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Abstract 

Background  Laparoscopic cholecystectomy (LC) remains as the gold standard of surgical treatment for gallstone 
disease. Biliary duct injury (BDI) is an infrequent but serious complication of LC. Strasberg’s critical view is a useful 
strategy to minimize the risk of a BDI. However, BDIs could still happen. Variations of the right posterior hepatic duct 
(RPHD) are common. The surgical treatment of RPHD injury is challenging and literature on this matter is scarce.

Case summary  Aberrant drainage of the right posterior hepatic duct (RPHD) into the gallbladder neck was unex-
pectedly identified in a 43-year-old man during laparoscopic cholecystectomy. Intraoperative consultation with a spe-
cialized Hepatobiliary surgeon was accomplished and a laparoscopic anastomosis between the RPHD and the jeju-
num with a Roux-en-Y reconstruction was carried out. The operation was uneventful with no long-term complication 
reported over a 12-month follow-up period.

Conclusion  Aberrant implantation of the RPHD into the gallbladder neck must be borne in mind despite its low 
incidence. Previous studies reporting the management of this injury are scarce. In our case, a laparoscopic Roux-en-Y 
hepaticojejunostomy with the RPHD by an experienced HPB surgeon was a successful strategy to solve this difficult 
case.

Keywords  Laparoscopic cholecystectomy (LC), Bile duct injury (BDI), Variants of the bile ducts, Laparoscopic Roux-
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Background
Laparoscopic cholecystectomy (LC) is one of the most 
common abdominal surgical procedures performed 
worldwide and remains the gold standard for the surgical 
treatment of gallstone disease. Biliary duct injury (BDI) is 

an infrequent but serious complication of LC. Strasberg’s 
critical view is a proposed strategy to identify the cystic 
duct and artery in order to minimize the risk of a BDI 
[1]. However, variations in the biliary tree anatomy can 
be found in up to 47% of cases [2, 3]. Aberrant drainage 
of the right posterior hepatic duct (RPHD) on the cystic 
duct or gallbladder neck accounts for 5.8% of these vari-
ants [3] (Fig. 1). Management of an RPHD injury is chal-
lenging and literature on this matter is scarce. We report 
the case of an aberrant RPHD duct drainage into the 
neck of the gallbladder which was injured during LC, and 
its subsequent treatment.
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Case presentation
An otherwise healthy 43-year-old male presented a 
1-week history of upper abdominal pain and jaundice. 
Abdominal ultrasound scan was performed and revealed 
a wall thickening and multiple gallbladder stones, with-
out any signs of biliary tract obstruction. Blood tests 
showed direct hyperbilirubinemia and leukocytosis. A 
magnetic resonance cholangiopancreatography (MRCP) 
was performed, showing no biliary tract obstruction or 
anatomic variations of the biliary tree (Fig. 2).

A laparoscopic cholecystectomy was planned. After 
the Calot triangle dissection, the surgeon interpreted 
that Strasberg’s critical view of safety had been achieved. 
The cystic duct was clipped on its junction with the gall-
bladder neck. Then, a small incision was made below 
this point. A cholangiography catheter was inserted 
into the cystic duct and an IOC was performed. Even 
though there was no evidence of common bile duct fill-
ing defects, the surgical team was not able to identify the 
RPHD (Fig.  3). Despite this, the surgeon proceeded to 
transect the cystic duct with scissors (non-thermic), and 
another 5-mm tubular structure was found parallel to the 
cystic duct (Fig. 4). A new IOC was performed through 
this structure, revealing that this was in fact the RPHD 
(Fig.  5). Intraoperative consultation with a specialized 

Hepatobiliary surgeon was conducted and a laparoscopic 
Roux-en-Y hepaticojejunostomy with the RPHD was car-
ried out. Firstly, the jejunal limb was prepared by tran-
secting the jejunum around 60 cm distal from the Treitz 
ligament and then was exteriorized through the umbilical 
port to perform the jejunal anastomosis externally. After 
that, a single-layer end-to-side running suture between 
the RPHD and the jejunal limb was performed with 

Fig. 1  Aberrant drainage of the right posterior hepatic duct (RPHD) on the gallbladder neck next to the cystic duct (CD). RAHD, right anterior 
hepatic duct; LHD, left hepatic duct

Fig. 2  Preoperative MRCP. The confluence of the left and right 
hepatic ducts (arrow) and the common bile duct (star) are shown
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polypropylene 4/0. A suction drain was placed beneath 
the liver. The patient had an uneventful recovery and was 
discharged on postoperative day 4. Surgical drain was 
removed on postoperative day 6. After 12 months of fol-
low-up, the patient remains asymptomatic and a MRPC 
performed did not reveal late anastomotic stricture.

Discussion
BDI incidence has risen 0.4% to 0.7% with LC compared 
to a 0.1% to 0.2% with open cholecystectomy [4]. Ana-
tomic variations of the biliary tree, such as an aberrant 
implantation of the RPHD, increase the risk of bile duct 
injury as well [5].

Preoperative magnetic resonance cholangiopancrea-
tography (MRCP) imaging is a non-invasive technique 
that can be useful to detect anatomical variations of the 
biliary tract. A review has suggested that MRCP should 
be used to study the biliary anatomy preoperatively [6].

Another helpful imaging modality to study the biliary 
tree anatomy is intraoperative cholangiography (IOC), 
but its use for preventing BDI still remains controver-
sial [7]. A review has shown no difference in the inci-
dence of BDI whether IOC is used or not [8]. Conversely, 
other studies have reported a lower BDI rate in routine 
IOC (< 0.3%) compared to selective or no IOC (0.5%) [9]. 
Although a systematic review has detected no protective 
effect against BDI in either selective IOC or routine IOC 
groups, the latter diagnosed 79% of injuries in the oper-
ating room [10]. The reason for RPHD absence was that 
the cholangiography catheter had been inserted distal to 
the aberrant implantation of the RPHD in the gallbladder 

Fig. 3  Intraoperative cholangiography (IOC) performed 
before the section of the cystic duct exhibit right and left hepatic 
duct

Fig. 4  Macroscopic examination of resected gallbladder revealed 
a tubular structure (arrow heads) to be divided parallel to the cystic 
duct (arrow)

Fig. 5  Intraoperative cholangiography (IOC) performed 
through the tubular structure inserting directly into the confluence 
of the cystic duct (star) and the gallbladder neck
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neck. As a result, the contrast liquid did not show the 
RPHD. After that, the big mistake was the underestima-
tion of the presence of the RPHD by the surgeon, who 
then transected both the cystic and RPHD. After that, the 
IOC performed through the divided tubular structure to 
identify the injured RPHD.

Previous studies support the idea that intraoperative 
diagnosis of biliary tract injury and its repair are crucial 
for an optimal postoperative outcome [11]. Moreover, the 
outcome is considered significantly better if the repair is 
performed by an experienced surgeon [4, 12]. In a review 
of 88 patients [13] with BDI following laparoscopic sur-
gery, only 17% of repairs performed by a non-tertiary 
level hepatobiliary surgeon were successful compared 
with 94% of those performed by a specialist, and the 
hospital stay was three times longer when managed by 
a non-specialist surgeon (78 days versus 222 days). Our 
case took place in a high-volume center, allowing us to 
consult, on-table, a specialized HPB surgeon.

The optimal surgical procedure for repairing any BDI 
should be determined by clinicians based on analysis of 
BDI type, biliary obstruction duration, previous biliary 
repair surgery history, degree of liver damage, and the 
patient’s general condition [14]. However, the best surgi-
cal treatment for RPHD injury remains controversial as 
only a few case reports have been published in the lit-
erature so far. Multiple therapeutic strategies have been 
reported [12, 15, 16] but there is no clear consensus or 
algorithm for an optimal surgical management. There is 
one study that reports a resection of segments 6 and 7 of 
the liver, considering that it may be the optimal approach 
when the RPHD injury is too small or cannot be located 
[13]. In addition, a retrospective analysis describes an 
initial percutaneous management with placement of a 
transhepatic stent followed by a Roux-en-Y hepaticojeju-
nostomy to the isolated biliary segment [5]. For thermal 
biliary injury management, the literature describes that 
the affected segment must be resected back to healthy 
viable tissue due to damage to microcirculation. Further-
more, a Roux-en-Y Bilioenteric anastomosis should be 
performed [17]. The HPB surgeon in our team decided to 
reconstruct the injured RPHD with a Roux-en-Y hepati-
cojejunostomy based on 3 reasons: acceptable diameter 
of the RPHD (5  mm), non-thermic biliary injury, and 
experience in laparoscopic bile reconstruction.

Conclusion
Aberrant implantation of the RPHD must be taken into con-
sideration during a laparoscopic cholecystectomy despite its 
low incidence. Laparoscopic Roux-en-Y hepaticojejunos-
tomy with the RPHD could be a good option when local 
conditions are favorable and an experienced laparoscopic 
HPB surgeon is present in the operating room.
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