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Abstract
Anastomotic stricture formation at the biliary-enteric anastomotic site is the most common complication of Roux-en-Y 
hepaticojejunostomy performed for post-cholecystectomy bile duct injuries. Percutaneous trans-hepatic biliary drainage 
followed by balloon dilatation is an available minimally invasive option to manage this complication. This will require 
multiple sittings along with the requirement of extracorporeal shockwave lithotripsy to break the calculi before extracting 
them through the matured percutaneous tract. This leads to multiple hospital visits with prolonged treatment course. To 
provide a one stop solution, we adopted a simplified minimally invasive technique of combining laparoscopic and endoscopic 
approach to dilate the hepaticojejunostomy stricture as well as to extract the stones in the same sitting. A young female 
presented with cholangitis and hepatolithiasis following a hepaticojejunostomy done for bile duct injury 3 years back. In 
view of hepatolithiasis proximal to anastomotic stricture, a new technique of Laparo-endoscopy was performed to dilate the 
hepaticojejunostomy stricture and extract the calculi in the same sitting. This was preferred over percutaneous trans-hepatic 
biliary drainage which would have required multiple sessions. The patient has been followed up over a period of 4 years. All 
her parameters have remained within normal limits during the follow-up period. The Laparo-endoscopic approach is safe, 
feasible, and can provide a one stop solution in selected cases of biliary-enteric anastomotic stricture.
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Introduction

Laparoscopic cholecystectomy (LC) is one of the most com-
monly performed elective surgical procedures in the world 
for symptomatic and asymptomatic cholelithiasis [1]. The 
reported incidence of bile duct injuries (BDI) with open 
cholecystectomy is 0.1 to 0.2% which further increases to 
0.4 to 0.6% with the laparoscopic approach [2–4]. When 
BDI is recognised at the time of initial surgery, the deci-
sion of whether or not to attempt repair, be it primary repair 
or bilio-enteric depends primarily on the experience of 
the surgeon. Roux-en-Y hepaticojejunostomy (RYHJ) is a 

technically challenging procedure in a non-dilated biliary 
system. RYHJ is the standard treatment for most post chol-
ecystectomy BDI with long-term clinical success rates.

Stricture formation at the biliary-enteric anastomosis 
(BEA) site is the most common complication following 
RYHJ. This is due to fibrotic healing which can occur in 
7–23% cases [5, 6]. Though the proportion of patients who 
suffer from anastomotic stricture is small, the morbidity 
remains substantial because of repeated episodes of chol-
angitis. The available therapeutic options for the manage-
ment of BEA stricture include redo surgical reconstruction, 
percutaneous trans-hepatic biliary drainage (PTBD) fol-
lowed by balloon dilatation, per oral short double-balloon 
enteroscopy, percutaneous trans jejunal biliary intervention, 
laparoscopic-assisted trans jejunal endoscopic management 
(LATEM) [7–10]. Redo surgical reconstruction, however, 
is invasive and technically challenging and causes signifi-
cant morbidity for these patients. There are very few cases 
reported worldwide with direct access to the hepaticojeju-
nostomy (HJ) site in managing anastomotic stricture and 
stones [7].
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In this case report, we present the technique of combining 
laparoscopic and endoscopic approaches to provide a one 
stop solution for a biliary cripple.

Methods

A young female presented with cholangitis and hepatolithi-
asis following RYHJ done for BDI 3 years back. She had 
history of Strasberg Type E2 biliary injury [11] along with 
colonic injury at primary admission following LC done else-
where. The colonic injury was due to bedside drain insertion 
which was performed with an attempt to drain sub hepatic 
collection detected on ultrasound scan. This was confirmed 
by computerised tomography (CT) scan which showed drain 
in the transverse colon. She had undergone transverse colos-
tomy and no attempt was made to repair the BDI. Colostomy 
closure was performed after three months. Definitive repair 
of biliary stricture was planned at a later date in view of 
undilated biliary system. After 6 months, she underwent 
RYHJ by Hepp-Couinad technique for Type 2 benign biliary 
stricture [11]. During the 3rd year after RYHJ she presented 
with pain abdomen, jaundice and fever. Magnetic resonance 
cholangio-pancreaticography (MRCP) showed cluster of cal-
culi filling the dilated common hepatic duct extending into 
right, left and right posterior sectoral duct with stricture at 
the BEA site (Fig. 1b, c).

In view of hepatolithiasis proximal to anastomotic stric-
ture, the challenge was to dilate the BEA stricture and to 
extract the stones which were in both the ductal systems 
including the sectoral ducts. PTBD would have required 
multiple sessions along with the requirement of extra cor-
poreal shockwave lithotripsy (ESWL) to break the calculi 
before extracting them through the matured percutane-
ous tract. It would also necessitize the need for a separate 

PTBD to enter the two ductal systems. PTBD would not 
have been successful in complete dilatation of the BEA 
stricture in a single sitting. This would have led to multiple 
hospital visits with prolonged treatment course. In view of 
overcoming these difficulties and to offer one stop solution 
for this patient, we thought of new technique of combining 
laparoscopy and endoscopy.

A 5-mm camera port was introduced in palmer’s point 
after achieving pneumoperitoneum by closed technique. 
Two 5 mm ports were placed in the epigastrium and left 
lumbar region. Adhesiolysis was performed with cold scis-
sors. Transmesocolic roux limb of jejunum was identified. 
A 12-mm port was placed in the right lumbar region. Two 
stay sutures were taken on the roux limb (Fig. 2a) and 
enterotomy was performed between the stay sutures using 
harmonic shears. The 12-mm port was passed through the 
enterotomy (Fig. 2b). Side viewing endoscope was intro-
duced through the 12-mm port into the roux limb and the 
stay sutures were hitched to the abdominal wall around 
the 12-mm port. The endoscope was manoeuvered into the 
roux limb under fluoroscopic guidance (Fig. 2c, d). The HJ 
stricture was identified (Fig. 3a).

A guide wire was passed and the stricture was dilated 
using controlled radial expansion balloon (Fig. 3b, c). 
Under fluoroscopic guidance, right and left ductal systems 
including the sectoral ducts were entered and the stones 
with sludge were extracted by balloon sweep. Graded 
dilatation up to 10 mm was achieved at the same sitting 
(Fig. 3d). The clearance was confirmed by fluoroscopy. 
The schematic illustration of the procedure performed is 
shown in Fig. 4.

A good bile flow across the BEA site was observed 
at the end of the procedure. The enterotomy was closed 
intracorporeally in single layer. No intra-abdominal drain 
was placed.

Fig. 1   a Scars of previous surgeries. b MRCP showing stones in dilated CHD. c MRCP showing dilated IHBR
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Results

Patient was started with oral feeds on 2nd post-operative 
day (POD) and was discharged on POD3. She has been 
followed up till date over a period 4 years from the date 
of procedure. She is being assessed clinically, biochemi-
cally, and radiologically at an interval of 6 months. All her 
parameters have remained within normal limits during the 
follow-up period.

Discussion

RYHJ is the standard treatment for most post cholecystec-
tomy BDI with long-term clinical success rates reaching 
90% [12]. Some patients who undergo RYHJ for BDI will 
experience incapacitating biliary symptoms such as jaundice 
or recurrent cholangitis. Between 80 and 90% of patients 
with failure of the biliary repair develop symptoms within 
5–7 years [5]. In certain cases, the situation can be further 

Fig. 2   a Stay sutures over Roux 
limb (white arrow). b 12 mm 
trocar passed through the enter-
otomy. c Endoscope passed into 
the 12-mm port (white arrow). 
d Endoscope passed into the 
Roux limb

Fig. 3   a Hepaticojejunostomy 
stricture visualised through 
endoscope. b Cannulation of HJ 
stricture. c Graded dilatation of 
stricture with Controlled radial 
expansion balloon. d Extrac-
tion of stones and sludge along 
with dilatation of stricture up to 
10 mm
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complicated by intra-hepatic calculi, intra-hepatic strictures, 
and progression to biliary cirrhosis. Management of such 
complicated cases requires a multidisciplinary approach 
with a combination of surgical, radiological and endoscopic 
techniques. The options that are available for the manage-
ment of BEA stricture include a redo surgical reconstruction, 
PTBD followed by balloon dilatation, per oral short dou-
ble-balloon enteroscopy, percutaneous trans jejunal biliary 
intervention, laparoscopic-assisted trans jejunal endoscopic 
management (LATEM).

In 2020, Elbert et al. [10] published a case report of 
LATEM performed for a HJ stricture and stone. The RYHJ 
was performed following choledochal cyst excision. In this 
case, the enterotomy of the roux limb of jejunum was per-
formed extra corporeally and side viewing endoscope was 
introduced through the enterotomy to manage the stricture 
and stone under fluoroscopic guidance. In our case, two 
stay sutures were taken on the roux limb of jejunum and the 
enterotomy was performed intracorporeally. The 12-mm port 
was itself introduced through the enterotomy and the stay 
sutures were hitched to the abdominal wall. This prevented 
the peritoneal contamination with the intestinal contents. 
The side-viewing endoscope was then introduced through 
the 12-mm port into the roux limb (Fig. 4). In this case, the 
entire procedure was accomplished by total laparoscopic and 
endoscopic approach.

The altered anatomy of RYHJ may make the traditional 
endoscopic manoeuvre extremely difficult with standard 
equipment. The main challenges encountered are the intu-
bation of the Jejuno-jejunal (JJ) anastomosis, the length of 
the afferent limb to the JJ anastomosis, the cannulation of the 
HJ anastomotic site and the lack of customised endoscopes 
and accessories [13]. The newer endoscopic approaches such 
as single or double-balloon enteroscopy are considered as 

alternative approaches in patients with modified gastrointes-
tinal anatomy [7]. PTBD is another well-described alterna-
tive in such cases. Although PTBD is effective in precisely 
localising the affected bile duct and allows repeated inter-
ventions through the percutaneous tract, preparation for a 
safe and effective PTBD may require days or even weeks. In 
addition, access to multiple bile ducts cannot be achieved in 
a single puncture. Percutaneous trans jejunal biliary inter-
vention has also shown promising results, but is a relatively 
unfamiliar technique and has yet to be integrated into daily 
practise [9].

With our technique of combining laparoscopy and enter-
oscopy, there were all the advantages of minimally invasive 
approach such as lower rates of wound complications, less 
post-operative pain and early return to normal activity. After 
extensive literature search, which to the best of our knowl-
edge, of the eleven published cases so far, eight performed 
the intervention through the native papilla, whereas three [7, 
10, 14] and the present case performed direct cannulation 
of the HJ site, as in these patients the hepatic duct could not 
be reached through the native papilla due to the nature of 
previous surgery.

Conclusions

This minimally invasive technique of combining laparos-
copy and endoscopy can benefit a biliary cripple as a one 
stop solution for hepaticojejunostomy stricture and associ-
ated with hepatolithiasis involving both the ductal systems 
and sectoral ducts. The difficulties and drawbacks of per-
cutaneous trans-hepatic biliary drainage can be avoided. 
The procedure is safe and is reproducible, although further 

Fig. 4   Schematic illustration. a Enterotomy with stay sutures on 
either side. b 12-mm port through the enterotomy. c Stay sutures 
hitched to abdominal wall. d Endoscope passed through the 12-mm 

port towards the roux limb (JJ: Jejuno-jejunostomy, CC: Common 
channel, RL: Roux limb, ES: Side viewing endoscope, HJ: Hepatico-
jejunostomy site)
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studies with a higher number of cases are needed to be able 
to assess the long-term success rate and morbidity.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s12262-​023-​03875-0.
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