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Abstract

Study Aim: The aim of this study is to assess the feasibility of intraoperative cholangioscopy during laparoscopy. Also we need
to evaluate the impact of this method in the detection and treatment of common bile duct stones.

Patients and Method: From 2021 to 2024 26 patients [mean age: 73,6 years]| with symptomatic, complicated or retained

bile duct stones were operated on laparoscopically. Intraoperative cholangioscopy [IOCs]was attempted in all patients and
was successful. The technique was combined with intraoperative laparoscopic cholecystectomy for patients with gallbladder.
The intraoperative cholangiography was performed with a catheter [diameter: 5 F] introduced through the cystic duct or after
laparoscopic choledochotomy. The intraoperative choledochoscopy was attempted by 3mm or 5mm choledochoscope depending
on the size of the common bile duct or cystic duct. In case of detection of common bile duct stones [CBDS], we try a laparoscopic
approach for extraction of the bile duct stones. There was a failure of this extraction technique for 2 patients.

Results: Intraoperative choledochoscopy was successfully performed in 26/100%/. The mean duration of this examination
was 20min [15-55]. It was easier to complete choledochoscopy in patients with uncomplicated cholelithiasis [16 patients],
compared to patients with acute cholecystitis [10 patients]. For the first 10 patients we combined intraoperative choledochoscopy
with cholangiography. After that because of the better visualization by scope we abandoned I0Cs. Extraction of common bile duct
stones was executed by laparoscopic approach except in 2 patients where extraction was successful by laparotomy. All laparoscopic
intervention was finished by placement of T- tube into the common bile duct. Postexploratory T-tube cholangiography was a routine

procedure on the 12" day after procedure for verification of clear CBD.

Conclusions: Routine laparoscopic intraoperative choledochoscopy appears to be very reliable method for the diagnosis and
extraction of retained bile duct stones. It is a safe, physiological, cost-effective, and efficient method.

The most common benign pathology of the bile ducts world-
wide is choledocholithiasis defined as the presence of stones in the
common bile duct (CBD). According to the different authors, CBD
stones are present in 10-25% of all patients undergoing cholecys-
tectomy for stones in the gallbladder and in about 10% of patients
who undergo cholecystectomy for symptomatic cholelithiasis (gall-
stones in the gallbladder). On the other hand, 95% of patients with
confirmed choledocholithiasis have stones in the gallbladder too.
CBD stones can remain silent for a long time, but they can also be
associated with recurrent upper abdominal pains, intermittent

jaundice, cholangitis, and recurrent pancreatitis. Patient with cho-
lecystolithiasis and bile duct stone has a risk/up to 35% of cases/
for a pancreatitis or cholangitis, if the CBD become obstructed. Nu-
merous treatment algorithms have been proposed for this disease,
however, up to 10% of these diagnostic and therapeutic procedures
may fail. A retained common bile duct stone after an operation for
biliary lithiasis continues to be a problem despite advances in sur-
gical technique. Conventional bile duct surgery for gallstones in the
case of jaundice is a common operation but there is a high risk of re-
sidual stones after treatment. Exploring the bile ducts by tradition-
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al operative technique without clear visibility of the obstruction
is the problem that should be overcome. The incidence of missed
common bile duct stones, when expressed as a percentage of all
conventional bile duct explorations is high. According to different
series it is between 14% and 30% [1-3].

Today there are clear indications for CBD exploration that could
be applied to routine cholangiography (I0Cs) or choledochoscopy.

i. Jaundice (now, in the past).

ii.  History of gallstone pancreatitis.

iii. ~Common bile duct larger than 5 to 7 mm in diameter.
iv.  Cystic duct larger than 3 mm in diameter.

v. 5 Unclear bile duct anatomy.

vi. Common bile duct stones visualized on preoperative ul-
trasound.

vii. Possible bile duct injury.
viii. Derangement of liver tests (AP, g GT, bilirubin).

Nowadays, for the diagnosis and treatment of CBD stones are
proposed several techniques.

Intraoperative Cholangiography (10Cs)

Intraoperative cholangiography involves the radiographic im-
aging of the biliary system during surgery. During the procedure,
a surgeon injects a contrast material through the cystic duct to vi-
sualize the intrahepatic and extrahepatic bile duct system. Fluoro-
scopic pictures are taken in real time as the contrast agent passes
through the biliary system, allowing a dynamic visualization of cys-
tic duct, common bile duct and duodenum [4].

The first report delineating the anatomy of the biliary tree was
published in 1918 by Reich using bismuth and petrolatum as a
contrast agent [5]. In 1930, Ginzburg and Benjamin used a lipiodol
solution to identify common bile duct stones [6]. Mirizzi in 1932
reported the first series of routine 10Cs using lipiodol [7]. Several
years later in 1939, Hicken et al. by using I0Cs demonstrated that
the incidence of retained bile duct stones is up to 12% after “blind
old school” bile duct exploration [8].

Introduction of C-arm mobile image intensifier in 1978, pro-
vide high-definition images with clear anatomy of the extrahepatic
bile ducts [9].

Benefits with the use of IOCs are well known:

i. Clear identification of the anatomy and any aberrant anat-
omy of the extrahepatic bile ducts

ii.  Identification of bile duct stones.
iii.  Identification of bile duct injury.

Although there are technological progress and clear benefits by
application of this technique in clinical practice it is not became a
routine procedure for discovering of bile duct obstruction. Possible
explanations for that are prolongation of operative time, obtaining
unclear images, technical difficulties during application of the pro-
cedure, radiation to the operating room personnel [10].
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ERCP

Today endoscopic retrograde cholangiopancreatography
(ERCP) is a gold standard for the transoral treatment of common
duct stones either alone or combined with cholecystectomy/as
two-stage procedure/. The principal drawbacks are: significant
failure rate, a morbidity rate of up to 15 per cent and mortality rate
of about 1 per cent, depending on the experience of endoscopist. In
addition this procedure does not deal with cholecystolithiasis at the
same time of the intervention.

ERCP has become the first-line modality for the diagnosis and
treatment of pancreatobiliary diseases (mainly biliary obstruction
and bile duct stones). Today ERCP can be performed before, during,
or after cholecystectomy, and may also be combined with either
sphincterotomy (transection) or sphincteroplasty (papillary dilata-
tion) for stone retrieval from the CBD or stent placement.

The indication for ERCP is a distal CBD obstruction with CBD
dilation, confirmed by MRCP.

The procedure is usually performed under conscious sedation.
Biliary decompression by ERCP, even essential in the management
of obstructive jaundice, may provoke also acute obstructive chol-
angitis (AOC), one of the procedure-related complications related
to the ERCP.

The incidence of post-ERCP cholangitis ranges from 0.4 to 10%,
carrying a mortality rate of 0.1%. If there is a failure of ERCP for
biliary stone removal the risk for postoperative AOC is multiplied.
However, endoscopic sphincterotomy for bile duct stones has a dis-
appointing 8-10% rate of long-term biliary complications, includ-
ing recurrent or residual ductal stones, cholangitis, stenosis of the
papilla, and biliary pancreatitis. Goodall and Macadam referred to a
28% rate of late symptoms related to low-grade cholangitis follow-
ing papillosphincterotomy.

Although ERCP has increasingly become a very popular proce-
dure, post-ERCP complication rates may reach 9.7%, with a mortal-
ity rate of 0.7%. The four most common complications are [11-19]:

1.  Post-ERCP pancreatitis.

2. Biliary or duodenal perforation.

3. Gastrointestinal bleeding.

4.  Acute cholangitis, cholecystitis, liver abscess.
Intraoperative Choledochoscopy

The introduction of choledoscope started back in 1887 when
Thornton described two successful cases in which common bile
duct stones were removed via a dilated cystic duct [20]. In 1890,
Courvoisier described an operation for retrieving a retained stone
[21].

In 1937 when Babcock and Hollenberg and Eikner, each work-
ing independently, used a cystoscope to remove gallstones through
a cholecystotomy [22,23]. The development of the first modern rig-
id choledochoscope should be accorded to Monroe Mclver in 1941
when he modified a 5mm in diameter cystoscope with a right angle
7 cm from the tip [24].
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Since that time, no significant work was published until Wil-
degans reported his experience with his new scope at the Surgical
Conference in Berlin in 1953 [25]. With the development of fiber-
optics, a first flexible scope with better manoeuvrability and flexi-
bility was introduced by Shore and Lippman in 1965 who reported
a series of 100 cases [26]. More recently, Hopkins of England, who
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developed a special rod lens system, which was integrated into the
rigid choledochoscope [27]. In the 1970s Olympus introduced the
new series of choledochoscopes with improved fibreoptics and ma-
noeuvrability. These flexible choledochoscopes were gradually im-
proved and modified by Ashby up to now [20] (Figure 1).

Figure 1: Choledochoscope -3 mm and 5 mm diameter with monitor.

According to different series exploration of common bile duct
(CBD) for stones is needed in 12 per cent of patients who under-
go cholecystectomy. If we apply the traditional “blind” operative
technique for bile duct examination without clear visibility of the
obstruction there is a high risk of retained bile duct stones after the
procedure. During the historical evolution of bile duct surgery for
stones there was always a need to find out a reliable visualization
technique for inspection of the common bile duct.

In the beginning the incidence of retained stones after ‘blind’
CBD exploration was approximately 10 per cent. Afterwards with
the application of rigid choledochoscope in clinical practice this
complication had been reduced to approximately 4 per cent. Now-
adays with the introduction of flexible choledochoscope in practice
that incidence could be lowered to about 2 per cent.

Patients and Methods
Patients

From 2021 to 2024 26 patients (mean age: 73,6 years) with
laparoscopic exploration of CBD were undertaken. All the patients
were selected for laparoscopic common duct exploration. Laparo-
scopic exploration of the CBD was indicated by the presence of a bile
duct stone on ultrasound or CT. For 10 patients ductal filling defect
was confirmed on I0Cs. Indications for exploration for all patients
was a image of dilated CBD, increased value of liver cholestatic en-
zymes/AP, g GT/ and bilirubin. All the operations were performed
by one surgeon. 18 patients had risk factors for choledocholithiasis
(history of jaundice, raised liver enzyme levels or biliopancreatitis).
At the time of admission 15 patients had clinical signs of acute cho-
lecystitis, acute biliopanceatitis. For these patients with acute signs
duration between admission and operation was about 5 days. Four
patients had a previous attempt for bile duct stone extraction.

Technique

In our serie for laparoscopic exploration of CBD we use two dif-
ferent size of choledochoscope 3mm and 5 mm/Shanghai SeeGen
Photoelectric Technology Co.Ltd.-Briview/. The choice depends
on the diameter of CBD. The 5mm choledochoscope has a working
channel for introduction of Dormia basket. For stone extraction we
can utilize also a Fogarty catheter or a larger Dormia basket placed
alongside the scope.

The choledochoscope was introduced through a standard cho-
ledochotomy incision about 5 mm long on the supraduodinal por-
tion of the common bile duct. If the cystic duct is at least 5 mm in
diameter we can use a 3mm choledochoscope for CBD access via
transcystic route. Our team applied this approach in 4 patients. The
scope for examination of the distal part of CBD, papilla of Vateri and
duodenum was passed into the peritoneal cavity through a 5 mm
trocar at the right hypochondriac region near the hypohondrium.
For examination of proximal CBD, left and right hepatic duct we use
different 5 mm port at the level of umbilicus. After the introduction
in the abdominal cavity the shaft of the scope is manipulated by the
surgeon with the help of two atraumatic forceps. We can use also
the tip of the cannula to control the scope. At the same time the
assisstants should help this CBD navigation by traction of the stay
sutures placed on both sides of the choledochotomy incision. With-
out active support of the assistant the scope manipulation could be
very difficult or impossible. For the first 10 patients before intraop-
erative choledochoscopy we confirmed retained bile duct stones by
5Fr cholangiographic catheter placed through incision of the cys-
tic duct. The gallbladder was left in situ for the procedure and was
used to maintain tension on the cystic duct helping the introduction
of the catheter. At the end of the procedure we place 8 Fr T-tube into
the CBD for 45 days. The incision of choledochotomy was closed
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using interrupted 4/0 polyglactin sutures and the absence of leak-  not use primary close of CBD after its exploration and manipulation
age is verified by injection of 20ml saline through the T tube. We do  (Figures 2-10).

Figure 2: Choledochotomy.

Figure 3: Stone in the CBD seen by choledochoscopy.

Figure 4: Extraction of stone by Fogarty catheter.
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Figure 6: Extraction of plastic biliary stent with stone in the CBD.
Figure 7: Inspection of duodenum by choledochoscopy.
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Figure 8: Inspection of papilla of Vateri by choledochoscopy.

Figure 9: Inspection of right and left hepatic duct by choledochoscopy.

Figure 10: Laparoscopic T-tube placement into the CBD.
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We always place a large subhepatic drainage tube for 5 days af-
ter the procedure.

For all operated patients no residual stone in the CBD was con-
firmed by cholangiography through a placed T- tube on the 12th
postoperative day.

Results

Laparoscopic exploration of the CBD was undertaken for 26
patients/100%/. Ten patients had common duct filling defects on
cholangiography before exploration. The CBD was dilated between
10-35mm measured on the CT scan. 18 patients had multiple stones
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in the CBD and 8 patients had single stone. There was a failure of
the laparoscopic stone extraction for 2 patients with subsequent
successful effect by open approach. The reason for that was a diffi-
cult manipulation of the scope.

The mean duration of the laparoscopic BD examination was
20min (15-55). Laparoscopic cholecystectomy was combined with
laparoscopic BD exploration and stone extraction in 21 patients. No
complications after the procedure and residual CBD lithiasis con-
firmed on the 12" and 30 day by T-tube cholangiography (Tables
1,2).
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Table 2: Table1.Patients with CBD stones before and after laparoscopic CBD exploration with scope.
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Discussion

According to different series exploration of common bile duct
(CBD) for stones is needed in 12 per cent of patients who undergo
cholecystectomy. If we apply the traditional “old school blind” oper-
ative technique for bile duct examination without clear visibility of
the obstruction there is a high risk of retained bile duct stones after
the procedure. During the historical evolution of bile duct surgery
for stones there was always a need to find out a reliable visualiza-
tion technique for inspection of the common bile duct.

In the beginning the incidence of retained stones after ‘blind’
CBD exploration was approximately 10 per cent. Afterwards with
the application of rigid choledochoscope in clinical practice this
complication had been reduced to approximately 4 per cent. Now-
adays with the introduction of flexible choledochoscope in practice
that incidence could be lowered to about 2 per cent depending on
the surgeon’s experience.

The technique of laparoscopic cholecystectomy is now a gold
standard established for the treatment of cholecystolithiasis. This
laparoscopic advancement has brought with it a new perspective
on the management of common bile duct (CBD) stones at the same
time with cholecystectomy [28-30].

Today different teams use different types of choledochoscope
according to the patient’s access and their preference. The endos-
copists utilise peroral access, for the interventional radiologist this
approach can be percutaneous transhepatic route or percutaneous
transenteric via access loop. Each route has advantages and lim-
itations but peroral and percutaneous transhepatic access are the
most widely discussed in the literature [29].

Our experience is centred on the laparoscopic surgical access
which can be intraoperative transcystic, or intraoperative transcho-
ledochal access.

Why we propose this access for the treatment of CBD? The an-
swer is simple, because it proposes a treatment at the same time
with cholecystectomy/one-stage intervention/, there is an accept-
able risk compared with the other techniques. This laparoscopic
approach is miniinvasive and at the same time it is more physiolog-
ical than other treatment modalities (e.g.no sphincterotomy).

In this serie of 26 patients there was 100 % retrieval of BD
stones. Laparoscopic exploration was successful in all 26 patients
and extraction in 24 patients.

Conclusion

The overall success rate of laparoscopic exploration for this se-
rie is 100% and extraction is successful except in two patients. Ab-
sence of postinterventional complications and mortality supports
this laparoscopic approach as safe, physiological, cost-effective, and
efficient method.
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