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A B S T R A C T  

Background: Laparoscopic cholecystectomy (LC) is the treatment of choice for symptomatic gall stones but controversy 

regarding the routine use of drainage after elective LC still exists. The objective of this study was to determine the 

efficacy of post-procedural drainage versus no drainage after simple laparoscopic cholecystectomy. The postoperative 

complications were also evaluated in both groups after the LC procedure. 

Material and Methods: This Randomized controlled trial (RCT) was conducted in patients who underwent Laparoscopic 

cholecystectomy according to a pre-set inclusion criterion. Ninety-three patients were randomly assigned into group A 

(with drainage tube) and group B (without drainage tube) using sealed opaque envelopes containing computer‐

generated random numbers. Primary (like duration of hospital stay, Postoperative pain) and secondary outcomes (like 

postoperative complications) were noted in both groups. Chi-square, Fischer exact test and Mann witney U test were 

applied as appropriate and statistical significance was established at P < .05. 

Results: The number of patients with hospital stay exceeding two days were more in group A (n=23; 51.1%) than B 

(n=13; 28.8%) (P < .05). Group A presented with more postoperative complications but differences between the two 

groups were statistically non-significant. Both Groups experienced a high level of pain at six hours of surgery followed 

by progressive decrease in severity at 24 and 48 hours, respectively (P=.06). 

Conclusions: Post-procedural drain placement after laparoscopic cholecystectomy has no advantages as there is no 

significant difference in post-operative complications and duration of hospital stay in drainage versus no drainage 

groups. 
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I n t r o d u c t i o n  
 

Stones in the duct of the gallbladder, that result in 

blockage is amongst the most common illness 

related to the gastrointestinal tract. Laparoscopic 

cholecystectomy (LC) is used in the treatment of 

over 80% of cholelithiasis cases across the world. LC 

provides a safe and effective treatment for most 

patients with symptomatic gallstones and has 

become the treatment of choice. This procedure 

proves to be less invasive management of gallstones 

than open cholecystectomy, thus leading to faster 

recovery and few postoperative complications.1-5 

To prevent bile or blood collection that might 

become infected, post-operative drains have been 

routinely placed by many surgeons to avoid any 

further interventional procedures. Another reason 

for drainage is to allow carbon dioxide used for 

insufflation during laparoscopy, leave via drain site 

leading to decreased shoulder pain and post-

operative nausea and vomiting.3-6 However, some 

surgeons believe that the use of drains only 

increases the wound infection rate by 2%.3 In a 

randomized controlled trial, Tzovaras and colleagues 

also assessed the usefulness of drains in elective LC, 

so this issue is still generating a significant debate.7 

This clinical study was designed to find out whether 

the placement of post-operative drain was valuable 

or not with regards to post-operative outcomes and 

complications. So, the efficacy of placement of 

drains versus no drain placement in LC was assessed. 

The complications were evaluated in both groups 

after the LC procedure. 

M a t e r i a l  a n d  M e t h o d s  

This RCT was conducted in the surgical unit of 

District Headquarter Hospital (DHQ), Charsadda, 

Khyber Pakhtunkhwa, Pakistan from February till 

December 2018. Approval for the study was 

obtained from the Ethics Committee of the hospital. 

A sample size of 90 patients was calculated using the 

WHO calculator.7 After fulfilling the eligibility criteria 

and dropouts, 90 patients were recruited for this 

study (Figure 1). Patients with symptomatic gall 

stones confirmed on ultrasonography, 

hematological and biochemical tests were included 

in the study while patients with cholangitis and 

pancreatitis were excluded. They were randomly 

assigned into two groups (A & B), (n=45 for each 

group) using sealed opaque envelopes containing 

computer‐generated random numbers.  

In group A, a drain made of polyethylene was placed 

in each patient at the end of the LC through the 

trocar (5 mm) at the anterior axillary line for 48 

hours.12 Group B patients were without post-

procedural drains. The study was conducted after 

proper evaluation of patients undergoing LC 

procedures. Standard surgical protocols were 

followed for the procedure. All patients received 

one dose of Ceftriaxone (1 gm) during the induction 

of general anesthesia (GA). Protocols regarding pre- 

and post-operative placement of drains and 

induction of analgesia were the same for both 

groups. Patients were operated by the same 

surgeon and his team using similar protocols. 

Primary outcomes including duration of hospital 

stay, post-operative pain, and secondary outcome 

like post-operative complications were noted in 

both groups. 

Data was collected on a structured proforma. Pain 

as a significant finding was evaluated by using 

Numerical Rating Scale (NRS) in which a numbering 

from 0 to 10 was given to the patient on a ruler. 

Patients chose their level of pain according to the 

numbers. Number ‘0’ on the scale represented ‘No 

pain at all’ while ‘10’ on the scale indicated 

‘unbearable pain’.  
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Figure 1: Flow Chart depicting randomization in the trial protocol. 
 
The recordings were taken after 06, 24, and 48 hours 

of surgery. Both groups received 75 mg of diclofenac 

sodium intramuscularly every eight hours, 

postoperatively and from the next day oral 

combination of ibuprofen and paracetamol was 

started. 

Data were analyzed through Statistical Package for 

Social Science (SPSS) version 23. Frequencies 

(percentage) and median (range) were calculated. 

Chi-square, Fischer exact test and Mann witney U 

test were applied as appropriate and statistical 

significance was established at P < .05. 

R e s u l t s  

In Group A there were 10 males and 35 females 

while in Group B, 9 males and 36 females were 

included. The mean age of patients in group A was 

38.5 ± 5.28 years and for group B it was 39.12 ±5.07 

years. The number of patients with hospital stay 

exceeding two days were more in group A (n=23; 

51.1%) than B (n=13; 28.8%) (P < .05). Group A 

presented with more postoperative complications 

but differences were statistically non-significant 

(Table I). No hernia, reoperation, or death was 

reported in both groups. 

Table I: List of postoperative complications in both 
groups 

Complications 
Group A 

(With 
Drain) 

Group B 
(Without 

Drain) 

*P-
value 

Pain in right 
shoulder 

6 (13.3%) 5 (11.1%) 0.17 

Infection 
(Surgical site) 

3 (6.6%) 1 (2.2%) 0.18 

Infection 
(Respiratory) 

1 (2.2%) 0 0.71 

Nausea 22 (48.8%) 11 (24.4%) 0.32 

Vomiting 15 (33.3%) 9 (20%) 0.19 

*P-value <.05 was taken as statistically significant 
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Both Groups experienced a high level of pain at six 

hours of surgery followed by progressive decrease in 

severity at 24 and 48 hours, respectively (Table II). 

There was no significant difference in pain analyzed 

in both groups (P=.06). 

Table II: Postoperative Pain Score (Median and 
Range) 

Postoperative 
Hours 

Group A (with 
Drain) 

Group B (without 
Drain) 

6  6 (0-9) 5 (0-9) 

24  4 (0-9) 3 (0-7) 

48  2 (0-7) 2 (0-7) 
*P-value was > .05 

 

D i s c u s s i o n  

Laparoscopic surgery has many advantages as it is 

more reliable, precise and cause less damage as 

compared to conventional surgery. The routine 

placement of drain has become a part of the 

operation, because of fear of collection of blood or 

bile for a long period or to allow the escape of 

carbon dioxide accumulated during the procedure. 

However, controversies have surrounded this 

practice.8,9 

Mean hospital stay of patients in the group without 

drainage was less in our study, which is similar to the 

studies conducted by Gurusamy et al.10 and Satinsky 

et al.11 Patients complain of postoperative shoulder 

pain, nausea and vomiting, due to use of a short-

term drain postoperatively based on the theory that 

high-pressure CO2 insufflation during the operation 

and the accumulation of gas in the right subphrenic 

area leads to these complaints.3-6 

The results showed no significant differences in 

postoperative complications in the two groups (with 

and without drain) i.e., wound infections, mortality, 

respiratory infection and/or nausea. This is in 

accordance with the observations of Gurusamy et al. 

and Valappil et al.8,10 However many studies have 

revealed that the use of drain is associated with 

increased morbidity.8,12-15 According to literature, 

drainage prevent complications as it allows CO2 

used for insufflation during laparoscopy procedure 

leave via the drain site, while according to others 

drain is a source of infection.16-20 

 NRS score in this study revealed that every patient 

experienced different level of pain, though there 

was no significant difference in pain scores in both 

groups. Group A experienced a high level of pain at 

24-48 hours of surgery. Uchiyama et al.15 and 

Tzovaraset et al.7 also suggested that drain 

placement was linked with increased pain.8 

The results of this study showed that laparoscopic 

cholecystectomy without drainage has more 

advantages over LC with drainage, as well as 

reduced hospital stay. These results are in 

accordance with the studies done by Sharma and 

Lucarelli.12,13 Therefore, it proves that laparoscopic 

cholecystectomy without drainage is safest and 

should be considered as the option of choice for 

uncomplicated cholecystitis. If a drain is used, it 

should be removed within 24 to 48 hours, as 

recommended by other authors.12,14  

The major limitation of this clinical trial was that it 

was a single center study on a limited number of 

patients. A multi-center clinical trial enrolling large 

number of patients should be carried out to 

authenticate findings of our study.  

C o n c l u s i o n  

We conclude that post-procedural drain placement 

after laparoscopic cholecystectomy has no 

advantages as there is no significant difference in 

post-operative complications and duration of 

hospital stay in drainage versus no drainage groups.  
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