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INTRODUCTION 

Gallstone disease occurs in 3%-20% of the population 

worldwide. Gall bladder, common bile duct, common 

hepatic duct, or right or left hepatic ducts are sites where 

gall stones may occur. CBD stones i.e choledocholithiasis 

develop in about 15% of people with gallstone and 

surgical intervention is necessary for this common 

problem. There are two management options.
1
 In case of 

smaller stones endoscopic retrograde cholangio-

pancreatography (ERCP) is suggested and surgery is 

required in case of larger stones or when ERCP fails. 

Surgical exploration of CBD i.e choledochotomy may be 

done either open or by laparoscopically. After the CBD 

exploration, stones are removed and traditionally, 

common bile duct (CBD) is closed over T-tube. The 

purpose of using T-tube drainage after open CBD 

explorationare post-operative drainage of common the 

bile duct to reduce edemaand intra luminal pressure of 

CBD to visualize and extract retained bile duct stones.
2
 

But a number of potential complications exists with this 

therapeutic modality.
3
 These include bacteremia, 

dislodgement of tube, obstruction and/or fracture of tube.
4
 

Furthermore, leakage of bile may be encountered after 

removal.
5
 Patient may have to carry it for several weeks 

before removal.
6
 All of these lead to prolong length of 

hospital stay.
7 

It also causes psychological trauma to the 

patient along with increases bed occupancy, hospital 
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patient load and thus economic burden to the country. 

Currently, primary closure of CBD has been described in 

literature to overcome these adverse consequences of T-

tube.
8,9

 Although it was thought that T-tube has definitive 

role after CBD clearance, some authors found no 

significant difference in the morbidity or mortality 

between primary closure and T-tube drainage.
10,11

 Others 

found higher morbidity in terms of more biliary infection, 

discomfort from tube, delayed hospital discharge.
12-18

 

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. 

METHODS 

This was a prospective study conducted from July 2014 

to December 2015 in department of surgery, Sarojini 

Naidu Medical College Agra. A total of 60 patients 

having palpable stones in the CBD, preoperative 

radiographic demonstration of choledocholithiasis, 

positive intraoperative cholangiogram, and dilated CBD 

were explored for CBD stones with baseline 

investigations which includes blood R/E, renal function 

tests, X-ray chest (P/A), ECG, Serum bilirubin, Serum 

alkaline phosphatase, 

SGPT, SGOT, and ultrasonography upper abdomen. To 

rule out malignancy contrast enhanced computerized 

tomography was done in selected cases. Patients with 

malignancy, renal failure, pancreatic pathology causing 

jaundice and other severe co-morbidities were excluded 

from study. The patients were divided into two groups on 

the basis of management group A-CBD exploration with 

primary closure and group B-CBD exploration with 

insertion of T-tube. All selected patients underwent a 

cholecystectomy followed by choledochotomy. Then the 

stones were removed and CBD was flushedwith normal 

saline ensuring no distal obstruction. Primary closure was 

done in 30 (50%) cases where T tube drainage was 

givenin 30 (50%) cases. Primary closure of CBD was 

done with continuous or interrupted suture of No. 3-0 or 

No. 4-0 vicryl on an atraumatic needle. A subhepatic 

drain was kept 48 hours. For T-tube drainage No. 12 F 

gauge T-tube was used. T-tube was removed on 14
th

 post- 

operative day after satisfactory post-operative 

cholangiography. All patients were given pre-operative 

and post-operative care along with antibiotics and follow 

up was taken for next 3 months. 

RESULTS 

Out of 60 patients, 46 (76%) were females and 14 (24%) 

males. The maximum number of patients was found to be 

in the age group 30-59 years among total range of age 20-

69 years with mean age 43.7 years. In group A, the 

average duration of hospital stay was 8.2 days (ranging 5-

15 days) and in group B, the average hospital stay was 

15.7 days ranging from 8-25 days. These values were 

statistically significant. In group A, one case (3.3%) 

developed biliary leakage which was managed by 

keepingsub-hepatic drain for 5 days, two patients (6.7%) 

developed wound infection. In group B, two (6.7%) 

patients had residual stones in the T-tube cholangiogram 

which was managed by saline irrigation via T-tube for 

three days under antibiotic cover and two patients (6.7%) 

developed wound infection. The infection was superficial 

in all cases and treated by antibiotics and local dressing. 

No patient in the study developed cholangitis, post- 

operative hemorrhage, biliary peritonitis, sub-phrenic 

abscess, acute pancreatitis, intestinal obstruction and 

post- operative jaundice in either of the group. There was 

no mortality in this study (Table 1). 

Table 1: Hospital stay and postoperative 

complications in the 2 groups. 

 
Group - A 

( n = 30 ) 

Group - B  

( n = 30 ) 

Hospital stay  8.2 (5-15) days 15.7 ( 8-25 ) days 

Biliary leakage 1 (3.3%) 0 

Wound infection 2 (6.7%) 2 (6.7%) 

Residual stone 0 2 (6.7%) 

DISCUSSION 

In the modern ‘minimally invasive approach’ era, the 

current standard protocol for the treatment of CBD stones 

is to clear and drain the CBD by ERCP, followed by 

laparoscopic cholecystectomy. However, these minimally 

invasive approaches are not widely practiced in many 

developing countries due to the lack of equipment and 

trained endoscopists. Even in the developed world, in 

rural settings, there is lack of equipment for these 

techniques Ahmad et al. As suggested by a Cochrane 

database review published in 2006 ERCP was less 

successful than open surgery in CBD stone clearance and 

was associated with a higher mortality Kharbutli et al. 

There is also an increased recurrence rate of CBD stones 

following endoscopic removal Gurusamy KS et al. 

Traditionally, exploration of the CBD has been done by 

the placement of a T-tube. The T-tube drainage is helpful 

to prevent bile stasis, decompress the biliary tree, and 

minimize the risk of bile leakage. A T-tube has also 

provided an easy percutaneous access for 

cholangiography and extraction of retained stones. 

Despite these potential advantages, morbidity rates 

related to T-tube presence have been reported to be at a 

rate of 4% to 16.4%. The T tube-related complications 

include accidental T-tube displacement leading to CBD 

obstruction, bile leakage, persistent biliary fistulas, and 

excoriation of the skin, cholangitis from exogenous 

sources through the T-tube, and dehydration and saline 

depletion.
19,20

 Additionally, CBD stenosis has been 

reported as a long term complication after T-tube 

removal. After discharge, in dwelling T-tubes become 

uncomfortable, requiring continuous management, thus 

restricting patient’s activity because of the risk of 

dislodgement. Regardless of the technique, the practice of 

using T-tubes versus primary closure of the bile duct is a 
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subject of discussion, now days the trend is towards 

primary closure Isla AM et al. Many authors have 

advocated primary Khaled Ahmed El- Dabee et al closure 

of the CBD following stone removal Wills VL et al. 

Primary closure without a T-tube is safe and associated 

with a lower complication rate Cuschieri et al. The four 

requirements for a safe and successful primary closure of 

common bile duct are patent Vater's ampulla, complete 

removal of all intra-ductal calculi, absence of pancreatic 

pathology and meticulous suture of the duct.
21,22

 This 

randomized and prospective study shows that hospital 

stay in the T-tube group (5 - 15 in primary group versus 8 

- 25 in T-tube) was longer than primary closure group 

which is in agreement with studies conducted by Zhang 

et al, Ambreen et al and Kyoun Tah Noe et al.
23-25

 In our 

study In T-tube group, wound infections, biliary fistula 

around T-tube were more common. The main drawback 

of T-tube was that it was uncomfortable, require 

continuous management, and it restricts the patient's 

activity because of risk of dislodgement.
26

 It also affects 

the patient's life quality.
27

 Retained stones following 

CBD exploration remained a significant complication and 

it was reported in up to 10% of cases in relevant studies.
28

 

In our study in T-tube group, two patient (6.7%) reported 

with the retained stones during cholangiography and it 

was removed through the sinus tract of the T-tube using 

the saline irrigation. In primary closure group, the 

postoperative hospital stay was shorter, and the hospital 

expenses were also lower than in the T-tube group. It has 

no effect on patient's life quality after discharge from 

hospital. The use of primary closure was limited in the 

treatment of patients with severe acute biliary 

pancreatitis, acute pyogenic cholangitis, or ampullary 

stenosis because they required CBD decompression and 

drainage or other preferable therapeutic options. A CBD 

diameter that was too small (<8 mm) might be a 

contraindication for primary closure because smaller 

diameter might increase the risk of bile duct stricture.
29

 

The authors agree with Decker et al that hospital stay is 

not a major criterion for assessing the outcome of surgery 

because discharge policies differ among institutions. 

Over the period of time, T-tube drainage was used less 

frequently as the approach changed from routine to a very 

selective use. To minimize postoperative complications, 

the indications for T-tube must be strictly followed, such 

as CBD stones secondary to intrahepatic duct stones or if 

there is undefined residual stone in the intrahepatic or 

extra hepatic ducts on intraoperative choledochoscopy; 

vague patency of the Oddi’s Sphincter or failure to pass 

choledochoscope and Bakes dilator through Vater's 

ampulla due to edema or obstructed stones; acute 

suppurative cholangitis with severe edema of the CBD 

wall. According to the results of this early experience, 

primary closure did not increase the risk of bile leakage 

after the operation. Post-operative hospital stay and 

operation time were shorter and the hospital expenses 

were lower. Additionally, with primary closure, we could 

definitely avoid T-tube-related complications. Therefore, 

we can conclude that primary closure without external 

drainage after choledochotomy is feasible, safe, and cost-

effective. Postoperative primary closure should be 

preferred in most cases after CBD exploration. However, 

randomized trials on a larger scale of patients and with a 

longer follow-up are necessary to address the issue of 

stenosis and other issues after primary closure. 

CONCLUSION 

Primary closure of the common bile duct appeared a safe 

and effective method and it helps to reduce the morbidity 

related to T-tube use. It reduces the hospital stay and 

overall cost and it can be done in most of the cases. 

However, randomized trials on a larger scale of patients 

and with a longer follow-up are necessary to address the 

issue of stenosis and other issues after primary closure. 
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