver to prevent post 
laparoscopic shoulder tip pain should be promoted to reduce morbidity 
further reducing hospital stay and treatment cost. 
Keywords: Cholecystectomy, Shoulder tip pain, Laparoscopy, Pulmonary 
recruitment maneuver. 
 
 
 
 
 

Introduction  

Gallstone disease is the most common among biliary tract 

diseases. It can be asymptomatic or symptomatic. 

Symptomatic gallstones are the ones who are treated and 

others are observed. Gallstone disease may not be 

symptomatic until they present with complications. 

Complications include acute cholecystitis, 

choledocholithiasis, cholangitis, pancreatitis, 

emphysematous cholecystitis, cholecyst enteric fistulae, 

mirizzi’s syndrome.1 

Most commonly patients present with biliary colic. 

Biliary colic is visceral pain. It is mostly diagnosed on 

ultrasound abdomen in fasting condition. Other 

radiological investigations can be done if not diagnosed 

on ultrasonography. 1,2 
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Cholecystectomy is the only definitive treatment for 

symptomatic gallstones. In the past open 

cholecystectomy was standard procedure but as 

laparoscopic surgery has evolved, it has replaced open 

cholecystectomy as a standard procedure. In tertiary care 

hospitals of Pakistan Laparoscopic cholecystectomy has 

become gold standard for symptomatic gallstones as in 

rest of the world.2,3,4 

Laparoscopy is the minimally invasive procedure. During 

procedure, pneumoperitoneum is created with CO2 gas. 

Some of the gas remains after the procedure is completed. 

It causes shoulder tip pain postoperatively. Patients feel 

uncomfortable and nauseating. It may increase hospital 

stay and usage of simple painkillers and narcotics. (2,5,6) 

Phrenic nerve supplies the diaphragm, which is coming 

from cervical plexus. Shoulder and diaphragm shares 

same nerve supply. Any irritation at the diaphragm 

causes referred pain at shoulders. 3 Shoulder tip pain is a 

frequent observation after laparoscopic surgery. The 

cause is the presence of residual CO₂ gas after surgery 

which irritates the phrenic nerve and causes referred pain 

in the C4 dermatome.4 Furthermore if CO₂ is localized 

between the liver and the right diaphragm, the resulting 

irritation of the diaphragm produces upper abdominal 

pain. Several studies have investigated the role of 

intraoperative pulmonary recruitment manoeuver in 

patients underwent laparoscopic abdominal surgery.5 A 

pulmonary inflation with a positive pressure of 40cm 

H₂O might provide a removal of gas and reduction of 

shoulder pain. (6,7,8) 

There are many things done around the world to reduce 

this pain. Clinical trials are being done such as 

intraperitoneal normal saline infusions, preemptive 

analgesia, and pulmonary recruitment maneuvers.3,8 

Shoulder tip pain following laparoscopic procedures is 

well recognized as causes of post-operative morbidity.9 

This prospective, double-blind, randomized controlled 

trial attempts to reduce post-operative pain in patients 

undergoing laparoscopic surgery by implementing a 

simple technique. 

Methodology 
Consecutive non-probability sampling, randomized 

double blind clinical trial, this study was conducted at 

Quaid-e-Azam International hospital, Islamabad from 

December 2014 - August 2015. Patients presenting in 

outpatient/emergency department were selected for this 

study.  

Sample size was calculated according to formula used for 

applying two tail test. Hence formula used for sample 

size estimation is as follows. 

 
Where α is the population standard deviation.  

S1 is sample 1 and S2 is sample 2 

While B2 is the entire population.  

A Total of 100 patients were selected and were equally 

distributed in two groups (50 patients in each group). 

This study was approved by the institutional ethical 

review board. 

Inclusion Criteria 

All patients undergoing Laparoscopic cholecystectomy of 

both genders and all ages with ASA class 1 and 2. 

Exclusion Criteria 

Patients belonging to ASA class 3 or above. 

Data Collection Procedure: Study was conducted after 

proper approval from ethical committee of hospital. 

Selected patients who gave written informed consent 

were included in this study. Selected patients were 

randomly allocated to either of the two groups by lottery 

method. 

Both groups underwent laparoscopic cholecystectomy 

and received one dose of antibiotic (3rd generation 

cephalosporin) before the start of surgery as standard 

protocol. 

Patients included in group A, received 5 puffs with ambu 

bag at the end of surgery before suturing rectus sheath. 

While Group B didn’t receive 5 puffs with ambu bag at 

the end of surgery before suturing rectus sheath. 

This assessment was done by the researcher who was 

blinded from the group of the patient. 

Postoperatively, Ketorolac 30mg was given 8 hourly 

followed by inj. paracetamol 1gm 8 hourly after 2 hours 

of first ketorolac administration. Data was entered into 

predesigned performas. 

Data Analysis: 

 Data was collected in the form of variables, it was 

stored and analyzed on SPSS version 22. 

 Mean and Standard deviation were calculated for 

quantitative data including variables such as age. 

 Frequency and percentage were calculated for 

qualitative data including variables as Gender, 

pulmonary recruitment maneuver, shoulder tip pain. 

 Chi-square test was used to compare pain or no pain 

in Group A and B. 

 P-value of less than 0.05 taken as significant. 
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Results  
There was total number of 100 patients which 

participated in the study. Patients were randomly divided 

in to two groups each group consisted of 50 patients. 

Minimum age of the patients was 22 years and maximum 

was 85 years. Gender distribution of patients is indicated 

in table I. our results clearly indicate that frequency of 

shoulder tip pain was reduced with pulmonary 

recruitment maneuver. Details are depicted in table II. 

 

P value .003 which is significant and is less than .05 

  

Discussion 
Shoulder tip and abdominal pain following laparoscopic 

procedures are well recognized causes of postoperative 

morbidity. The incidence of shoulder pain varies from 

35% to 80% and ranges from mild to severe following 

laproscopic cholecystectomy.5 In some cases, it has been 

reported to last more than 72 hours after surgery. 

Shoulder pain, due to pneumoperitoneum, absent in the 

conventional laparotomy, have been increasing in 

incidence, and considered as a disadvantage of 

laparoscopic cholecystectomy.6 The presence of 

postoperative shoulder pain following a laparoscopic 

procedure has been commonly attributed to the presence 

of residual carbon dioxide. Factors that may influence the 

degree of shoulder pain after laproscopic 

cholecystectomy include the volume of residual gas, the 

type of gas used for the pneumoperitoneum, the pressure 

created by the pneumoperitoneum, moreover, the 

duration of the operation and the volume of insufflated 

gas also may be related to postoperative pain.7 Many 

techniques were studied to reduce postlaproscopic 

shoulder pain. Some of these studies directed towards 

removal of residual CO2 for example: A study from 

California reported in the journal Obstetrics and 

Gynecology in 2008 a randomized controlled trial of 116 

female outpatients with elective gynecologic laparoscopic 

surgery. The control group had standard passive deflation 

of residual abdominal carbon dioxide through the 

cannula. The intervention group had added the 

Trendelenburg position at 30 degrees plus 5 manual 

inflations of the lungs. They found that the positional 

pain of the intervention group was reduced from 63% to 

31%.8 However this technique carries risk of 

pneumothorax and subsequent increased morbidity. 

Another study included intraperitoneal subdiaphragmatic 

normal saline infusions which significantly reduced 

shoulder pain after laparoscopic cholecystectomy, likely 

by reducing CO2 between the liver and diaphragm by 

forced evacuation of residual CO2, thus limiting irritation 

and stretch.9 This maneuver caries risk of fluid overload 

and is time-consuming.10 Other study used intra-

peritoneal drain.11 Koivusalo et al compared two groups 

using conventional CO2 pneumoperitoneum and gasless 

laparoscopy using a retractor (laparolift TM), they 

suggested that abdominal lift without insufflation for 

laparoscopic cholecystectomy may be a method of choice 

when considering day case basis.12,13 The maneuver used 

in our study does not need any additional tools or 

intervention. It neither resulted in prolonged 

hospitalization nor does it require a follow-up.13 The 

results of our study are in accordance with a study was 

carried out in Athens Greece in 2015 involving 571 

patients. Among them, 291 (51 %) were offered a 

pulmonary recruitment maneuver, and 280 patients (49 

%) were treated with the conventional evacuation of 

pneumoperitoneum. The introduction of a pulmonary 

recruitment maneuver significantly decreased 

postoperative shoulder pain 12 h (435 patients, REM, 

MD -1.55, 95 % CI -2.01, -1.10), 24 h (435 patients, 

REM, MD -1.59, 95 % CI -2.00, -1.18), and 48 h 

postoperatively (335 patients, REM, MD -0.93, 95 % CI -

Table I: Gender frequency of patients in each group. 

 Frequency Percent 

 

Male 26 26 

Female 74 74 

Total 100 100.0 

Table II: percentage of Shoulder tip Pain in both groups 

 Pulmonary 

recruitment 

maneuver 

Total 

Yes No  

S
h

o
u

ld
er

 t
ip

 p
a

in
 

Yes 

Count 3 14 17 

% within Pulmonary 

recruitment 

manoever 

6.0% 28.0% 17.0% 

No 

Count 47 36 83 

% within Pulmonary 

recruitment 

manoever 

94.0% 72.0% 83.0% 

Total 

Count 50 50 100 

% within Pulmonary 

recruitment 

manoever 

100.0% 100.0% 100.0% 
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1.37, -0.50).(2) In a study carried out by Phelp P. in year 

2008 the Pain scores in the control and intervention 

groups were 30.3+/-4.5 compared with 15.6+/-3.0, 

25.7+/-4.7 compared with 10.8+/-2.4, and 21.7+/-4.3 

compared with 9.1+/-2.5 at 12, 24 and 36 hours after 

discharge, respectively (all P<.05). The intervention 

reduced positional pain from 63% to 31% (P<.05) and the 

incidence of postoperative nausea and vomiting from 

56.5% to 20.4% (P<.001).14 

This simple clinical maneuver at the end of surgery 

reduced shoulder pain as well as postoperative nausea 

and vomiting after laparoscopic surgery by more than 

half. 

Another study in the year 2013 by Khanna A. et al at 

Northampton, United Kingdom concluded that Overall 

postoperative pain scores were significantly lower in the 

intervention group (P = 0·001) (patients who were 

subjected to PRM after laparoscopic abdominal surgery). 

Median (interquartile range) pain scores were 

significantly lower in the intervention group compared 

with the control group at both 12 h (3·5 versus 5; P < 

0·010) and 24 h (3 versus 4·5; P < 0·010).14,15 

Improvements in surgical technique and advances in 

perioperative anesthetic care to achieve a pain and risk-

free course, aimed at shortening recovery, reducing 

hospital stay and increasing patient satisfaction remains 

our major concern. 

Conclusion  

According to the results of our study, pulmonary 

recruitment maneuver seems to be an easily performed, 

potentially preventive measure of post-laparoscopic 

shoulder pain in cholecystectomy patients. 

Limitations: This study has been carried out at a smaller 

scale and in only one hospital of our region. No regional 

data is available in this case. 

Recommendations: Limited treatment resources and 

socioeconomic conditions of our region mandate for 

evaluating techniques that might minimize the overall 

medical costs without compromising surgical outcome. 

Further research is required in this field so as to promote 

the use of this simple yet effective maneuver to prevent 

post laparoscopic shoulder tip pain thus leading to 

reduced morbidity and hence reduce hospital stay and 

treatment cost. 
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