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ABSTRACT 
 

OBJECTIVE  

To assess the outcome of primary closure of common bile duct following exploration for choledocholithiases. 
 

STUDY DESIGN 

Descriptive case series. 

Place and time of study: Department of General surgery unit III, Jawaharlal Nehru Institute of Medical Sciences, Imphal from Feb. 

2010 to August 2015. 
 

MATERIAL AND METHODS  

Clinical record of all patients of choledocholithiases undergoing primary closure was retrieved. Patient’s demography, intraoperative 

finding, operating time, hospital stay and operative complications were noted. SPSS version 11 used for analysis of data. 
 

RESULTS 

A total of 52 patients were studied, having male:female ratio of 1:6.4. Mean operating time was 100.3 minutes. The overall 

complication rate was 5.76%. Average hospital stay was 7.40 days. None of the patients developed post-operative peritonitis. There 

was no mortality in our study. 
 

CONCLUSION 

Primary closure following CBD exploration is a safe and effective measure for CBD stone associated with low complication rate and 

faster recovery. 
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INTRODUCTION 

JNIMS is a recently established Medical College in Manipur, 

eastern most state of India bordering Myanmar. This study 

was conducted in surgery unit III, JNIMS. Choledocholithiases 

is a common biliary condition requiring invasive intervention. 

It is managed endoscopically, laparoscopically, traditional 

surgery, interventional radiology, extracorporeal shock wave 

lithotripsy or a combination of methods. Traditionally, 

Common Bile Duct (CBD) is closed over T-tube, but potential 

of complications exists with this therapeutic modality. This 

includes bacteraemia, dislodgement of tube, obstruction 

and/or fracture of tube, leakage of bile after T-tube removal. 

All of these lead to prolonged length of hospital stay.1,5 
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Primary closure of the CBD was first described by 

Halstead in 1917. But surgeons all over the world preferred T 

tube closure. Currently, primary closure of CBD has been 

described in literature to overcome these adverse 

consequences of T-tube.6,7 This study was designed to assess 

the outcome of primary repair of CBD in terms of operating 

time, duration of hospital stay and postoperative 

complications and feasibility of this recent technique in the 

setting of a recently established Medical College. 

 

METHODOLOGY 

This retrospective and prospective case series was 

conducted at the Department of Surgery, unit III of JNIMS, 

Imphal. Clinical records of all the patients who underwent 

open CBD exploration with primary closure between Feb 

2010 to August 2015 were retrieved. USG Abdomen was 

repeated in our institute as a unit protocol for those patients 

who were evaluated outside JNIMS. In doubtful cases MRCP 

was done. All patients were operated through right subcostal 

incision. After cholecystectomy except in one case, 

supraduodenal choledochotomy was done and CBD 

explored. One patient underwent CBD exploration via cystic 

duct.  
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Stones were retrieved with Desjardin forceps and CBD 

irrigated with normal saline. Proximal and distal patency were 

checked in all cases. Rigid nephroscope was used to visualize 

clearance of stone in few cases. Flexible choledochoscope was 

used to check for complete clearance and patency of both 

proximal and distal bile duct from February 2015. 

Choledochotomy was closed primarily using 3-0 vicryl in all 

cases. A subhepatic drain was kept in all cases, which was 

removed when there was less than 50ml serous fluid. All 

patients were routinely given IV third generation 

cephalosporin for 3 days and converted to oral antibiotic as 

required. Patient’s demographics (Like age and gender), 

operative time, duration of hospital stay, and postoperative 

complications including bile leakage, biliary peritonitis, and 

postoperative jaundice were recorded on a proforma. The data 

was compiled and the results tabulated using SPSS (Version 

11, 2002, SPSS Inc., Chicago, IL, USA). 

 

EXCLUSION CRITERIA 

Those patients with hepatolithiasis, CBD diameter less than 

12mm, who had h/o acute pancreatitis and suppurative 

cholangitis in the past were excluded from the study. 

 

RESULTS 

A record of 52 patients was retrieved who underwent open 

choledochotomy for ductal stone followed by primary closure. 

Fifty one patients had secondary stones and one patient had 

primary CBD stone presenting 25yrs. after cholecystectomy. 

There were 07(13.46%) males and 45(86.53%) females. The 

male-to-female ratio was 1:6.4, the ages of the patients ranged 

from 23-80 years with mean 45.53 years. Majority of patients 

have single stone, 12 patients have 2 stones and 3 patients 

have 3 or more stones. Operating time ranged from 86 minutes 

to 116 minutes. Before procuring choledochoscope for the 

institute, nephroscope was used to see for stone clearance. 

Subsequently, when choledochoscope become available in 

February 2015, it has been used routinely for all the cases 

operated. Average operating time was 100.93 minutes. Drain 

was removed most commonly between POD 5 and 7.  

One patient had drain removed on POD10; she had 

prolonged ileus and another two on POD12 and POD13, both 

of whom had transient bile leak. Hospital stay range from 7 

days to 16 days. Average hospital stay was 7.40 days. Overall 

complication rate was 5.76%. Transient bile leak was 

observed in two patients and one patient had prolonged ileus. 

None of our patients developed post-operative peritonitis. No 

patients required operative intervention for any of the 

complications. There was no mortality in our study. 

 

DISCUSSION  

JNIMS is a recently established Medical College in Manipur 

situated in the eastern border of India. There is no facility for 

ERCP and laparoscopic CBD exploration in JNIMS. 

Choledocholithiases have been managed traditionally with T-

tube closure or more recently with minimally invasive 

procedure like laparoscopic CBD exploration or with help of 

ERCP. T-tube drainage of the common bile duct is performed 

for the following reasons (Williams 1994) (a) Post-operative 

decompression of the common bile duct (If outflow 

obstruction occurs) (b) Post-operative visualization of 

common bile duct (c) Availability of a T-tube to extract 

common bile duct stones with a Burhenne steerable catheter 

(Burhenne 1973).8,9 However, the use of T-tube is not without 

complications. It is associated with peritubal leakage, excess 

bile drainage, electrolyte imbalance, peritubal cellulitis, sepsis, 

necrotizing fasciitis, post T-tube removal bile leakage etc.10,11 

This study showed no major morbidity associated with 

primary repair of bile duct after supraduodenal 

choledochotomy for choledocholithiases. Moreover, this 

technique carried shorter operating time and duration of 

hospital stay. Zhang et al. noticed 28.6% of complications rate 

associated with T-tube in contrast to 11.1% in whom primary 

repair was performed.12 Biliary complications are considered 

to be the major consequence after primary repair of CBD; 

however, their overall frequencies are much less than that of 

T-tube closure. Ahmad and Colleagues observed 22% and 

8.9% of these complications in T-tube and primary closure 

groups respectively.13 Ambreen et al. noticed one (6.3%) 

patient of bile leakage that subsided conservatively, which is 

comparable to this study. None of the patients in this study 

experienced postoperative jaundice and biliary peritonitis. 

This is comparable to the study conducted by Ambreen and 

associates.14 However, Perez et al. reported biliary peritonitis 

after removal of T-tube.15 

As a result of postoperative complications and long 

placement of T-tube till removal, duration of hospital stay gets 

prolonged. This forced surgeons to move towards primary 

repair technique that have been advised in literature. In this 

study, mean duration of hospital stay was 7.40 days, which is 

nearly comparable to the study conducted by Decker et al. The 

hospital stay was significantly longer in the T-tube group in 

three trials (Payne 1986; Williams 1994; Marwah 2004).16 

 The mean operating time in our study was 100.93 minutes, 

comparable to the study by Ha and Colleagues (95 minutes).17 

Williams et al. (Williams 1994) found no significant difference 

in the operating time between the two groups (median 

operating time in both groups=120mins). Marwah et al. 

(Marwah 2004) reported a significantly lower operating time 

in the primary closure group compared to the T-tube group 

(Mean 87.8 versus 116.7 minutes, P< 0.001).18 

 This study is distinctive in approach, but has a limitation of 

being a descriptive analysis. This study shows the possibility 

of primary bile duct closure without putting T tube and is 

another good alternative where laparoscopic CBD exploration 

and/or ERCP is not available as has been shown by some other 

authors too. To correlate the complications and further 

comparison between the two treatment options, randomized 

clinical trials will be needed to strengthen the scientific 

evidence in favour of primary closure. 

 

CONCLUSION  

Primary closure of CBD is a safe and effective measure 

associated with low complication rates. It can be done in most 

of the cases of choledocholithiases even in the setting of a very 

limited resource. 
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Fig. 1: MRCP showing CBD Stone 

 
 


