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Abstract

Introduction: We present a case of intra-
operative bile duct injury during laparoscopic 
cholecystectomy. Commonly, this complication 
would require conversion to an open procedure 
for repair or biliary-enteric reconstruction. We 
also review the definitions and implications of 
extra-hepatic bile duct anomalies. Case Report: 
A 30-year-old female undergoing laparoscopic 
cholecystectomy sustained an intraoperative bile 
duct injury, suspicious for the right posterior 
sectoral duct. However, with the employment of 
operative cholangiography via the injured duct, it 
was then able to be identified as accessory, rather 
than aberrant. The duct could then be ligated and 
divided, and the procedure could be completed 
laparoscopically without complication. 
Conclusion: This case serves as an example of the 
utility of operative cholangiography, especially 
when encountering unexpected extrahepatic 
biliary anatomy. Operative cholangiography 
allowed safe division of an anomalous 
hepatic duct and completion of the procedure 
laparoscopically.
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iNTRODUCTION

Extrahepatic bile duct injury during laparoscopic 
cholecystectomy is a challenging problem and often 
requires open conversion with either direct repair or 
biliary-enteric reconstruction. Anomalous extrahepatic 
biliary anatomy (along with acute inflammation and 
contracted gallbladders) is a recognized risk factor for 
bile duct injury during cholecystectomy [1]. The incidence 
of anatomical anomalies in the extrahepatic biliary 
tree is reported between 1.7–28% [2]. Many different 
anomalous variants are known. Particularly at risk 
during laparoscopic cholecystectomy, the right posterior 
sectoral duct can have anomalous insertion into either 
the common hepatic duct or the cystic duct in 2–5% of 
cases [3].

CASE REPORT

A 30-year-old female presented to the emergency 
department with one day of severe right upper quadrant 
pain radiating to the back with associated vomiting. She 
had suffered four similar episodes over the preceding 
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few months and biliary colic was suspected. A biliary 
ultrasound (arranged by her family doctor nine days prior 
to presentation) demonstrated multiple mobile calculi 
in a non-inflamed gallbladder. Laboratory examination 
upon presentation revealed positive Murphy’s sign with 
a raised white cell count (12.7x109/L). A diagnosis of 
calculous cholecystitis was made.

The following day she proceeded to laparoscopic 
cholecystectomy. Operative findings were a thin-walled, 
distended gallbladder. Intraoperative cholangiography 
revealed two filling defects in the distal common bile duct 
consistent with calculi. In preparation for transcystic 
choledochoscopy to remove the calculi, distal dissection 
of the cystic duct was performed. At this point, a tubular 
structure arising from the hilum, joining the cystic duct, 
was identified leaking bile in the region of dissection, 
concerning for injury to the right posterior sectoral 
hepatic duct (Figure 1), likely caused by diathermy injury.

Repeat operative cholangiography was performed, 
this time via the injured duct. This revealed contrast 
opacification of the complete intrahepatic biliary tree via 
an accessory hepatic duct that appeared to drain into the 
right posterior sectoral duct (Figure 2). The right posterior 
sectoral duct also drained into the common hepatic duct 
via the usual channels (Figure 3). Having confirmed the 
adequacy of drainage of the affected segment of liver, the 
injured duct could be safely clipped and divided.

Subsequent attempt at choledochoscopy was 
unsuccessful and transcystic exploration was aborted. 
Final operative cholangiogram via the cystic duct showed 
triple-duct confluence but otherwise normal intrahepatic 
anatomy and the aberrant duct was clipped with no leak. 
A drain was left in the gallbladder fossa. Postoperative 
Computed tomograhpy cholangiography showed no 
leak from the clipped accessory duct (Figure 4) and no 
common duct calculi. Her recovery was unremarkable 
and was discharged on postoperative day-2 with normal 
liver function.

DISCUSSION

Accessory hepatic ducts are anomalous ducts that 
drain individual segments of liver [4]. They usually drain 
from the right hepatic lobe to the biliary tree anywhere 
from the hepatic hilum to the cystic duct [5] and occur 
in between 1–31% of patients [6]. Depending on the 
additional drainage of the involved segment of liver, these 
ducts may be truly ‘accessory’ or ‘aberrant’. If the duct is 
the sole drainage to that segment, the duct is ‘aberrant’. 
If, however, that segment has drainage via the right 
hepatic duct in addition to the accessory duct, the duct 
is ‘accessory’ [7]. We have described a case of accessory 
hepatic duct injury encountered during laparoscopic 
cholecystectomy and the use of operative cholangiography 
in defining and managing the anomalous anatomy.

Identification and anatomical delineation of injured 
hepatic ducts is essential in determining appropriate 

Figure 1: Operative photo showing cystic duct (black arrow) and 
a hole in the aberrant duct (blue arrow).

Figure 2: Operative cholangiogram via injured duct (note 
limited opacification of common bile duct due to compression 
from cholangiogram catheter and low pressure generated via 
accessory duct).

Figure 3: Schematic diagram showing site of accessory duct 
(red).
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operative management. Aberrant ducts, if divided, 
need to be repaired directly or with a biliary-enteric 
reconstruction to prevent obstruction-related atrophy, as 
the drained liver segment has no alternate outflow. This is 
especially important if the injured duct is major, like the 
right posterior sectoral duct. Accessory ducts, however, 
may be divided and ligated, as the affected liver segment 
will continue to drain via its other duct.

A thorough knowledge of the anatomy of the 
extrahepatic biliary tree and its variations is essential 
in interpreting cholangiography. Failure to recognize 
aberrant ducts can lead to either injury, ligation or post-
operative bile leak. Postoperative computed tomography 
cholangiography or ERCP may be useful for diagnosis 
and treatment in these scenarios. However, ERCP 
and insertion of biliary stents is often not effective in 
controlling bile leak from injured aberrant ducts.

Our case highlights the importance and utility 
of operative cholangiography in this setting. If the 
aberrancy is recognized, cholangiography via the injured 
duct can assess the size and alternate drainage (if any) 
of the affected segment of liver and direct appropriate 
treatment. In our case, identification of the injured 
duct as accessory, and confirming the other ducts intact 
(particularly the right posterior sectoral duct), allowed 
confident ligation laparoscopically and completion of the 
cholecystectomy.

CONCLUSION

We have described a case involving the challenging 
complication of bile duct injury during laparoscopic 
cholecystectomy. This was successfully managed with 
the use of operative cholangiography through the injured 
duct, identifying the duct as accessory and allowing 
safe division of the duct laparoscopically. Operative 

cholangiography should be used in all cases where ductal 
anatomy requires delineation to proceed safely. As it can 
be readily performed laparoscopically, it can allow safe 
completion of more complicated cases of aberrant or 
accessory extrahepatic biliary anatomy laparoscopically 
without the need for open conversion.
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