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ABSTRACT

Background: Bile duct calculi occur in a significant proportion of patients with cholelithiasis. They are usually 
managed by endoscopic methods, but surgical management is needed in complicated cases. The choice of a specific 
surgical procedure depends on various factors, such as the extent of bile duct dilation, the location of stones, and the 
presence of stricture or fistula. In this study, we described the different surgical procedures and their outcomes for 
patients with bile duct stones that could not be cleared by endoscopic methods.

Methods: This is a retrospective cross-sectional study of patients who underwent different surgical procedures for 
bile duct stones. Patients treated from January 2022 to December 2024 were included in the study. Demographic 
and clinical data were obtained from medical records and analyzed. 

Results: There were 55 patients, of whom 36 were female. Pain in the abdomen and jaundice were the most common 
symptoms. Laparoscopic common bile duct exploration was done in 10 (18.2%) patients. Bile duct stones along 
with biliary fistulas, hepatolithiasis, or liver atrophy were present in 16(29.1%) cases. Besides bile duct exploration, 
other procedures, including choledochoduodenostomy or hepaticojejunostomy(14.5% ), choledochoplasty (5.5%), 
and liver resection (12.7%), were required for the management of these patients. There was no mortality, but two 
(3.6%) patients had residual stones, and eight (14.5%) patients developed major complications with Clavien-Dindo 
grade three or more. 

Conclusions: Bile duct calculi that could not be cleared by endoscopic methods require surgical intervention. CBD 
exploration in combination of other required procedures can be performed for the management of bile duct stones 
and their complications with good outcomes.
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INTRODUCTION

Bile duct stone is a common health problem that can lead 
to life-threatening complications. Calculi in common 
bile ducts (CBD) are usually secondary stones found 
in up to 13.7% of all patients with gallbladder stones.1 
It can also occur as primary stones after removal of 
the gallbladder, especially in patients at high risk for 
recurrent stone formation.2 In some patients, stones 
can be found in more proximal biliary trees, including 
common hepatic ducts or intrahepatic bile ducts. A 
high probability of complications, including obstructive 
jaundice, cholangitis, and pancreatitis, demands early 

clearance of bile duct stones.3,4 Endoscopic retrograde 
cholangiopancreatography (ERCP) with sphincterotomy 
and removal of stones is the minimally invasive method, 
and it is the preferred treatment for CBD stones.5,6 In the 
presence of multiple large stones or impacted stones in 
the biliary tree, it cannot be cleared even after multiple 
sessions of ERCP. Calculi in intrahepatic ducts cause 
special challenges as they are difficult to remove by 
endoscopic methods and more likely to recur.7

Surgical CBD exploration and stone clearance is the 
next treatment option in such conditions. Surgery 
can be done by open or laparoscopic methods and 
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has the inherent advantage that CBD clearance and 
cholecystectomy can be done in one setting.8 Patients 
with recurrent stones, impacted stones, or biliary 
stricture may require biliary enteric anastomoses like 
choledochoduodenostomy or hepaticojejunostomy. Few 
patients with stones in hepatic ducts with cholangitic 
abscesses or atrophic liver segments may also need 
resection of an involved segment of the liver.7 Surgical 
management is also expected to be difficult in such 
selected patients with failed ERCP with reported major 
complication rates of 15 percent.9 In this cross-sectional 
study, we summarized the indications and outcomes of 
different surgical procedures done for bile duct stones 
after failed ERCP.

METHODS

This is a retrospective cross sectional study on the 
patients who underwent surgical management for 
choledocholithiasis from January 2022 to December 
2024 in the Department of Surgical Gastroenterology, 
X HOSPITAL. Patients who had calculi in choledochal 
cysts were not included in the study. Patient data on 
demographics, current diagnosis, different surgical 
interventions performed, and their perioperative 
outcomes within 30 days of surgery were recorded. 
Postoperative complications were graded according 
to Clavien-Dindo grading, and the comprehensive 
complication index (CCI) was calculated from all the 
complications. Clavien-Dindo grade three or more was 
defined as major complication. Categorical data were 
presented as percentages and continuous data as mean 
and median. Patients' demographic and clinical data were 
compared between those who had major complications 
and those who had minor or no complications. Statistical 
Package for Social Sciences (SPSS) version 20 by IBM 
Corporation, NY, USA, was used for data analysis. Mann-
Whitney U test was used for continuous variables, and 
Fisher's Exact test was used for categorical variables. 
Ethical clearance was obtained from the institutional 
review committee for the study.

ERCP was done as the first treatment option for 
choledocholithiasis except for those with multiple 
large calculi, calculi in intrahepatic ducts, or stricture 
in CBD who underwent surgery without ERCP. Many 
patients underwent repeated sessions of ERCP before 
referring for surgical management. Magnetic resonance 
cholangiopancreatography (MRCP) was done in all 
the patients before surgery to evaluate the location, 
number, and size of stones and the degree of dilation or 
stricture of the biliary tree. Percutaneous transhepatic 
biliary drainage (PTBD) was done for biliary drainage in 

a few selected patients with cholangitis if immediate 
ERCP was not possible.

Figure 1. A: MRCP showing multiple large stones 
in the bile duct, B: T tube cholangiogram, C: 
Intraoperative picture showing atrophic segment II 
and III of liver. D: Resected atrophic liver segment II 
and III along with multiple calculi.

Laparoscopic or open CBD exploration was decided based 
on the surgeon's discretion. The complicated procedures 
like choledochoplasty, hepaticojejunstomy or liver 
resection were performed by open technique only. In 
both open and laparoscopic methods, if gall bladder was 
present, it was dissected first and used for retraction 
of the bile duct. Supraduodenal choledochotomy was 
made, and stones from the CBD were removed using 
forceps, a Fogarty biliary balloon, or saline irrigation. 
Choledochoscopy was done in all patients to assist and 
confirm stone clearance (Figure 1). Cholecystectomy 
was done, CBD was closed over the T-tube in most of 
the patients, and primary closure was done in patients 
who do not have stricture or fistula, had few stones 
in CBD only and stone clearance was confirmed by 
intraoperative choledochoscopy. T tube was also avoided 
in all patients with PTBD or biliary stent in situ (Figure 
2). Choledochoduodenostomy or hepaticojejunostomy 
was done in patients with dilated CBD with multiple 
stones or distal stricture or if stone clearance cannot 
be achieved. Choledochoplasty was done in patients 
with Mirizzi syndrome where the defect on the CBD 
was closed with part of the gallbladder wall. Segmental 
resection of the liver was done for calculi limited to 
a few segmental intrahepatic ducts with associated 
atrophy of that segment of the liver. A cholangiogram 
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was done via T-tube or PTBD on the second week of 
surgery. All patients received preoperative prophylactic 
antibiotics. Postoperative antibiotics were used if the 
bile culture sent during the operation was positive. 

Figure 2. Intraoperative pictures laparoscopic 
CBD exploration A: Choledochotomy made B: 
intraoperative choledochoscopy (picture also shows 
the biliary stent removed from CBD) C: Stone 
removed from CBD D: Primary closure of CBD.

RESULTS 

There were a total of 55 patients included in this study, 
out of which 19 (34.5%) were male and 36 (65.5%) were 
female. The mean age was 57.4 ±15 years, which was 
similar among males and females. Pain in the abdomen 
was the most common symptom, which occurred 
in 43 (78.2%) patients, whereas 4 (7.3%) patients 
were asymptomatic and were detected incidentally 
on ultrasound (USG) of the abdomen done for other 
indications. (Table 1) Most of the patients underwent 
ERCP as first-line treatment. Bile duct cannulation was 
not possible in nine patients, mainly because of altered 
anatomy. Five (9.1%) patients were directly taken 
for surgical management without attempting ERCP 
because of the presence of a large impacted calculus, 
CBD calculus with hepatolithiasis, or the presence of a 
fistula. Eighteen (32.7%) patients also had calculi in the 
intrahepatic duct besides the presence of calculi in the 
CBD or CHD. Fistula in the biliary tree was found in 11 
(20.0%) patients, out of which cholecystocholedochal 
fistula (Mirizzi syndrome) and cholecystoduodenal 
fistula were the most common ones.

Table 1. Clinical features with location and complications of bile duct stones.

Variables Number Percentage 

Total 55 100

Gender
 Male 
 Female

19
36

34.5
65.5

History 
 Jaundice
 Cholangitis

39
19

70.1
35.5

History of previous surgery
 Cholecystectomy
 CBD Exploration

20
4

36.4
7.3

Preoperative ERCP
 Performed
 Failed cannulation of CBD
 Not attempted

41
9
5

74.5
16.4
9.1

Mean number of ERCP per patient 1.6±1.1

Location stone
 CBD/CHD
 Left hepatic duct
 Right hepatic duct
 Both side hepatic duct 

55
8
6
4

100
14.5
10.9
7.3

Fistula in biliary tree 
 No
  Cholecystocholedochal
 Cholecystoduodenal
 Cholecystocolonic
 Choldochoduodenal

44
4
6
2
2

80.0
7.3
10.9
3.6
3.6
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Abbreviation: CBD: common bile duct, CHD: common hepatic duct, ERCP: Endoscopic retrograde 
cholangiopancreaticogram.

Four patients had Mirizzi syndrome; three of them were managed with choledochoplasty, and hepaticojejunostomy was 
done in one patient. All the patients with choledochoplasty improved without complications. For cholecystoduodenal 
and cholecystocolic fistula, the fistulous communication with the duodenum or colon was dismantled, the margins 
were refreshed, and the duodenal or colon opening was closed in single-layer interrupted sutures. Both patients with 
cholecystocolonic fistulas developed surgical site infections. One patient with cholecystoduodenal fistula developed 
a lower respiratory tract infection, which improved after treatment. Seven patients underwent hepatic resection 
besides CBD exploration. Among them, three had superficial surgical site infections, one had lower respiratory tract 
infection, and one other patient had a bile leak from the liver cut margin, which improved after ultrasound-guided 
pigtail catheter insertion. 

Table 2. Various surgical procedures and post operative complications.(n=55)

Variables Number Percentage

Surgical procedure

 CBD Exploration only 39 70.1

 Choledochoplasty 3 5.5

 Choledochoduodenostomy 6 10.9

 Hepaticojejunostomy 2 3.6

 Left lateral sectionectomy 5 9.1

 Right hemihepatectomy 2 3.6

T Tube placement

 Yes 28 50.9

 No 27 49.1

Surgery Access

 Laparoscopic 10 18.2

 Laparoscopic converted to open 8 14.5

 Open 37 67.2

Maximum size of stone(Mean) 19.2±4.8 mm

CBD diameter(mm) 17.3±4.9

Duration of hospital stay(Mean) 10.2±5.8 days

Postoperative complications

 None 20 36.4

 SSI 21 38.2

 RTI 3 5.5

 Cholangitis 2 3.6

 Bile leak 4 7.3

 Residual stones 2 3.6

Grading of complications 

 Minor complications(CD<3) 23 41.8

 Major complications( CD≥3) 8 14.5

Median CCI( Range) 8.7(0-50.1)

Abbreviation: CBD: common bile duct, SSI: surgical site infection, RTI: respiratory tract infection, CD: Clavien-Dindo 
grading, CCI: comprehensive complication index.
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Two patients developed localized peritonitis due to bile leak after the removal of the T-tube. The t-tube of the first 
patient was removed on the third week whereas it was accidentally dislodged on the fifth postoperative day of the 
second patient. Both patients required readmission, antibiotics, and percutaneous drain placement. (Table 2) Among 
all the patients, 23 patients had minor complications graded as Clavien-Dindo less than three, most of which were 
superficial surgical site infections. There was no mortality, and the median comprehensive complication index was 8.7(0-
48.1). Residual stone was found in four patients, all of whom were CBD exploration without biliary enteric anastomosis. 
Eight patients had major complications. Most of the major complications were due to bile leaks or residual stones which 
needed further interventions. There was no significant difference on clinical or operative parameters between those 
who developed major complications and those who improved without major complications.(Table 3) 

Table 3. Comparison of patients characters between those with major complications and without major 
complications.

Variables Total number
Major complication 
absent 

Major complication 
present

t value or chi 
square value

p value

Total patients 55 47(85.5%) 8(14.5%)

Mean Age 57.3±14.7 56.7±14.8 60.6±14.6 -0.69 0.49 *

CBD diameter(mm) 20.0±5.2 19.9±5.4 20.5±4.7 -0.29 0.78 *

Size of stone(mm) 19.7±5.3 19.5±5.1 20.6±6.5 -0.54 0.59 *

No. of ERCP 1.6± 1.1 1.6 ±1.2 1.7±1.0 -1.35 0.18 *

Duration of hospital stay 10.8± 6.7 9.4 ±4.2 19.1±11.7 -4.34  0.01 *

CCI 12.1 ±13.3 7.8 ± 8.3 36.8± 9.8 -8.84 0.01 *

Gender 0.36 0.85†

 Male 19(34.5%) 16(34.0%) 3(37.5%)

 Female 36(65.5%) 31(66.0%) 5(62.5%)

Past biliary surgery 1.98 0.16 †

 No 35(63.6%) 31(65.9%) 4(50.0%)

 Yes 20(36.4%) 16(34.1%) 4(50.0%)

Fistula 0.29 0.81 †

 No 44(80.0%) 38(80.5%) 6(75.0%)

 Yes 11(20.0%) 9(19.5%) 2(25.0%)

Surgery approach 0.20 0.65 †

 Laparoscopic 10(18.2%) 9(19.1%) 1(12.5%)

 Open 45(81.8%) 38(80.9%) 7(87.5%)

Presence of co morbidity 1.97 0.15 †

 No 33(60.0%) 30(63.8%) 3(37.5%)

 Yes 22(40.0%) 17(36.2%) 5(62.5%)

Use of T-tube 0.24 0.50 †

 No 27(49.1%) 23(48.9%) 4(50.0%)

 Yes 28(50.9%) 24(51.1%) 4(50.0%)

Surgical procedure 0.65 0.88 †

 CBD Exploration only 36(65.5%) 31(65.9%) 5(52.5%)

CBD Exploration with 
additional procedures

19(34.5%) 16(34.1%) 3(37.5%)
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Abbreviation: CBD: common bile duct, CCI: 
comprehensive complication index, ERCP: endoscopic 
retrograde cholangiopancreatography. * t test, † chi-
square test

DISCUSSION

Choledocholithiasis and hepatolithiasis are common 
surgical conditions worldwide, but their incidence 
varies in different parts of the world with the 
highest prevalence in the Asia-Pacific region.10 
Choledocholithiasis is usually secondary calculus but 
can occur de novo, especially in high-risk patients 
with anatomical abnormalities of CBD (periampullary 
diverticulum, dilated CBD), infections, or metabolic 
abnormalities.2,11 Transabdominal ultrasound is an easily 
available tool for the diagnosis of cholelithiasis and 
hepatolithiasis, but choledocholithiasis is difficult to 
detect by ultrasound. Endoscopic ultrasound and MRCP 
are investigations with high sensitivity and specificity 
for detecting CBD stones.12 All our patients underwent 
MRCP before surgery, which shows the extent of dilation 
of the biliary tree, size, location, number of stones, 
and biliary stricture which helped in decision-making 
for choosing specific surgical procedures. Patients 
who underwent liver resection also need triple-phase 
computed tomography to evaluate the vascular anatomy 
and volumetric analysis of the liver. 

ERCP is the preferred treatment for choledocholithiasis 
but may not be successful in 7 to 27% of cases.6,8 Most of 
our patients underwent ERCP as the first-line treatment, 
and they were referred for surgical management when 
the stone clearance was found difficult. The ERCP was 
performed by different teams from different centers 
and there were no uniform criteria for failure of ERCP 
for stone clearance. Laparoscopic cholecystectomy with 
CBD exploration can be done as a single-setting treatment 
and has a conversion rate of 14 to 43 percent.13–15 
Laparoscopic CBD exploration was attempted on only 
18 patients and had a higher conversion rate, mainly 
due to dense adhesions around Calot's triangle and the 
presence of a fistula. 

Routine use of T-tube after CBD exploration has not shown 
a significant benefit on the outcome of the patients.16,17 
Some studies have shown a higher rate of bile leak 
and other complications after T-tube placement.18 
Two of our patients developed complications related 
to the use of a T-tube. Choledochoplasty was done 
in three patients with cholecystocholedochal fistula 
where partial cholecystectomy was done and part 
of the gall bladder wall was used to repair the CBD. 

All choledochoplasty in our series were done by 
open technique. Choledochoplasty is described by 
some authors as a good alternative to biliary enteric 
anastomosis.19–21 Liver resection has a higher stone 
clearance rate but has higher postoperative morbidity.22

Surgical site infection was the most common 
complication in this study. It might be due to prolonged 
use of biliary stent or PTBD, which is found to increase 
wound infection rate after biliary surgery.23,24 Bile leak 
from choledochotomy site or biliary enteric anastomosis 
site can lead to serious complications. The rate of bile 
leak in our study was comparable to other studies.25,26 
Our study had a small sample size and selected group 
of patients who needed complex surgical procedures. 
Long-term follow-up is required, as these patients may 
develop stricture or recurrent stones.

CONCLUSIONS

Clearance of bile duct stones by ERCP may be difficult 
in presence of large impacted stones, biliary stricture or 
fistula. Bile duct exploration, biliary-enteric anastomosis 
or liver resection can be done for their management 
with good outcomes.
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