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Common bile duct stones, obstructive jaundice, cholangitis and acute pancreatitis are
diseases that can lead to serious complications. In our clinic between May 1993 and
October 2011 the results of 101 patients who underwent surgery for common bile duct
stone were retrospectively evaluated. Among 101 patients who were included in the
study, 45 had symptomatic gallstones accompanied by common bile duct stone, 27 had
mechanical icterus, 15 had common bile duct stone and 8 had cholangitis (five patients with
suppurative cholangitis), six had acute cholecystitis. Thirthy one patients with common
bile duct stones were treated with endoscopic retrograde cholangiopancreatography
(ERCP). Surgical procedures were as follows; choledochoduodenostomy in 50 cases,
T-tube drainage in 17 patients and transduodenal sphincteroplasty in three patients.
Synchronous cholecystectomies were performed in all patients who had not undergone
biliary surgery before. Early postoperative mortality was 3.9%. In this study, we detected
choledocholithiasis in 11.31% of the all symptomatic cholelithiasis cases. Since our clinic
provide tertiary healthcare, this rate becomes 9.85% by excluding those who underwent
cholecystectomy for common bile duct stones at other hospitals. Given that the patients
who referred to our clinic are in high-risk group, the actual rate of choledocholithiasis in
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our society is expected to be slightly below that value.
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1. Introduction

Cholelithiasis is the most common biliary disease, and cho-
ledocholithiasis is one of its serious complications (Vazquez-
Sequeiros et al., 2011). The incidence of choledocholithiasis
ranges from 3% to 10% in patients with gallstones undergo-
ing laparoscopic cholecystectomy for symptomatic choleli-
thiasis and rises gradually with age, and is as high as 31%
between 61 and 70 years and 52% between 81 and 90 years.
Choledochal stones have clinical importance due to potential-
ly severe complications as obstructive jaundice, cholangitis
and acute pancreatitis (Oria et al.,1991; Freitas et al., 2006;
Lee et al., 2008)

The first gallbladder operation was performed by John
Stough Bobb in 1867. He made a cholecystotomy, removed
the gallstones, and sutured the gallbladder. The first chole-
cystectomy was done in 1882 by Carl Langenbuch. In 1888,
Bernhard Riedel, removed several choledochal stones and
carried out a side-to-side anastomosis between the bile duct
and duodenum. This was the first choledochoduodenostomy
(CD) and was short lived. The patient died 9 hour later. At

the autopsy, an anastomotic leakage was found. Succesfull
CD for an impacted common duct stone was done by Oskar
Sprengel in Germany in 1891(Leppard et al., 2011; Steven et
al., 2004).

By the time, biliodigestive anastomosis (BDA) have been
commonly used for choledochal diesases both malign and be-
nign diseases. The use of a Roux-en-Y jejunal limb to create
a hepaticojejunostomy as commonly used today was first re-
ported by Robert Dahl of Stockholm in 1909 (Steven et al.,
2004).

Since the introduction of endoscopic retrograde cholan-
giopancreatography (ERCP) in the 1970s and of endoscopic
sphincterotomy (ES) in 1974, endoscopic techniques for the
diagnosis and therapy of biliary and pancreatic disorders have
been increased (Vaira et al., 1993).

Endoscopic retrograde cholangiography (ERC) with en-
doscopic sphincterotomy (ES) and extraction of stone was
first described in 1974 and has been a first-line management
strategy for choledocholithiasis for the past 2 decades (Dem-
ling et al., 1974).
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The diagnosis of common duct stones can be difficult
because clinical and biochemical evidence can be subtle or
even absent. Several modalities can be used for the diagnosis
of choledocholithiasis. These include transabdominal ultra-
sonography (US), computed tomography (CT), microscopic
examination of duodenal bile, magnetic resonance cholangio-
pancreatography (MRCP), ERCP, intraoperative cholangiog-
raphy, endoscopic ultrasonography, (EUS) and percutaneous
transhepatic cholangiography (PTC) (Sgouros et al., 2006).

Although the results of diagnostic and surgical methods
have been well documented, choledochal stones still remain
controversial in surgery with a range of therapeutic options
and potentially severe complications. In this study, the results
of our cases of choledochal stones treated by an algorithm
were prospectively presented (Fig. 1).

2. Materials and methods
The records of the 893 patients who referred to Ondokuz
Mayis University, Department of General Surgery with symp-
tomatic gallstones and common bile duct stones between
May 1993 and October 2011 were examined retrospectively.
In this study, the ratio of common bile duct in gallstone
cases and age-sex relationship were initially investigated.
Thereafter, diagnosis, treatment strategies, outcomes, mor-
bidity and mortality rates of the patients with common bile
duct stone were evaluated. The patients were contacted via
phone numbers and their latest status were investigated.
The significance of the differences between proportions

were done by Z-tests for proportions. All statistical analysis
were conducted by SPSS statistical package programme ver-
sion 18, the significance level a=0.05 was used for all tests.
The results of our cases of choledochal stones treated by an
algorithm were prospectively presented (Figure 1).

Patient selection

The patients having pathologies such as common bile duct
stone, cholangitis, hydatid cyst opened in the biliary tract
(one case), gallbladder cancer (one case) and pancreatic can-
cer (one case) were included in the study and those without
common bile duct stone were excluded.

Treatment

The patients who referred to our clinic were treated according
to algorithm in Figure 1. While all the patients who referred
to our department after 2001 with suspected or common bile
duct stone were routinely undergoing ERCP, those who re-
ferred before 2001 and those with failed ERCP underwent
surgery. The patients who have not had cholecystectomy un-
derwent synchronous cholecystectomy.

ERCP: Papilla was reached by the use of side-viewing
duedonoscope in routinely prepared patients. A~1.5 cm in-
cision was made using a sphincterotome. Stone-debris and
other factors causing obstruction were removed by entering
choleduct with basket or Fogarty catheter.

Choledochoduodenostomy (CD): CD was performed
with Floercken and Mallet-Guy absorbable materials by us-
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Fig. 1. Algorithm of choledochal stones treatment
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ing a single-layer suture in patients with common bile duct
diameter greater than 1.5 cm.

T-tube drainage: Was performed in patients with narrow
common bile duct prior to ERCP or in cases where ERCP
failed as well as in cholangitis and suppurative cholangitis
cases.

Transdoudenal sphincteroplasty (TDS): It was preferred
in choledocholithiasis cases where common bile duct was
in normal calibration. Intraoperative cholangiography was
performed by a transcystic catheter. Then the catheter was
advanced passing through the sphincter of Oddi. After per-
forming duodenotomy, papilla was detected by the catheter
located inside the lumen. The sphincter was resected by a
2 cm incision at 10-11 o’clock position (Sphincteroplasty).
Sutures were placed to the both edges of the incision. Com-
mon bile duct was cleared using pliers and fogarty catheter
inserted through the papilla. Catheter was removed at the end
of the process. Ductus cysticus remnant was ligated and duo-
denotomy line was sutured.

3. Results
The study was conducted with 893 patients with suspected
or diagnosed common bile duct stones and symptomatic
gallstones. All the patients were evaluated for choledochal
stones. Of the 893 patients, 607 (67.97%) were female and
286 (32.03%) were male. The mean age of the patients was
51.16 £ 14.456. Three hundred and thirty-seven patients
(37.14%) were over 60 years of age. Of 101 patients who,
were included in the study, 45 had symptomatic gallstones
accompanied by common bile duct stone, 27 had mechanical
icterus, 15 had common bile duct stone and 8 had cholangitis
(5 patients with suppurative cholangitis), 6 had acute chole-
cystitis

While the rate of biliary duct stone accompanied by
symptomatic gallstones was 11.31%, the incidence of com-
mon bile duct stone was 9.85% in patients who had not under-
gone billiary surgery before. Gall stones / cholelithiasis rate
was 13.64% in men and was 10.21% in women (p=0.151).
The same ratio was 18.93% and 6.83% in patients over 60
and under 60 years of age respectively (p<0.001). ERCPs
were performed in 44 patients with suspected or diagnosed
common bile duct stones preoperatively. ERCPs were failed
in 13 (29.55%) cases and this group of patients underwent
surgery for common bile duct stones. Thirty one patients
with common bile duct stones were treated with ERCP.

ERCPs were performed postoperatively in only 5 patients
on suspicion of common bile duct stones in the patients on
whom ERCPs were performed successfully. Laparoscopic
cholecystectomies were performed in group of patients on
whom ERCPs were performed successfully.

Seventy patients with failed or inadequate ERCP under-
went surgery for common bile duct stones. Surgical proce-
dures were as follows; CD in 50 cases (49 Floercken, 1Mal-
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Fig. 2. Surgical treatment

let-Guy), T-tube drainage in 17 patients and transduodenal
sphincteroplasty in three patients. Synchronous cholecystec-
tomies were performed in all patients who had not undergone
biliary surgery before (Fig. 2).

Thirteen patients with choledocholithiasis have already
undergone (1 month-20 years) biliary intervention.

Of these, 10 had only cholecystectomy. In addition to
cholecystectomy, common bile duct exploration was used in
three patients, one of whom had common bile duct explo-
ration and T-tube drainage at another hospital a month ago.
However, open surgical intervention was preferred due to the
biliary fistula caused by overlooked stones and failed ERCP.
Again, one patient underwent open surgical intervention (CD
+ basket and extraction of stones) because of the bile tract ob-
struction caused by the basket used in ERCP for common bile
stones which were detected 17 years after cholecystectomy. A
sixty-year-old patient had cholecystectomy 20 years ago and
common bile duct exploration 12 years ago. Twelve patients
were treated with choledochoduodenostomy whereas one was
treated with TDS. In patients who were surgically intervened
(30 patients), surgical intervention for the common bile duct
was done in non-ERCP period, 50 patients underwent surgery
for common bile duct stones in ERCP-performed period. Of
the 50 patients, ERCP failed in 37 and those with failed ERCP
underwent surgery for common bile duct stones.

Morbidity

Choledochoduodenostomy group: 4 patients (8%) developed
surgical wound infection and 2 (4%) biliary fistula. Five of
the six patients recovered with conservative treatment. The
infection was treated with secondary suture in one patient
who developed evisceration (14%). Pre- and post-operative
ERCP+Laparoscopy cholecystectomy group: Two patients
had pancreatic abscess and portside infection+hepatic ab-
scess (6.45 %).

Cholecystectomy + Transduodenal sphincteroplasty
group: One patient developed wound infection (33.33%). No
complication was developed in cholecystectomy + T-tube
drainage group (Table 1).

Table 1. Distribution according to the type of surgical complications

Wound site infection Biliary fistula Evisceration Pancreatic abscess Liver abscess
Choledochoduodenostomy 4 (8%) 2 (4%) 1 (2%) - -
Laparoscopy cholecystectomy 1 (3%) - - 1 (3%) 1 (3%)

Transdoudenal sphincteroplasty 1 (33%) - - = -
T-tube drainage - - = - -
Total 6 (5.9%) 2 (1.9%) 1 (0.9%) 1 (0.9%) 1 (0.9%)
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Table 2. Mortality

Age/gender Diagnosis Operation Day of death Cause of death

82/M choledocholithiasis CD + splenectomy + cholecystectomy 5. day cardiopulmonary insufficiency
46/M suppurative cholangitis T-tube drainage 1. day Septic shock

77M suppurative cholangitis +liver abscees T-tube drainage + cholecystectomy 27. day Multi organ failure

76/F choledocholithiasis CD + cholecystectomy 2. day cardiopulmonary failure
Mortality are ERCP, choledochoduodenostomy, T-tube drainage and

A total of four patients died in the early postoperative pe-
riod (one month) because of septic shock due to suppurative
cholangitis and multi organ failure (two cases). Two patients
in choledochoduodenostomy group died because of cardio-
pulmonary insufficiency. Early postoperative mortality was
3.9% (Table 2).

The characteristics of the patients who died in the late
postoperative period

They were detected in late period controls and 7 patients
died between 2.5 months and 7 years after surgery. Causes
of death in two patients were choledocholithiasis, gall blad-
der and pancreas cancer. Other patients died because of non-
biliary diseases.

4. Discussion

Common bile duct stones (CBDS) are present in 6-20 % of
patients with cholelithiasis. The incidence of synchronous
common bile duct stones and cholelithiasis increases in older
patients or/and in the patients with large common bile duct.
In this study, we detected choledocholithiasis in 11.31% of
the all symptomatic cholelithiasis cases. Since our clinic pro-
vide tertiary healthcare, this rate becomes 9.85% by exclud-
ing those who underwent cholecystectomy for common bile
duct stones at other hospitals. Given that the patients who
referred to our clinic are in high-risk group, the actual rate of
choledocholithiasis in our society is expected to be slightly
below that value.

The basic principles of common bile duct stone treatment
are as follows; extraction of the stones and ensuring bile flow,
provision of a large lumen for missed / subsequently occur-
ring stones and prevention of bile duct injury and stricture
formation. Anatomo-physiological features of biliary system
and structural changes caused by common bile duct stones
have effects on therapy choice. For this reason, there is no
standard method of treatment for common bile duct stones.

Surgical treatment of common bile duct stones acquires a
new strategy with the diagnostic and therapeutic applications
of ERCP. ERCP was the first treatment modality to used in
common bile duct stone management, and exploration and
surgical interventions have reduced the need for common bile
duct exploration. Current treatment options can be summa-
rized under the following headings; ERCP, choleduct drain-
age (T-tube, transhepatic or ERCP stenting), bilio-digestive
anastomosis and primary closure.

Primary closure of the common bile duct after cho-
ledochotomy has not been favored due to the higher risk of
complications. Choledochoduodenostomy and choledocho-
jejunostomy represent the most widely used biliary-enteric
anastomosis.

Anastomosis between hepatic duct / bile duct and je-
junum are frequently implemented in bile tract injuries or
strictures. Current treatment modalities for bile duct stones

sphincteroplasty.

Exploration of the main bile tract is the first step in cho-
ledocholithiasis surgery. It may be performed conventionally
or laparoscopically. T-tube drainage has been used in conven-
tional surgery for more than a hundred years.

Laparoscopic common bile duct exploration is difficult to
perform and requires much more laparoscopic equipment. It
offers a high rate of success ranging from 83% to 96% (93.3
% in 2008, Cochrane Review (Martin et al., 2006)). The mor-
bidity rate ranges from 2 to 17%. Its minor complications are
nausea, vomiting, diarrhea, fever, and urinary retention. Ma-
jor complications are wound infection, bile leakage, abscess
and subhepatic collections, complications related to T-tube
and systemic complications such as pulmonary, cardiac and
renal failure. The mortality rate is reported to be 1-5% com-
pared with the rate of 4% to 20% reported for open elective
and emergency procedures in patients over 70 years old. It
can be achieved by two methods: via transcystic or choledo-
chotomy (Martin et al.,1983; Hacker et al.,1990; Gonzalez et
all.,1997; Siegel et al.,1997; Verbesey et al.,2008).

If the surgical team performing laparoscopic common
bile exploration is not experienced or it is not possible to
perform ERCP, conventional biliary bile duct stone explora-
tion is considered as the gold standard for the removal of the
stones (Verbesey et al., 2008).

After 1980’s, the most direct method of dealing with
choledocholithiasis (CHL) preoperatively has been the
ERCP. Decompression of the ductal system can be achieved
by means of endoscopic removal of stones with or without
sphincterotomy. The mortality, morbidity and success rates
of the procedure have been reported to be ranging from 5%
to 19%, 0% to 2.3% and 70% to 90% respectively (Petelin et
al., 2004 ).

Results of the treatment of common bile duct stone with
either laparoscopic surgery or with the combined endoscopic
sphincterotomy plus laparoscopic cholecystectomy are com-
parable when performed by well-trained practitioners (Payen
et al., 2011). Laparoscopic cholecystectomy can be carried
out in early or late period after ERCP. The characteristics and
endoscopic procedures of two groups were similar. There
were no differences between two groups in terms of operative
duration, incidence of surgical complications, restoration of
bowel motion, postoperative hospital stay and Laparoscopic
cholecystectomy (LC)-related cost. However, total hospital
cost of early LC was less than that of delayed LC (Zang et al.,
2011).

Because the published morbidity rates for ERCP and lap-
aroscopic common bile duct exploration are roughly equiva-
lent, ERCP with or without sphincterotomy is a good starting
point in patients in whom stones are known to be present or
strongly suspected, and a laparoscopic cholecystectomy is
planned. A recently published Cochrane meta-analysis con-
cluded that in last years, when open cholecystectomies were
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common, open common bile duct exploration was superior
to ERCP. In the laparoscopic era, however, laparoscopic ex-
ploration and ERCP have very similar success and morbidity
rates associated with common bile duct clearance (Martin et
al., 2006).

On the other hand, ERCP is not “harmful rosary”. Per-
forations of biliary or intestinal tract, bleeding, pancreatitis,
cholangitis, sepsis, insufficient biliary drainage, endoscop-
ic basket impaction are the most common complications
of ERCP. In the cases of CHL with no cholelithiasis, after
ERCP+sphincterotomy, cholecystitis can be seen about 75 %
of patients within few months.

Transduodenal sphincterotomy (TDS) is contraindicated
in the presence of a large CBD (>2 c¢m) or where there is a
long suprasphincteric stricture. Also it should not be applied
in the cases of duodenal diverticulum and periampullary in-
flammation. In the operation, the duodenum is mobilized by
using Kocher’s maneuver and palpated to localize the stone.
If the stone cannot be felt, a Fogarty or feeding catheter or
special probe can be placed through the choledochotomy
or cystic duct, and passed down toward the duodenum as a
landmark for the sphincter. A sphincterotomy (1-2 cm length)
is performed at the 10 o’clock position, which should be di-
rectly opposite the most common position for the pancreatic
duct. Partially resection of sphincter is done and the edge of
incision is sutured. Morbidity and mortality rates are similar
to endoscopic sphincterotomy. Duodenal or biliary fistulas
are rarely seen (Hutter et al., 2004; Blumgart, 2007; Majeed
etal., 2007).

Patient’s age, co-morbid conditions, nutritional status,
pre-operative serum bilirubin associated with chronic liver
disease, nature and extent of the primary disease and type of
anastomosis have been reported to influence the outcomes of
biliary-enteric anastomosis BEA (Blankensteijn et al., 1990;
Pottakkat et al., 2010).

Post-operative complications of choledochoduodenos-
tomy (CD) including anastomotic leak, hemorrhage, wound
infection and cholangitis have also been reported.

The primary outcomes of early complications were divid-
ed into groups as local (wound infection, hepatic or intra-ab-
dominal abscess, biloma formation, biliary leak, cholangitis
or persistent jaundice, delayed gastric emptying, pancreatic
fistula, hemorrhage, pancreatitis, sump syndrome and stric-
ture formation) and systemic complications (chest infection,
urinary tract infection, venous thromboembolism, pulmonary
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