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Comparison between laparoscopic and conventional 
technique in the surgical treatment of choledocholithiasis

 Mehmet Can Aydın,1  Servet Rüştü Karahan,2  Emin Kose2

ABSTRACT
Introduction: The aim of the study is to compare f conventional and laparoscopic techniques in common bile 
duct exploration in terms of efficacy and safety.

Materials and Methods: The data of 280 patients who underwent surgical procedure for common bile duct 
stones between January 2011 and December 2016 were retrospectively analyzed. This was an Ethics Com-
mittee-approved retrospective analysis of data between 2011 and 2016. The patients were divided into 
two groups according to the common bile duct exploration technique: laparoscopic (Group 1, 164 patients) 
and conventional (Group 2, 116 patients). The two groups were compared in terms of surgical findings and 
short-term results.

Results: 170 (60.7%) of the patients were women. The mean age was 61.9±16.9 years. Clinical results showed 
that the operative time (120±35.9 vs 169±48.4 minutes, p<0.01) and hospital stay (6.3±3.9 vs 10.9±6.8 days, 
p<0.01) were shorter in Group 1; overall morbidity (9% vs 24%, p<0.01) and mortality rates (1.2% vs 6%, 
p<0.03) were lower. Postoperative endoscopic sphincterotomy requirement was less (7% vs 18.1%, p <0.01). 
In addition, in Group 1, there was a higher rate of stone clearance (93.9% vs 82.8%, p<0.01) with a lower rate 
of wound infection (0.6% vs 10.3%, p<0.01). No difference was observed in terms of re-operation, bile leak-
age or drain dislocation.

Conclusion: In terms of stone clearance, hospital stay, morbidity, mortality and complication rates, laparo-
scopic common bile duct exploration is a significantly safer and more effective method compared to con-
ventional exploration.
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Introduction

Gallstones are one of the most common problems of the di-
gestive system and their prevalence ranges from 11%–36%. 
In 6%–12% of patients with gallstones, common bile duct 

(CBD) stones are also found and in patients with sympto-
matic gallstones over the age of 60, 20%–25% also have 
CBD stones that require additional treatment.[1] Today, as 
well as cholecystectomy+endoscopic retrograde cholan-
giopancreatography (LC+ERCP), conventional common 
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bile duct exploration (CCBDE) (Choledochotomy+T-tube) 
and laparoscopic common bile duct exploration (LCBDE) 
can all be used in the treatment of CBD stones.[2]

LCBDE is now a far more common approach, as laparo-
scopic techniques become more common and morbidity 
rates drop due to advances in technology and treatment 
outcomes are seen to be equal or better.[3] However, in the 
treatment of CBD stones, ERCP is still the most preferred 
treatment method although related complications such 
as pancreatitis, hemorrhage and duodenum perforation 
as well as the possibility of causing permanent sphincter 
malfunction lead to high morbidity rates.[4] In addition, 
LCBDE is becoming increasingly common as a one-step 
surgical option, compared to the conventional two-step 
(LC+ERCP) treatment.

Similar studies in the literature have found LCBDE to be 
more successful than CCBDE in terms of morbidity rate 
and hospital stay. Moreover, our study showed that LCBDE 
was also more successful in stone extraction, while reduc-
ing general complication and mortality rate sand the ne-
cessity for postoperative sphincterotomy.[5]

Due to these significant advantages, our aim in this study 
is to propose that LCBDE be adopted as the primary surgi-
cal approach rather than merely be seen as an alternative 
method to CCBDE.

Materials and Methods

A total of 280 patients who underwent LCBDE (n=164, 
58.5%) and CCBDE (n=116, 41.4%) for CBD stones, in the 
general surgery clinic at the University of Health Science 
Prof.Dr. Cemil Taşçıoğlu State Hospital between January 
2011 and December 2016, were evaluated in this study. 
This was an Institutional Review Board (IRB) approved 
(22.11.2016/546) retrospective analysis of prospective data 
base between 2011 and 2016. Patients with CBD stones 
diagnosed via preoperative imaging methods and who 
underwent either emergency or elective surgery were all 
included in the study. The groups were compared with 
regard to demographic, preoperative, perioperative and 
early post-operative data collected from their patient files. 
Patients with no CBD stones in their preoperative imaging 
or with malignant obstructions were excluded from the 
study.

Laparoscopic Common Bile Duct Exploration

Choledochoscopy can be performed in two ways: tran-

scystic or through a choledochotomy. To perform the first 
method, a medium size (10Fr, 3.3 mm) flexible or rigid 
choledochoscope is used while a larger size (15 Fr, 5.5 
mm) is needed for the second. In our clinic, for technical 
reasons, a rigid choledochoscope was used on all patients 
(Fig. 1). With the Hasson technique, the first trocar (10mm) 
was inserted through the umbilicus and 12mmHg pneu-
moperitoneum was created. Then, 2 trocars (5mm each) 
were inserted; one from the right anterior axillary line to 
the subcostal intersection point, and one from the right 
lateral side of the umbilicus to the midclavicular intersec-
tion point. In addition, a 10mm trocar was inserted from 
the intersection point of the left midclavicular line and 
the left subcostal. To place the rigid choledochoscope, a 
5mm trocar was inserted from the epigastric region and 
the upper right part of the xiphoid. After the ductus cysti-
cus and cystic artery were dissected, the ductus cysticus 
was clipped; the cystic artery was clipped and transected. 
Choledochotomy was performed under the guidance of 
ductus cysticus, with a 0,5–1 cm vertical incision from the 
supraduodenal section. The choledochus was washed 
and the calculus, microcalculi and any particles were ex-
tracted (Fig. 2). The proximal and distal bile ducts were 
visualized via the epigastric trocar and the 5 mm trocar in 
the right lateral part of the umbilicus. In all patients, the 
transition to the duodenum was made in the distal duct, 
while the right and left hepatic canals were visualized 
and recorded from the proximal duct. The detected stones 
were extracted with the help of irrigation, Fogarty balloon 
catheter and Dormia basket catheter (Fig. 3). An internal 
stent was placed in patients with cholangitis, pancreatitis 
and those with more than 5 stones. The choledochotomy 
line was closed with primary sutures, concluding the 
cholecystectomy. 

Figure 1. Flexible and rigid choledochoscope.
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Conventional Common Bile Duct Exploration

Following the right subcostal incision, similar to the 
LCBDE surgery technique, a vertical choledochotomy 
was performed by dissecting a 1–2 cm area in the front of 
the supraduodenal section. A Fogarty balloon catheter, 
Dormia basket catheter and forceps were used to retrieve 
the stones. The choledochotomy line was closed by pri-
mary suture with a cystic cannula, choledochoduodenos-
tomy and choledochojejunostomy or by placing a T-tube. 
Patients with an external drainage catheter were evalu-
ated perioperatively for leakage and any remaining stones 
by cholangiography. Following the operation, a T-tube 
was placed for drainage. A few days later, the bile duct 
was evaluated with a T-tube cholangiography; the T-tube 
was removed two weeks later.

Statistical Analysis

Statistical analysis was carried out using SPSS 15.0 version 
(SPSS Inc., Chicago, IL, USA). To evaluate the significant 
differences between groups, Chi square, Mann Whitney 
U, Kruskal-Wallis and Benferroni-revised Mann-Whitney 
U tests were used. Those with p<0.05 were considered sta-
tistically significant.

Results

170 (60.7%) of the patients were female and 110 (39.3%) 
were male, with a mean age of 61.9±16.9. Demographic 
data and clinical features of the patients are summa-
rized in Table 1. Patients diagnosed with asymptomatic 
CBD stones, cholangitis, pancreatitis and jaundice were 
operated on. There was no statistical difference between 

Figure 2. Choledochotomy incision from the supraduodenal section and salin irrigation via catheter.

Choledochus

Choledochotomy insicionDuodenum

Gallbladder Salin irrigation via catheter

Figure 3. Exploration of common bile duct after stone extraction with baloon and basket catheter.

Choledoch exploration 
and choledoch stone

Using baloon catheter 
for stone extraction

Showing clearance of intrahepatic 
bile ducts after choledoch exploration

Using basket catheter 
for stone extraction

124 Laparosc Endosc Surg Sci



125Comparison between laparoscopic and conventional technique in the surgical treatment of choledocholithiasis

patients who received elective or emergency surgery 
(p=0.08). There were 51 patients (18.2%) with median, 
subcostal or trocar entry incisions related to upper ab-
dominal surgery history (cholecystectomy, total or subto-
tal gastrectomy, liver cyst hydatid operation, hiatal hernia 
repair, gastroesophageal reflux operation) and CCBDE 
was preferred more in these patients (p<0.05).

In all patients, CBD stones were detected preoperatively by 
Ultrasonography (USG) or more commonly with Magnetic 
Resonance Cholangiopancreatography (MRCP). Stones in 
the CBD were classified as millimetric/centimetric and sin-
gle/multiple. There were no differences between the groups 
in terms of number and size of the stones (p=0.6, p=0.9). The 
median bile duct diameter was 12.3±4.9mm in the laparo-
scopic group and 13.4±4.6mm in the conventional group; 
the mean CBD diameter was larger in patients who under-
went CCBDE (p=0.02). 56 patients (20%) had previously re-
ceived endoscopic sphincterotomy. Sphincterotomies were 
planned independently of these operations; there was no 
fixed time between the two procedures. Patients who un-
derwent sphincterotomy prior to the exploration were also 
more common in the conventional group (p=0.008).

With regard to biliary reconstruction techniques of the 
patients, primary suturing was the principal tecnique 
in the laparoscopic group (70.7%), while in the conven-
tional group, closure with the use of a T-tube (67.2%) was 
preferred (Table 2). All patients who had not undergone 
cholecystectomy previously, received one simultaneously. 
Although all operations started laparoscopically, 33 pa-
tients’ operations were converted to open surgery due to 
various reasons (16.7%). These reasons were as follows: 
difficulty in clear evaluation of anatomical structure; ad-
vanced secondary adhesions caused by prior operation 
which restricted dissection; and adhesions in the region 

due to previous or current cholecystitis attacks.

In the LCBDE group, the average operation time was 
shorter (120 vs169 min, p<0.01) and the morbidity rate was 
lower (9.1% vs 24%, p<0.01). Complications related to this 
operation were drain dislocation, pancreatitis, retained 
bile duct stones, bleeding, bile leakage and wound infec-
tion; the LCBDE group had a generally lower complication 
rate (12.8% vs 36.2%, p<0.01), as well as a lower rate of 
retained stones (6.1% vs 17.2%, p<0.01). Bleeding was ob-
served in 2 patients in the CCBDE group, but none in the 
LCBDE group. Of these two patients, one needed further 
surgery, while the other was managed conservatively. Rea-
sons for re-operation were bile leakage, drain dislocation, 
acute abdomen signs and bleeding. 11 (6.7%) patients 
from the laparoscopic group and 7 (6%) patients in the 
conventional group needed second surgery, but there was 
no statistical significance between the groups (p=0.821). 
In terms of stone extraction, the LCBDE group had more 
success (93.9% vs 82.8%, p<0.01) and their length of hos-

 LCBDE CCBDE p

Age,median (range) 57.5 (21–95) 65.5 (25–105) 0.001
Gender(F/M), n (%) 114 (70)/50 (30) 56 (48)/60 (52) <0.05
ASA I-II/III-IV, n (%) 157 (96)/7 (4) 104 (90)/12 (10) 0.05
BMI (≤30/>30), n (%) 130 (79)/34 (21) 99 (85)/17 (15) >0.05
Diagnosis (emergency/elective), n (%) 62 (38)/102 (62) 56 (48)/60 (52) 0.08
Size of CBD stone, mm/cm, n (%) 120 (73.2)/44 (26.8) 82 (70.2)/34 (29.8) 0.648
Number of CBD stones, single/multipl, n (%) 85 (51.8)/79 (48.2) 60 (51.7)/56 (48.3) 0.986

LCBDE: Laparoscopic common bile duct exploration; CCBDE: Conventional common bile duct exploration.

Table 1. Demographic data and clinical features of the patients

Table 2. Localization of common bile duct stones in 
preoperative imaging

  LCBDE   CCBDE
  (n=164)   (n=116)

 n  % n  %

Distal of CBD 132  80.4 88  75.8
Middle of CBD 2  1.2 6  5.2
Proksimal of CBD 1  0.6 4  3.4
Intrahepatic bile ducts 1  0.6 2  1.7
Common of CBD 28  17 16  13.8

LCBDE: Laparoscopic common bile duct exploration; CCBDE: 
Conventional common bile duct exploration.



pital stay was shorter (6.3±3.9 days vs 10.9±6.8, p<0.01).

Mortality was recorded in 2 (1.2%) patients in the laparo-
scopic group: one due to severe cholangitis and the sec-
ond due to exacerbation of comorbidities and multiple or-
gan failure. Mortality also occurred also in 7 (6%) patients 
in the CCBDE group (p=0.036): 6 patients with severe 
cholangitis and 1 patient with severe pancreatitis.

ERCP and sphincterotomies were performed in 33 (11.7%) 
of 280 patients in the postoperative period due to retained 
stone or bile leakage. In the early post-op period, 12 (7.3%) 
patients in the laparoscopic group and 21 (18.1%) patients 
in the conventional group required ERCP followed by a 
sphincterotomy or stone extraction (p=0.006) (Table 3).

Discussion

The occurrence of gallstones is directly proportional to 
age and its frequency is approximately 1:3 in patients over 
70 years old.[6] Bile duct stones are detected in 9%-14% of 
these patients and are considered to be the second most 
common complication of gallbladder stones.[7]

The main treatment methods for choledocholithiasis in-
clude LC+ERCP, CCBDE and LCBDE. LC+ERCP prior to or 

after the operation is still the most preferred treatment 
method used by surgeons and has 85%–95% success rate.
[8] However, contrary to these successful results, ERCP can 
lead to life threatening complications at a rate of 15%. Th-
ese complications are pancreatitis, bleeding, perforation, 
cholangitis and in addition, recurrent attacks of cholan-
gitis, papilla stenosis and recurrent bile duct stones.[9] In 
addition, it is argued that sphincterotomy may eventually 
cause biliary tract cancer due to chronic inflammation.[10]

The use of LCBDE has gradually increased over the last 20 
years and has become one of the main treatment meth-
ods for choledocholithiasis. It is believed to offer single-
stage surgery, minimal hospitalization and a higher suc-
cess rate. In the literature, there are still very few studies 
comparing the results of laparoscopic and conventional 
common bile duct exploration. Reasons for LCBDE being 
less preferred in the past can be categorized as lack of ex-
perience, the scarcity of experienced personnel or lack of 
necessary equipment .[11]

In a study conducted by Grubnik et al.,[5] a comparison of 
complication results showed that wound infection and 
the need for transfusion were more common in the CCBDE 
group.In this study, residual stones were not categorized 

Tablo 3. Comparision of clinical outcomes of  laparoscopic versus conventional CBDE

   LCBDE CCBDE p

Operation time (min)  120.1 169.3 <0.01
Morbidity, n (%)  15 (9.1) 28 (24.1) <0.01
Re-operation, n (%)  11 (6.7) 7 (6) 0.821
Length of hospitalstay, (day), mean±sd 6.3±3.9 10.9±6.8 <0.01
Postoperative sfinchterotomy, n (%) 12 (7.3) 21 (18.1) 0.006
Mortality, n (%)  2 (1.2) 7 (6) 0.036
Drain dislocation  1 (0.6) 3 (2.6) 0.31
Wound infection  1 (0.6) 12 (10.3) <0.01
Bile leakage  8 (4.9) 5 (4.3) 0.824
Residual stone  10 (6.1) 20 (17.2) 0.003
Complications, n (%)  21 (12.8) 42 (36.2) <0.01
 Clavien  1 3 15
 Dindo  2 – 1
 Classification 3A 9 21
 (n) 3B 9 5
  4A – –
  4B – –
  5 2 7

LCBDE: Laparoscopic common bile duct exploration; CCBDE: Conventional common bile duct exploration.
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as a complication, giving an overall complication rate of 
5% in the laparoscopic group and 12.7% in the conven-
tional group. In our study, also excluding retained stones, 
the overall complication rate was 6.5% in the laparoscopic 
group and 19% in the conventional group. In Grubnik’s 
study, no difference was observed between the groups in 
terms of operation time; however, we found the operation 
time for LCBDE to be on average 49 minutes shorter than 
that of CCBDE.

In a study by Paganini et al.[12] of 284 cases, the results 
of laparoscopic exploration stone extraction were found 
to be more successful than the combination of cholecys-
tectomy following ERCP.In a study by Gong et al.,[13] stone 
extraction success by LCBDE was found to be 91.7%. Sim-
ilarly, throughout the literature, the overall success rate 
is 93.5%, with the majority of series rated over 90% being 
obtained through choledochotomy. In our study, choledo-
chotomy was preferred as the main laparoscopic explo-
ration technique and stone extraction was successful in 
93.9% of the patients.

In a study by Halawani et al.,[14] CCBDE was found to be 
associated with increased mortality, morbidity, bleeding 
and re-operation. In our study, mortality and morbidity 
rates were lower in the laparoscopic exploration group 
than in the conventional group, but there was no signif-
icant difference between the groups in terms of re-oper-
ation and post-operative bleeding. In the same study, 
retained bile duct stones and related complications were 
reported to be 2.8 times higher in the laparoscopic group 
than in the conventional group. However, unfortunately, 
bile duct exploration techniques and biliary reconstruc-
tion methods were not mentioned. In our study, in con-
trast to this situation, the residual stone rate was 2.8 times 
higher in the conventional group than in the laparoscopic 
group. Darrien et al.[15] found in his study, the retained 
stone rate was 10% in the conventional exploration group 
and 16% in the laparoscopic exploration group. In our 
study, contrary to this, the rate of retained stone was 6.1% 
in the laparoscopic group and 17.2% in the conventional 
group. We attribute this result to the fact that in our study 
a high success rate of stone extraction was achieved after 
performing a full exploratory checkup in all patients in 
the laparoscopic group following their choledochotomy. 
However, no post-exploratory checkup was performed in 
the conventional group even after an emergency choledo-
coscope or a cholangiography exploration. In our opinion, 
as follow up to choledochoscope exploration, a thorough 

check of the distal bile duct right up to the duodenum and 
the proximal until the intrahepatic biliary tract can mini-
mize the risk of retained stones.

In the literature, morbidity rates following LCBDE have 
been recorded as between 7%–19% (average 8%).[16] Par-
allel to our results, there are studies showing that the 
morbidity rate may be lower in LCBDE.[5] In our study, the 
morbidity rate of the laparoscopic group was lower. Also, 
in terms of hospitalization time, mortality rate, operation 
time and postoperative endoscopic sphincterotomy re-
quirement, LCBDE results were superior.

One of the most common complications of laparoscopic 
choledochotomy is bile leakage with a reported rate of 
6%–14.6% in the literature.[17] In the study conducted by 
Nuria et al.,[18] postoperative results from 160 patients re-
ceiving primary suture closure after choledectomy were 
evaluated.It was not specified whether the operations 
were emergency or elective. The rate of bile leakage was 
found to be 6.8%. In our study, this percentage was much 
lower: 4.9% in the laparoscopic group and 4.3% in the 
conventional group. In the laparoscopic group, 1 patient 
(0.6%) developed pancreatitis post-surgery.

The choice of biliary reconstruction technique is a current 
topic of discussion and differs among surgeons. Recent 
studies have established that the primary closure method 
used in the choledochotomy of the large CBD does not in-
crease the risk of biliary stricture.[19] On the other hand, T-
tube drainage is also a popular reconstruction technique 
considering the advantages it provides for the drainage 
of a partially cleaned or edematous bile duct, in remov-
ing retained stones from the tract and performing post-
operative cholangiography.[20] However, the T-tube may 
cause an inflammatory reaction along the drainage tract, 
creating a biliocutaneous fistula. The risk of developing 
biliary peritonitis following the removal of the T-tube has 
been reported to be between 2.5%–19.6% with a 4.3% re-
operation and a high mortality rate.[21] Moreover, T-tube 
drainage has been under review for some time due to its 
15%-28% complication rate in both conventional and la-
paroscopic operations. The most common complications 
are cholangitis, tube dislocation and bile leakage. Zhang 
et al.[22] compared T-tube drainage and primary closure 
techniques following LCBDE and concluded that the cost, 
operation time, postoperative complication and biliary 
complication rates were lower in patients who received 
primary closure than in patients who received a T-tube; 
primary closure was emphasized as a safe and effective 
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reconstruction technique. Augustin et al.[23] concluded 
that transpapillary stenting could reduce T-tube related 
complications, increase patient comfort and shorten the 
length of postoperative hospitalization. In our study, 11 
patients in the laparoscopic exploration group received 
an endobiliary stent. Further studies comparing this 
method with other reconstruction techniques should be 
carried out for clarification.

Sirinek et al.[24] stated that general surgical assistants 
graduating over the last 30 years had not been exposed 
to sufficient intraoperative cholangiography and common 
bile duct exploration, thus raising concerns about the ed-
ucational level of young surgeons. We believe that this is-
sue should be taken into consideration and opportunities 
to develop laparoscopic skills such as CBDCE, LBDCE and 
intraoperative cholangiography should be increased dur-
ing surgical training.

As our study is retrospective, we were not able to random-
ize the groups, which can be considered a flaw in this study.

Conclusion

Due to its minimally invasive nature, a reduction in scar 
tissue and pain, we conclude that laparoscopic explo-
ration is a significantly safer and more efficient method 
than conventional exploration. This method should be 
preferred in the surgical treatment of choledocholithiasis 
due to its advantages in terms of a reduction in operation 
time, retained stones, morbidity, mortality, wound infec-
tion rate and length of hospital stay.
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