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Abstract
Background: Shoulder tip pain after laparoscopic procedures is common leading to patient’s distress, delayed 

discharge.

Objective: To evaluate simple and effective intervention to reduce incidence of shoulder tip pain after laparoscopic 
cholecystectomy.

Setting: Tertiary care medical college.

Materials and methods: Eighty patients of cholelithiasis were included in study and aim of study will compare 
incidence of shoulder tip pain in two groups of 40 each. Group A (Study group) received thorough intraperitoneal 
saline wash and in Group B (Control group), no saline wash will be done. We intend to thoroughly wash the peritoneal 
cavity after the removing all blood clots and debris with 0.9% normal saline till clear fluid is seen in the cavity. Post-
operative pain was assessed by visual analogue scale at fixed time intervals.

Results: When VAS score was analysed in two groups. Study group add less score as compared to control 
group, though statistically insignificant (P>0.05), reduction of incidence of shoulder tip pain was found within 24 hours 
post-operatively. This shows that incidence of shoulder tip pain after laparoscopic cholecystectomy was reduced by 
intraperitoneal wash. Additional analgesic requirement was significantly less in study group (P=0.005) at 1 hour after 
surgery, highly significant (p=0.000) up to 6 hours and again significant at 6-12 hours post-operatively (p=0.005). 
Analgesic requirement though reduced in study group at 12-24 hours but not statistically significant (p=0.338).

Conclusion: Intraperitoneal saline wash was effective in decreasing shoulder tip pain after laparoscopic 
cholecystectomy.
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Introduction
Laparoscopic cholecystectomy is a gold standard procedure 

with worldwide acceptance. First laparoscopic cholecystectomy was 
performed way back in 1987 by Phillip Mauret and later established by 
Dubois and Perissat in 1990 [1,2]. It is associated with lower mortality 
and shorter hospitalization, smaller incision, early return to normal 
activity and less post-operative pain. However laparoscopic procedures 
are associated with shoulder pain and cause lot of discomfort to the 
patient. The incidence of shoulder pain varies from 35-80%. Severity 
of pain ranges from mild to severe [3,4]. Intraperitoneal inflation with 
CO2 causes stretching of abdominal tissue, causes traumatic small 
blood vessel tear, nerve traction and release of inflammatory mediators 
causing perioperative pain [5,6]. Pain may be visceral, somatic, upper 
abdomen, lower abdomen or in shoulder [7].

As far shoulder pain in laparoscopic procedure though precise 
reason is unclear, but leading hypothesis is that CO2 introduced in 
abdomen cause phrenic nerve irritation causing referred pain to 
C4 segment [8]. Prolonged presence of shoulder tip pain suggests 
excitation of phrenic nerve [9]. Reason attributed to actual cause of 
pain due to carbon dioxide is cellular death caused by combination of 
temperature change from the gas at 21°C and drying effect of gas in 
abdomen [10]. It may be transient or persistent for up to 3 days after 
laparoscopic cholecystectomy [11]. This increases patient’s morbidity 
and analgesic requirement. Number of studies to reduce shoulder pain 
such as low pressure CO2 is preferred for abdominal wall lift [12,13]. 
Decreased pressure may have delay surgery and jeopardise safety and 
the benefit/risk should be accessed at individual basis [14]. Pre-emptive 
anti-inflammatory medication [15]. Pre-emptive diaphragmatic local 
anaesthesia irrigation and post-operative sub-diaphragmatic suction 

[16-18]. All these methods and studies got conflicting results. Patient 
complaining of pain in shoulder mainly by respiratory movements, 
coughing and movements during first postoperative hours may prolong 
hospital stay, postoperative morbidity and increase hospital cost [19]. 
Often drugs and opiates reduce postoperative pain after laparoscopic 
cholecystectomy but their adverse effects including nausea, vomiting 
may delay hospital discharge. So different postoperative pain 
management protocols can reduce the opiates administration in 
such cases [20,21]. Tsimoyiannis et al. [22] showed beneficial effect 
of intraperitoneal saline wash with suction and sub-hepatic drain to 
reduce incidence of postoperative shoulder pain. As CO2 retention is a 
key factor in abdominal and shoulder tip pain in laparoscopy, removing 
or washing out residual CO2 might help to reduce the severity of pain in 
both shoulder and upper abdomen .There are different methodologies 
to reduce this pain in addition to NSAIDS/Opioids, like port site 
infiltration of local anaesthesia, suprascapular blocks or piroxicam 
patch [23]. Other pre- emptive steps to reduce post laparoscopic 
cholecystectomy shoulder tip pain are intraperitoneal saline wash, low 
pressure pneumoperitoneum [12,24]. Removal of insufflated gas or 
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Table 3 shows that 95% of group A required no pain killer during 
1 hour after surgery as compared to 65% in group B. Only 5% required 
pain killer NSAID in first hour whereas 25% required painkiller in 
group B.

The above Table 4 shows 40% patients in group A required no 
injection of painkiller as compared to 0% in group B at 6 hours. 55% 
patients in group A requires one injection of NSAID (inj. diclofenac) 
as compared to 47.5% in group B. 5% in group A required second 
injection of opioid (Inj.Tramadol) as compared to 47.5% in group B. 
No patient required third injection of opioid (Inj. Butradol) in group 
A as compared to 5% in group B. When Chi-Square test was applied 
to, compare the number of injections in two groups. It was found that 
highly statistically significant reduction was made in the number of 
injections used in two groups. Table 5 shows those 72.5% patients in 
group A and 52.5% in group B required no analgesia between 6-12 
hours. Patient in group A only required 1 injection of painkiller as 
compared to 35% in group B. Only 2.5% patient in group A required 
2nd injection as compared to 12.5% in group B between 6-12 hours. 
When Chi-Square test was applied to compare the number of injections 
in two groups, it was found that statistically significant reduction 
was made. Tables 6 shows that 92.5% patients in group A and 85% in 
group B required no analgesia, only 7.5% patients in group a required 
1 injection of painkiller as compared to 15% in group B between 12-
24 hours. When Chi-Square test was applied to compare the number 
of injections in two groups, it was found that reduction in number of 
injections was made which was not statistically significant.

First injection given was Diclofenac, second injection if required 
was Tramadol and third injection given even if pain did not subsided 
was by Butradol as pain killer.

Discussion
Shoulder pain after laparoscopic procedures occur in 35% to 65% 

of patients and CO2 is the most frequently used gas for creation of 
pneumoperitoneum. Use of lowest effective intra-abdominal pressure 
creating adequate working field should be used. As awareness of 
the effects of capnoperitoneum and vigilant monitoring in order to 
maintain physiology, oxygenation and oxygen delivery and potential 
gas entrapment to surrounding tissues and for vascular space. Shoulder 
pain results from peritoneal insufflation especially when an exaggerated 
Trendelenburg position is used [3].

In present era of day care surgery, shoulder tip pain may delay 
discharge in 10-20% of patients which is attributed to stretching 
of subdiaphragmatic fibres of phrenic nerve by increase concavity 
of diaphragm, which is induced by pneumoperitoneum and the 
resulting loss of visceral surface tension [22]. Pressure for creation of 
pneumoperitoneum is usually about 12-16 mmHg. CO2 is put into 
peritoneal cavity through insufflators and flow may vary from 2 liters/ 
min to 8 liters/min [28].

Delay in discharge due to pain adds to hospital costs. Moreover, 
carbon dioxide retention with in abdomen irritates phrenic nerve 
and causing referred pain in C4 dermatome. Another cause of nerve 

use of gas drains [25]. Use of N2O, Helium, Argon, heated gas in place 
of CO2 [26]. Bupivacaine infusion under right hemi-diaphragm [27]. 
There are no standard guidelines to reduce shoulder tip pain. Aim of 
our study is to compare intraperitoneal saline wash to reduce shoulder 
tip pain and control group. 

Materials and Methods
In the present study conducted on 80 patients of ASA 1 and 

2, undergoing laparoscopic cholecystectomy for symptomatic 
cholelithiasis were randomly divided into two groups of 40 each.

All patients were operated under general anaesthesia with 
preoxygenation for few minutes with 100% oxygen. Induction done 
with injection glycopyrolate (0.1 mg) i/v, injection fentanyl 2 µg/kg/
iv, propafol (1-1.5 mg/kg)i/v, endotracheal intubation with succinyl 
choline with facilitation, intermittent positive pressure ventilation 
was done with Bain’s circuit through Boyle’s anaesthesia apparatus. 
Maintenance was done with oxygen, N2O, isoflurane, inj atracurium and 
inj fentanyl. Residual effect of atracurium reserved with neostigmine 
and glycopyrrolate. Standard four port laparoscopic cholecystectomy 
done by experienced laparoscopic surgeons.At the end of surgery study 
group received through intraperitoneal saline wash after removing all 
blood clots and debris with 0.9% normal saline till clear fluid is seen 
in the cavity. Control group did not receive any thorough wash except 
for removing blood clot and debris with suction and clots with stone/
sponge holding forceps.

Before surgery, informed consent was taken from patient explaining 
the visual analogue scale. The patient marked a vertical line on a 
horizontal line marked 0 on left side and 10 on extreme right. 

• 0 marked indicates no pain. 

• 1-3 mark indicates mild pain.

• 4-7 mark indicates moderate pain.

• 8-10 mark indicates severe pain.

• Inj. Diclofenac was given to patient with VAS score of 1-3. 

• Inj. Tramadol was given to patient with VAS score 4-7 or to those 
patients who demanded stronger analgesics. 

Inj. Butradol was given in some extreme cases with VAS score 8-10.

Level of shoulder tip pain was accessed by this 10 point VAS score 
at 1, 6, 12, 24 hour interval and analgesic requirement in first 24 hours 
after the surgery. Data was analysed and results were reported as 
mean ± standard deviation. The p-value of less than 0.05 was taken as 
statistically significant difference between the two groups. 

Results
The two groups were matched and there was no significant 

difference regarding age, sex and duration of surgery. 

VAS Score at 1, 6, 12 and 24 hours after surgery were assessed in 
both groups. Number of patients having mild, moderate and severe, 
shoulder pain was higher in control group in all assessed hours after 
surgery compare to those in the study group, which was relieved by 
injection diclofenac, tramadol, butradol were given depending upon 
severity of pain. Though statistically not significant, reduction of 
incidence of shoulder tip pain was found at 24 hour post operatively. 
This shows that incidence of post-operative shoulder tip pain was 
reduced by intraperitoneal saline wash as compared to no wash (Table 
1 and 2).

Parameter Control Group Study Group P Value

Age, Year 18-58(35.0 ± 12.08) 23-73(37.3 ± 
13.12) 0.527

Male: Female 08:32 10:30  
Duration of Surgery, 

Hours
25-110(66.25 ± 

25.89)
35-120(74.25 ± 

22.20) 0.944

Table 1: Demographic parameter and duration of surgery in study.
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then these results were confirmed by Duchene [38] with encouraging 
results.Tsionoyiannis et al. [22] studies confirmed that saline wash at 
body temperature reduce post laparoscopy abdominal and shoulder tip 
pain with or without suctioning out of saline and keeping sub hepatic 
drains offered no benefit over saline wash for reduction of shoulder tip 
pain though may offer some benefit for reduction of abdominal pain. 
Tas B et al. [28] evaluated techniques to reduce shoulder pain after 
laparoscopic surgery for benign gynaecological diseases, concluded that 
pulmonary recruitment manoeuvre and intraperitoneal drainage were 
found to reduce the incidence and severity of shoulder pain. Radke et 
al. [25] concluded reduction of shoulder pain as well nausea, vomiting 
after laparoscopic surgery more than half by infusing normal saline post 
operatively. In our study thorough suctioning of saline was done and 
significant reduction in pain was obtained. Huang et al. [35] confirmed 
that intraperitoneal infusion of normal saline can reduce post- operative 
pain after laparoscopic cholecystectomy. In this study infusion of saline 
into peritoneum into right hemidiaphragm is done to reduce amount of 
CO2 between diaphragm and liver. Patient placed in 30° Trendelenburg 
position rather than a supine position to eliminate potential gas 
space between liver and diaphragm. However, total amount of saline 
infused in each patient was not the same. Post-operative pain score was 
significantly reduced in experimental group. This study confirm definite 
role of saline wash for reduction of shoulder tip pain. Tsai et al. [39] 
directly compared saline wash and pulmonary recruitment manuovre 
(PRM). They concluded that both PRM and intraperitoneal normal 
saline infusion (INSI) could effectively reduce pain after laparoscopic 
surgery but intraperitoneal normal saline infusion might be better 
for both upper abdominal and shoulder pain. Different studies have 
revealed that intraperitoneal infusion of saline resulted in a significant 
reduction in shoulder pain severity compared with nothing. One study 
which is also a randomised controlled trial agrees with these results that 
shoulder tip pain induced by CO2 pneumoperitoneum can be safely 
reduced with a simple procedure as thorough saline wash of peritoneal 
cavity. Normal saline solution works by dissolution of CO2 gas from 
abdominal cavity. After thorough removal of blood blood clots , debris 
and surgical smoke from peritoneal cavity leads to decrease in post-
operative pain including shoulder tip pain.

Conclusion
Our study concludes that intraperitoneal saline wash after 

laparoscopic cholecystectomy significantly effective in reducing 
shoulder tip pain in early post-operative period. We recommend use of 
intraperitoneal saline wash routinely after laparoscopic cholecystectomy 
which is simple safe procedure, to minimise post-operative abdominal 
and shoulder tip and analgesic requirement which enhances early 
mobilization and discharge especially in day care surgery.
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