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Abstract

Many surgeons practice prophylactic drainage after cholecystectomy without reliable evidence. This study was

conducted to answer the question whether to drain or not to drain after cholecystectomy for acute calculous cho-

lecystitis. A retrospective review of all patients who had cholecystectomy for acute cholecystitis in Aseer Central

Hospital, Abha, Saudi Arabia, was conducted from April 2010 to April 2012. Data were extracted from hospital case

files. Preoperative data included clinical presentation, routine investigations and liver function tests. Operative data

included excessive adhesions, bleeding, bile leak, and drain insertion. Complicated cases such as pericholecystic col-

lections, mucocele and empyema were also reported. Patients who needed therapeutic drainage were excluded.

Postoperative data included hospital stay, volume of drained fluid, time of drain removal, and drain site problems.

The study included 103 patients allocated into two groups; group A (n 5 38) for patients with operative drain insertion

and group B (n 5 65) for patients without drain insertion. The number of patients with preoperative diagnosis of acute

non-complicated cholecystitis was significantly greater in group B (80%) than group A (36.8%) (P , 0.001).

Operative time was significantly longer in group A. All patients who were converted from laparoscopic to open cho-

lecystectomy were in group A. Multivariate analysis revealed that hospital stay was significantly (P , 0.001) longer in

patients with preoperative complications. There was no added benefit for prophylactic drain insertion after cholecys-

tectomy for acute calculous cholecystitis in non-complicated or in complicated cases.

Keywords: acute cholecystitis, routine drainage, cholecystectomy, subhepatic collection

INTRODUCTION

Drainage of body cavities has been practiced in med-

icine for a long time
[1]
. Historical reports of drainage of

chest empyema and ascites go back to the Hippocratic

era
[2]
. However, abdominal drainage has always been a

subject of controversy, practiced in confusion and sub-

jected to local dogmas
[3]
. A hundred years have passed

during which operative surgery and supportive care

techniques have progressed astonishingly; but what

about drainage? Is the practice of drainage any less con-

troversial, more rational and less confusing today
[4]
?

Surgeons aim differently when using abdominal

drainage, either for prophylaxis or therapy. For thera-
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peutic reasons, drainage is used for established infec-

tion, e.g. peri-appendicular abscess or diffuse fecal

peritonitis, and to control a source of infection that

cannot be controlled by other means by creating a

‘‘controlled’’ external fistula (i.e., a leaking duodenal

suture line)
[5]
. Drains are also placed to provide a pas-

sage for established intra-abdominal collections such

as ascites, blood, bile, chyle, and pancreatic or intest-

inal juice. These collections might become potentially

infected or, in the case of bile and pancreatic juice,

toxic for adjacent tissue.

Because of the potential function of abdominal drains

to signal early complications, such as postoperative

hemorrhage and leakage of enteric suture lines, prophy-

lactic drainage has gained wide acceptance as a useful

method to prevent complications after gastrointestinal

(GI) surgery
[6]
. Recently, some studies have called into

question the benefit of routine drainage
[3,4,7,8]

.

Cholecystectomy for symptomatic cholelithiasis is a

common surgical practice in our community. It is now

established that prophylactic drainage is not needed

after cholecystectomy for chronic calculous cholecys-

titis
[9,10]

. On the other hand, prophylactic drainage after

acute calculous cholecystitis is still controversial,

especially for cases with pericholecystic collections,

excessive adhesions or empyema. Multiple reviews,

trials and retrospective studies, in particular rando-

mized 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-compli-

cated cases and did not answer the clinical question in

acute or complicated conditions
[4,5,8]

. This retrospective

study was conducted to answer the question whether to

drain or not to drain after cholecystectomy for acute

calculous cholecystitis.

PATIENTS AND METHODS

Patients

A retrospective review of all patients who underwent

cholecystectomy for acute calculous cholecystitis,

between April 2010 and April 2012, in Aseer Central

Hospital, Abha, Saudi Arabia was done. Aseer Central

Hospital is an internationally accredited hospital in

which more than 400 cholecystectomy operations are

performed every year representing 23% of the general

surgery load of operations. Immediate cholecystectomy

for acute calculous cholecystitis represents 12.5% of this

load. All operations were done by consultants of general

surgery with experience in the field of laparoscopic

cholecystectomy. Minimal sample size needed for each

group was calculated to be 37. The calculation was

based on a error of 0.05, power of 0.80 with effect size

0.2. It was calculated by using G power program version

3.1.3 2007
[11]
.

According to whether a prophylactic drain was

inserted or not during the operation, patients were allo-

cated into two groups: group A (n 5 38) for patients

with operative drain insertion and group B (n 5 65)

for patients without drain insertion. We included all

patients fulfilling the inclusion criteria to avoid bias of

selection. According to the policy of our hospital, closed

suction drainage was the type of drain used in all

patients of group A. Drains were removed after chole-

cystectomy if less than 50 mL serous/serousangionous

fluid was collected during the preceding 24 hours.

Inclusion criteria were diagnosis of acute calculous

cholecystitis confirmed by pathological report and

patients with immediate cholecystectomy after their

first episode of cholecystitis that was done in the same

hospital admission. Exclusion criteria included patients

who need therapeutic drainage for biliary or pancreatic

leakage, or with nearby organ injury. Patients with

doubtful diagnosis or with interval cholecystectomy

were also excluded from the study. The protocol of

the study was approved by the ethical committee of

Faculty of Medicine, King Khalid University (REC#
2012-05-06). Patient consent was not required because

of the retrospective nature of this study.

Data collection

Preoperative data included clinical presentation, tem-

perature, complete blood count, and ultrasonographic

findings. Operative data included excessive adhesions,

bleeding, bile leak, drain insertion or not, and if they

were complicated cases (peri-cholecystic collection,

mucocele or empyema). Postoperative data included

hospital stay, amount and nature of drained fluid, time

of drain removal, drain site problems (infection, ascites,

fistula, and need for secondary closure) and postopera-

tive complications (wound infection, collection and

drainage whether radiological or surgical).

Statistical analysis

The statistical analysis of data was done using the

excel program for figures and SPSS (SPSS, Inc.,

Chicago, IL) version 16. The description of the data

was done in the form of mean ¡SD for quantitative data

and frequency and proportion for qualitative data. The

analysis of the data was done to test statistical significant

difference between groups. The primary endpoint was to

determine if there was any difference in outcome in

terms of postoperative complications (wound infection,

collection necessitating drainage and reoperation) and

hospital stay in cases of cholecystectomy for acute cal-
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culous cholecystitis with and without prophylactic drai-

nage. For quantitative data, independent t-test was used

to compare between two groups. For qualitative data

Chi-square test was used. Risk adjusted analysis was

done using the binary logistic regression for incidence

of complications as a dependent variable and linear

regression analysis for hospital stay as a dependent vari-

able to determine the risk factors which affected the out-

come if present. P , 0.05 was considered significant.

RESULTS

This study included 103 patients who had cholecys-

tectomy operation for acute calculous cholecystitis.

They were allocated into two groups; group A (n 5

38) for patients with operative drain insertion and

group B (n 5 65) for patients without drain insertion.

Patients in both groups were comparable regarding

demographic data (Table 1). The number of patients

preoperatively diagnosed as acute non-complicated

cholecystitis was significantly (P #0.001) higher in

group B (80% in group B vs. 36.8% in group A).

Significantly more patients with pericholecystic col-

lection were found to be in the drained group. There

were more patients who were diagnosed with mucocele

or empyema of the gallbladder in the undrained group,

but without statistical significance. Preoperative data of

the patients are shown in Table 1.

In regards to the operative data, operative time was

found to be statistically longer in the drained group.

All patients who were converted from laparoscopic to

open cholecystectomy were in the drained group.

Patients in the drained group had a mean volume

of drained fluid of 49.84 ¡ 34.30 mL. The nature of

the drained fluid was serous or serousangious in all

cases. The drain was removed after a mean time of

2.63 ¡ 1.05 days. There was no significant difference

between the two groups in incidence of postoperative

abdominal collections necessitating drainage or wound

complications. Operative and postoperative data of the

patients in both groups are shown in Table 2.

Univariate analysis revealed that patients in the

non-drained group had significant shorter hospital stay

compared to patients in the drained group (4.48 ¡

2.18 days in group A vs. 2.50 ¡ 2.20 days in group

B). However, multivariate analysis (linear regression

analysis of hospital stay as a dependent factor) revealed

that preoperative complications, which were signifi-

cantly more in the drain group (group A), were a signif-

icant factor (P , 0.001) affecting hospital stay. Binary

logistic regression analysis of incidence of complica-

tions as a dependent factor revealed no significant effect

of different associated risk factors affecting the net

results. Multivariate analyses are shown in Table 3

and 4.

Table 1 Demographic and baseline characteristics of

patients undergoing cholecystectomy for acute

calculous cholecystitis

Group A

(n 5 38)

Group B

(n 5 65) P value

Sex (M/F) 17/21 19/46 0.111

Age (years)

Mean¡SD 47.51¡14.55 41.84¡16.75 0.102

BMI (kg/m2)

Mean¡SD 34.05¡10.62 30.68¡5.69 0.043

Temperature (oC) 37.14¡0.43 37.19¡0.50 0.621

WBCs (/mm3) 9.73¡3.18 8.40¡3.46 0.070

Diagnosis

Acute non

complicated (%) 14 (36.8%) 52 (80%) ,0.001

Complicated (%) 24 (63.2%) 13 (20%)

Pericholecystic

collection(%) 23 (60.5%) 9 (15.8%) ,0.001

Mucocele(%) 0 (0%) 2 (3.1%) 0.309

Empyema(%) 1 (2.6%) 2 (3.1%) 0.990

Group A: patients with operative drain insertion; group B, patients

without drain insertion.

Table 2 Comparison of surgical characteristics between the two groups.

Group A

(n 5 38)

Group B

(n 5 65) P value

Operative time (minutes) 121.81¡46.19 80.43¡28.85 ,0.001

Converted cases (%) (laparoscopic to open) 12 (31.6%) 0 (0%) ,0.001

Drain removal date 2.63¡1.05 ------ -----

Hospital stay (days) 4.48¡2.18 2.50¡2.20 ,0.001

Postoperative complications

Wound infection (%) 1 (2.6%) 1 (1.54%) 0.622

Collection necessitating drainage 1 (2.6%) 0 (0%) 0.158

Reoperation 0 (0%) 0 (0%)
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DISCUSSION

Prophylactic abdominal drains have been routinely

used in various abdominal surgeries without clear

scientific evidence. Many surgeons still continue drai-

nage for reasons based on traditional teaching and not

on reliable facts and figures. The main motive behind

this practice was the fear of missing complications

such as postoperative bleeding and anastomotic leak-

age. Regarding cholecystectomy, the major reason for

drainage is the fear of bile leakage that may lead to bile

peritonitis; this is usually due to an aberrant bile duct

and not slippage of the cystic duct ligature
[12]
. Fear of

blood collection requiring intervention is another rea-

son for routine drainage after cholecystectomy
[13]

.

Nowadays, there is consensus that there is no indica-

tion to insert a prophylactic drain after elective laparo-

scopic or open cholecystectomy. However, regarding

cholecystectomy for acute cholecystectitis, there is still

debate regarding drain insertion
[9,10]

.

Being a retrospective study, it was not possible to

know the surgeon9 s justification for drain insertion,

but statistical analysis revealed that the main factors

which influenced the insertion of a drain were: (1)

Complicated acute cholecystitis, particularly with peri-

cholecystic collection; (2) Prolonged operative time;

(3) Conversion from laparoscopic to open cholecys-

tectomy. The results of our study showed no benefit

of inserting a drain in group A, whether for non-com-

plicated or complicated cases, compared to group B

(with no drainage insertion). The presence of pericho-

lecystic collection was treated safely in group B with

thorough washing and aspiration of the washing fluid

without drain insertion. We could not find evidence

in the literature to support drain insertion for cases with

prolonged operative time or after conversion to open

cholecystectomy.

The mean drainage volume in our study was 49.84
¡ 34.30 mL of serousanguinous fluid. Post-cholecys-

tectomy collections in the subhepatic recess are on the

whole small, rapidly reabsorbed, and essentially simi-

lar in volume whether a drain is used or not
[14]
. Thiebe

and Eggert
[15]

reported that the total number of abdom-

inal collections was higher in drained patients (44%)

compared with non-drained patients (4.1%). They also

suggested that the drain provokes leakage from super-

ficial biliary ductules damaged by dissection and

argued that without drainage it would rapidly wall

off. In addition, drains sometimes provide a false sense

of security as the drain does not guarantee either pre-

vention or treatment of postoperative collections. The

only case in this study that required postoperative

Table 3 Binary logistic regression analysis of incidence of postoperative complications as a dependent variable.

B Wald Sig. Exp (B)

95.0% C.I.for EXP (B)

Lower Upper

Drainage -1.118 3.053 0.074 0.219 0.077 0.620

Age (years) -.027 2.262 0.133 0.974 0.941 1.008

Operative Time (minutes) 0.360 0.447 0.504 1.433 0.499 4.111

BMI (kg/m2) -0.006 0.030 0.861 0.994 0.930 1.063

Fever (categorical) -0.426 0.545 0.460 0.653 0.211 2.023

B: slope of the regression line; Wald: the weight in regression equation.

Table 4 Linear regression analysis of hospital stay (days) as a dependent variable.

Standardized coefficients 95% confidence interval for B

B Beta t Sig. Lower bound Upper bound

Drainage -0.708 -0.147 -1.584 0.117 -1.596 0.180

Age (years) 0.44 0.105 1.679 0.08 -0.020 0.117

Operative time (minutes) -0.129 -0.026 -0.316 0.753 -0.943 0.684

BMI (kg/m2) 0.037 0.126 1.505 0.136 -0.012 0.087

FEVER (categorical) 0.137 0.029 0.359 0.721 -0.622 0.896

Preoperative complications

(categorical)

1.800 0.371 4.117 0.000 0.932 2.668

B: slope of the regression line.
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ultrasound guided aspiration of subhepatic collection

was from group with drain insertion.

One justification for inserting a drainage tube after

laparoscopic cholecystectomy is to deflate carbon diox-

ide to reduce postoperative pain, although the use of a

drainage tube in these cases was found to intensify

postoperative pain rather than relieving it
[16,17]

. 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
[16,18,19]

. In this study, there was

no significant difference between the two groups

regarding wound complications. Postoperative pain

was not studied as it was not reported in the files of

the patients. In regards to hospital stay, surgeons who

inserted prophylactic drains waited at least 24 hours

before its removal. In addition, fluid drained from the

abdominal cavity was serousanguinous and was nor-

mally reabsorbed without problem. Prolongation of

hospital stay usually carries the risk of nosocomial

infection. In addition, it increases the cost of operation,

the utilization of hospital medical resources and pro-

longs the waiting list of operations.

In our study, univariate analysis showed significant

longer hospital stay in the drained group. But multi-

variate analysis was essential to clarify whether the

cause of longer hospital stay was because of the drain

or because of the fact that many surgeons prefer

to insert prophylactic drains in complicated cases.

The multivariate analysis revealed that more difficult

cases were included in the drainage group, which was

the cause of longer hospital stay. However, this point

should be further studied in a prospective clinical study.

Multivariate analysis with the incidence of postoperative

complications as a dependant variable revealed no dif-

ference between the drained and non-drained group.

This result clarifies the fact that prophylactic drainage

added no benefit to the drained group.

Being a non-randomized, retrospective and a single

center study are the main limitations of our study.

These limitations may potentially bias our results.

Logically, this potential bias would have been in favor

of drain insertion, as drains are usually inserted in cases

when complications are expected, but our study

included patients with complicated and/or difficult cho-

lecystectomies where no drains were inserted and no

postoperative complications were reported. In contrast,

the only case that needed postoperative drainage of col-

lection was already in the group who had intraoperative

drain insertion.

In conclusion, there was no added benefit for pro-

phylactic drain insertion after cholecystectomy for

acute calculous cholecystitis in non-complicated or in

complicated cases. Further prospective randomized

controlled trials are required to support our results.
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