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Abstract: Introduction: Regarding cholecystectomy for acute cholecystitis, there is still debate regarding drain insertion. 

The aim of the present study was to detect if there is a beneficial added value to drain the abdomen in case of laparoscopic 

cholecystectomy for acute cholecystitis. Patients and Methods: A total of 120 patients diagnosed having acute cholecystitis 

were enrolled to this study and were divided according to the drain insertion into two main groups; with drain (group A) and 

without drain (group B). End Points: The primary endpoint was the presence of operative field fluid collection at abdominal 

ultrasonography when performed twenty four hours after surgery. Secondary endpoints included postoperative abdominal, 

length of hospital stay and wound infection. Results: Concerning the demographic data, there was no statistical significant 

difference between the two groups regarding age, sex and body mass index. The mean operative time, hospital stay, 

postoperative pain and wound infection rate were higher in drain versus no drain group. Conclusion: The present study showed 

that there was no added benefit for prophylactic drain insertion after cholecystectomy for acute calculous cholecystitis. Drain 

insertion may be a cause of delayed discharge and prolonged hospital stay after laparoscopic procedures. Increased intensity of 

postoperative pain and wound infection are claimed to be due to drain insertion. 
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1. Introduction 

Drainage of body cavities has been practiced in medicine 

for a long time and drainage after abdominal surgery has 

always been a subject of controversy [1]. Fear of blood 

collection requiring intervention is another reason for routine 

drainage after cholecystectomy [1, 2]. Nowadays, there is 

consensus that there is no indication to insert a prophylactic 

drain after elective laparoscopic or open cholecystectomy [3]. 

However, regarding cholecystectomy for acute cholecystitis, 

there is still debate regarding drain insertion [4, 5]. The 

diagnosis of acute cholecystitis should be confirmed by 

clinical examination, laboratory data and ultrasound study [6] 

according to the Tokyo Guidelines for the management of 

acute cholangitis and cholecystitis [7]. The aim of the present 

study was to detect if there is a beneficial added value to 

drain the abdomen in case of laparoscopic cholecystectomy 

for acute cholecystitis. 

2. Patients and Methods 

A total of 120 patients diagnosed having acute 

cholecystitis were enrolled to this prospective randomized 

study from April 2010 to December 2015 at Port-Fouad 

general hospital and Suez-Canal University hospital. Patients 

were divided according to the drain insertion into two main 

groups; with drain (group A) and without drain (group B). 

Written consent was obtained from all patients or first degree 

relatives before the management procedure and the local 

ethics committee approved the study. 
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2.1. Preoperative Workup 

The diagnosis of acute cholecystitis was confirmed by 

clinical examination, laboratory data and ultrasound study. 

Ultrasonography findings were confirmed when sonographic 

Murphy sign with tenderness on ultrasound probing was 

elicited. Thickened gallbladder wall >4 mm and enlarged 

gallbladder with long axis diameter >8 cm, short axis 

diameter >4 cm. Sonolucent layer in the gallbladder wall, 

striated intramural lucencies, and pericholecystic fluid 

collection [6]. Grading of acute cholecystitis was considered 

according to our previously published paper [6]; mild acute 

cholecystitis Grade I; is defined as acute cholecystitis in a 

healthy patient with only mild inflammatory changes in the 

gallbladder, Grade II; moderate acute cholecystitis is 

diagnosed when palpable tender mass in the right upper 

abdominal quadrant with marked local inflammation in US 

together with WBC count >18 000/mm3 and Grade III; 

severe acute cholecystitis is accompanied by organ 

dysfunctions. In our study, patients of both grades I and II 

were included but grade III patients were excluded from our 

protocol. 

2.2. Operative Technique 

Laparoscopic cholecystectomy was performed by the 

treating surgical team consisting of a consultant surgeon and 

an assistant professor of surgery using the standard 4-trochar 

technique. Gallbladder contents were aspirated in cases with 

gallbladder distension. Meticulous dissection was paid to 

identify the structures in Calots triangle and attempts of 

retrograde dissection of the gallbladder starting at the fundus 

were done in case of severe inflammation and anatomical 

difficulty of the pericystic space. We used plastic bags for 

gallbladder removal from the abdomen for prevention of 

wound infection and falling of stones. Meticulous dissection 

of the gallbladder from its bed was performed and perfect 

haemostasis was secured all over the operative field and after 

that, drains were inserted in patient belonging to group A. 

Randomization  

Randomization was performed prior to study 

commencement as follows: Opaque envelopes were 

numbered sequentially from 1 to 120. A computer-generated 

table of random numbers was used for group assignment; if 

the last digit of the random number was from 0 to 4, 

assignment was to Group A [Laparoscopic cholecystectomy 

with drain], and if the last digit was from 5 to 9, assignment 

was to Group B [Laparoscopic cholecystectomy without 

drain]. The assignments were then placed into the opaque 

envelopes and the envelopes sealed. As eligible participants 

were entered into the study, these envelopes were opened in 

sequential order to give each patient his or her random group 

assignment. The envelopes were opened by the operating 

surgeon after patient consent indicating the agreement of the 

study protocol and just prior to the surgery. 

2.3. End Points 

The primary endpoint was the presence of operative field 

fluid collection at abdominal ultrasonography when 

performed twenty four hours after surgery. Secondary 

endpoints included postoperative abdominal, length of 

hospital stay and wound infection. 

Statistical analysis 

Data collected were processed using SPSS version 15 

(SPSS Inc., Chicago, IL, USA). Quantitative data were 

expressed as means ± SD while qualitative data were 

expressed as numbers and percentages ][% . 

3. Results 

A total of 120 cholecystectomies were performed 60 for 

both early and delayed laparoscopic cholecystectomies. 

Concerning the demographic data, there was no statistical 

significant difference between the two groups regarding age, 

sex and body mass index. Grades and severity of acute 

cholecystitis were traced in both groups according to the 

clinical finding, laboratory data and imaging studies. Only 

grade I and grade II were included as shown in table 1. 

Table 1. Grades and severity of acute cholecystitis in both groups A & B. 

Item 
Group A Group B 

Male Female Male Female 

Grade I 7 22 10 23 

Grade II 9 22 8 19 

In the present study, there was neither operative nor 30 

days postoperative mortality. The mean operative time was 

88.62 ± 9 minutes in group B and was 96.55 ± 6.7 minutes in 

group A respectively showing this difference considered to 

be extremely statistically significant {P value ≤ 0.0001}. The 

authors calculated the mean total hospital stays in days for 

patients in group A was 3.83 ± 5.33 days compared with 2.4 

± 1.1days in group A with significant distribution [P ≤ 0.04]. 

We relied on Visual Analog Scale pain score to detect the 

postoperative pain experienced by our patients; Mild (1-4) = 1 

point, moderate (5-7) = 2 points, severe (8-10) = 3 points. 

Table 2 shows the detailed descriptions of pain in both groups 

as well as the mean pain score this difference is considered to 

be extremely statistically significant. [P < 0.0001]. 

Table 2. Shows the detailed descriptions of pain in both groups. 

Group Mild Moderate Severe Total pain score Mean ± SD 

A 10 17 33 143 2.3±0.75 

B 30 18 12 78 1.7±0.78 

We observed on the day 2 postoperatively, abdominal 

ultrasonography revealed that the amount of intraabdominal 

fluid collection was ≥ 50 ml in 36.6% of patients in group A 

(with drain) with mean value as 60 ±10.46 and in 70% 

patients in group B (without drain) with mean value as 62.5 ± 

11.6. By the day 3 postoperative, this amount got reduced 

with no evidence of increased amount except for 5 cases in 

both groups. By conventional criteria, this difference is 

considered to be not statistically significant {P ≥ 0.4007} as 

shown in graph 1. 
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Graph 1. Shows the amount of intraabdominal fluid collection with number 

of cases in both groups. 

Follow up of the 5 cases as shown in table 3, with 

persistent intraabdominal fluid collection revealed that three 

cases belonged to group B and the other 2 for group A. These 

patients needed readmission for serial US evaluation and 

image guided percutaneous aspiration. 

As regard to surgical site infection, the authors detected no 

intraabdominal infection and only superficial wound 

infection was observed in the form of port site infection in 

three patients; two in group A and the last in group B 

Table 3. Postoperative outcome and complications in both groups. 

Complication 
Group A Group B P value T value 

Number % Number % 

0.7031 (NS) 0.3999 
Pain score 143  78  

Residual fluid 2 (3.3) 3 (2) 

Readmission 2 (3.3) 3 (2) 

Infection 2 (3.3) 1 (1.7)   

4. Discussion 

The potential function of intra-abdominal drains is to 

detect early postoperative bleeding and leakage of enteric 

suture lines and therefore prophylactic drainage has gained 

wide acceptance as a useful method for early detection of 

these complications after gastrointestinal surgery [8] while 

some studies have called into question the benefit of routine 

drainage [9, 10, 11] 

As regard the operative time, it is logic that the time taken 

to secure the drain in the proper space will increase the 

operative time in drain group versus non drain group and this 

point met with other studies of same interest [1, 2, 8, 12]. 

Studies have shown that using of drain after 

gastrointestinal surgery is associated with postoperative pain 

and all patients had abdominal pain 24 hours after the 

operation and also analysis of the data revealed that there was 

significant difference in the severity of pain at the drain site 

whether mild, moderate or severe [13]. In our patients 

without drainage, the total pain score was half the value of 

those with drain inserted [14]. It was reported that the 

increase in pain in patients with drains is probably because of 

irritation of the peritoneum and skin at the entry point of the 

drains. When postoperative pain was studied in depth by 

assessing visual analog scale scores at different times after 

surgery, the results favored the no drain group [14, 15]. Other 

researchers found that in elective laparoscopic 

cholecystectomy, abdominal pain is more prevalent in 

patients with a drain and on postoperative day 1, all of their 

patients had abdominal pain and the most prevalent site for 

the pain was the drain site, which is similar to results to 

obtained for cholecystectomy procedures [13, 16]. 

The use of a drain after an abdominal operation is one of the 

most problematic issues for surgeons and some surgeons do 

not recommend it. However, most surgeons use a drain at the 

end of the operation for early diagnosis and treatment of 

complications, especially leakage or bleeding [17]. Prevention 

of intra-abdominal collections after laparoscopic 

cholecystectomy is the main reason of drainage [18]. The 

peritoneal cavity usually absorbs serous fluids rapidly, but 

blood and bile are absorbed more slowly and 

postcholecystectomy collections in the subhepatic space are on 

the whole small, rapidly reabsorbed, and essentially similar in 

size and number whether a drain is used or not [2, 18]. The 

drain may also give false sense of security as it may get 

blocked and the patient continue to bleed internally and later 

presenting with signs of shock, as reported in one study [2]. 

Another study reported laparotomy for postcholecystectomy 

bile peritonitis in patients who had drains placed, suggesting 

that drain placement does not guarantee prevention of this 

complication [12, 16]. It is assumed that the use of a drain 

might be helpful for early detection of postoperative bleeding. 

However, significant bleeding can also be easily detected by 

clinical data and ultrasonographic imaging in the event that 

there is no drain [16]. 

Bile leak is one of the most feared complications of 

laparoscopic cholecystectomy (LC) for acute cholecystitis. 

The reported incidence for bile leak after laparoscopic 

cholecystectomy for acute cholecystitis is approximately 2–

3% [12]. Studies from the era of open cholecystectomy 

showed that most patients who underwent laparotomy for 

postcholecystectomy bile peritonitis had drains placed, 

suggesting that drain placement does not detect this 

complication effectively [18]. In cases of excessive 

intraoperative blood loss, drains are not a substitute for 

adequate hemostasis and do not facilitate detection of 

hemorrhage unless bleeding is immediate and brisk [19]. 

Moreover, severe bleeding may be rapidly diagnosed because 

of postoperative hypotension, acute blood loss anemia, and 

intra-abdominal hypertension. Drains are also not effective to 

treat bleeding in elective LC [20, 21]. 

The drain fever syndrome after cholecystectomy was 

described as development of fever and right upper quadrant 

pain if a drain is in place for longer than 48 hours [22, 23] and 

this pain and fever disappeared spontaneously within 1–3 days 

and occurred in 23% of the group with drains and 4% in the 

group without drains [24]. This syndrome may be explained as 

follows: 1) the presence of a drain causes a foreign body 

reaction; 2) the drain forms a connection between the 

peritoneal cavity and skin; and 3) the feeling of discomfort 

produced by the drain prevents patients from coughing [25]. 

On the other hand, prophylactic drainage after acute calculous 
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cholecystitis is still controversial, especially for cases with 

pericholecystic collections, excessive adhesions or empyema 

[8]. Multiple reviews, trials and retrospective studies, in 

particular randomized clinical trials, have dealt with the issue 

whether to drain or not to drain such cases. However, the 

results of these trials are contradictory, deal with non-

complicated cases and did not answer the clinical question in 

acute or complicated conditions [8, 10, 11]. 

The mean total hospital stays in days for our patients with 

drains is significantly longer than those without drains. Many 

authors reported that surgically placed drains have some risk; 

they have been associated with increased rates of intra-

abdominal and wound infection, increased abdominal pain, 

decreased pulmonary function, and prolonged hospital stay 

[8, 15, 26, 27]. 

The use of drain after elective laparoscopic 

cholecystectomy increases wound infection rates and delays 

hospital discharge therefore, evidence to support the use of 

drain after laparoscopic or open cholecystectomy could not 

be found [20]. Many gastrointestinal operations can be 

performed safely without prophylactic drainage and drains 

should be omitted after hepatic, colonic or rectal resection 

with primary anastomosis and appendectomy for any stage of 

appendicitis [28]. A retrospective review found that even the 

complicated appendicitis (with secondary peritonitis and 

sepsis) in the modern era of antibiotics does not necessitate 

the use of prophylactic drain placement which, at times, may 

even prove counterproductive [29]. 

The authors in their previous work on scheduled 

laparoscopic cholecystectomy [3] found that wound infection 

occurred in 18.75% patients of drain group versus 5% 

patients in no drain group and that showed significant 

difference that came in consistent with other studies of same 

interest [12, 20, 26, 27, 30]. 

5. Conclusion 

The present study showed that there was no added benefit 

for prophylactic drain insertion after cholecystectomy for 

acute calculous cholecystitis. Drain insertion may be a cause 

of delayed discharge and prolonged hospital stay after 

laparoscopic procedures. Increased intensity of postoperative 

pain and wound infection are claimed to be due to drain 

insertion. 
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