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Abstract

Background: The cholecystohepatic duct is a rare form of an aberrant hepatic duct that connects to the
gallbladder. Although cholecystohepatic duct is reported to be a very rare anomaly, injury of cholecystohepatic
duct during cholecystectomy may result in serious complications. Herein, we present a case of cholecystohepatic
duct in the ventral branch of the right posterior inferior segmental bile duct detected during laparoscopic
cholecystectomy.

Case presentation: A 77-year-old woman with cholecystolithiasis had been referred to our hospital for surgery.
Drip infusion cholecystocholangiography-computed tomography revealed a bile duct branch without
communication between the intra- and extrabiliary systems, although the existence of this aberrant hepatic duct
was not suspected preoperatively. A 4-port laparoscopic cholecystectomy was performed. After critical view of
safety was confirmed, the cystic artery and duct were divided after double clipping. During antegrade mobilization
of the gallbladder from the gallbladder bed, a thin, white cord-like material connecting the gallbladder neck and
bed was detected. After clipping and dividing it, a cholecystohepatic duct injury was recognized through
rechecking the results of the preoperative examinations. Biliary reconstruction was considered unnecessary because
of the lesion’s small drainage area. The postoperative course was uneventful, and an enhanced computed
tomography performed 6 months after the surgery revealed a dilation in the ventral branch of the right posterior
inferior segmental bile duct. The patient’s liver function remained normal, and she had no symptoms of cholangitis
42 months after the surgery.

Conclusions: Although cholecystohepatic duct is a rare anomaly compared to other aberrant hepatic ducts,
surgeons performing cholecystectomy should always keep its existence in mind to avoid serious postoperative
complications. Ideally, preoperative detection of cholecystohepatic duct is preferable, but even if it is detected
during surgery, the appropriate management according to the drainage area is also important.
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Background
Aberrant hepatic ducts are defined as bile duct branches
that assume the biliary drainage of a sector, segment, or
limited area of the liver, connecting directly to the extra-
hepatic bile duct, cystic duct, or gallbladder. Cholecysto-
hepatic duct (CHD) is a specific form of the aberrant

hepatic duct connecting to the gallbladder [1]. Although
CHD is reported to be a very rare anomaly, with a fre-
quency of 0.7–1.2% [2, 3], injury to CHD during chole-
cystectomy may result in various complications such as
bile leakage, cholangitis and liver abscess. Here, we
present the case of a patient with CHD in the ventral
branch of the right posterior inferior segmental bile duct
(B6), detected and injured during laparoscopic cholecyst-
ectomy. The present case report demonstrates one of
the feasible management of a small CHD injury.
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Case presentation
A 77-year-old female patient had been followed up at a
nearby hospital for asymptomatic cholecystolithiasis for
the past 10 years. She was referred to our hospital for
surgery after an abdominal ultrasound revealed an in-
crease in the number of gallstones. There seemed to be
no operative indication for asymptomatic cholecysto-
lithiasis, but she requested cholecystectomy. Although
laboratory data showed no abnormalities, the CT scan
revealed multiple calcified stones in the gallbladder,
measuring about 4 mm in maximum diameter (Fig. 1a).
Drip infusion cholecystocholangiography-computed
tomography (DIC-CT) revealed that the cystic duct was
connected to the upper third of the extrahepatic bile
duct. In the cranial side of the gallbladder, the bile duct
branch presented no communication between the intra-
and extrabiliary systems (Fig. 1b). However, the exist-
ence of this aberrant hepatic duct was not suspected
preoperatively. Thus, further biliary examination such
as magnetic resonance cholangiopancreatography
(MRCP) and endoscopic ultrasonography (EUS) had
not been performed.
A 4-port laparoscopic cholecystectomy was performed.

Laparoscopy revealed that the gallbladder had no inflam-
matory changes. After a critical view of safety was con-
firmed, the cystic artery and duct were divided after
double clipping. During antegrade mobilization of the
gallbladder from the gallbladder bed, a thin, white cord-
like material connecting the gallbladder neck and bed
was detected. Assuming that this cord consisted of a cys-
tic vein, we divided it after clipping. However, yellowish
bile on the cut end of the cord (Fig. 2a) indicated a bile
duct injury. Although we had considered performing in-
traoperative cholangiography, it could not be completed
due to technical difficulty. On rechecking the DIC-CT in
detail, we concluded that the cut bile duct was the aber-
rant ventral branch of B6, which was connected to the
gallbladder neck. The drainage area of this aberrant

hepatic duct was small because the dorsal and lateral
branches of B6 had no anomalies. Therefore, we had fin-
ished the surgery without biliary reconstruction.
The cut end of the CHD was observed in the gallblad-

der bed of the resected gallbladder (Fig. 2b). Preliminary
pathological report indicated that the CHD had a normal
bile duct structure. The patient was discharged 5 days
after the surgery without any complications.
The DIC-CT performed on postoperative day 11 re-

vealed the clip on the CHD just below the cystic duct
clips (Fig. 3b). An enhanced CT scan performed after 6
months post-surgery revealed the ventral branch dilation
in B6 (Fig. 3a). The patient’s liver function remained
normal and she had no symptoms of cholangitis 42
months after the surgery.

Discussion
CHD was first reported by Neuhof et al. [1] in 1945 as
an anomaly that caused the hepatic ducts to drain a cer-
tain area of the liver into the gallbladder. Some authors
use the term of “Cystohepatic duct” for this anomaly [4],
but the cystohepatic duct is defined as those draining
variable portion of the right lobe into the cystic duct [5].
Thus, CHD is considered as optimal terminology for this
case. CHD is thought to arise as a result of abnormal bil-
iary tract embryology, and its incidence is much lower
than that of other aberrant hepatic ducts. A large case
series based on operative and cholangiographic findings
demonstrated an overall incidence of CHD as 0.07%
(only 1 case in a total of 1410 cholecystectomies) [4, 5].
As a cause of bile duct injury during cholecystectomy,

anatomical anomalies of the bile duct are common, as
well as a surgical difficulty due to severe inflammation
and adhesion. Anomalous drainage of the right posterior
hepatic duct joining into the common hepatic duct is
the most frequent cause of bile duct injury [6–9]. How-
ever, several cases of bile duct injury have been reported
in CHD [10–13]. In all these cases, CHD was not

Fig. 1 a Computed tomography scan revealing multiple calcified stones in the gallbladder. b Preoperative drip infusion
cholecystocholangiography-computed tomography showing a bile duct branch with no communication between the intra- and extrabiliary
systems (arrow)
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recognized either pre- or intraoperatively, but was con-
firmed postoperatively because of bile leakage. Thus,
preoperative detection of CHD seems to be difficult but
important for avoiding a bile duct injury. We routinely
perform MRCP or DIC-CT before cholecystectomy to
evaluate biliary anomaly. MRCP is preferable to avoid ra-
diation exposure but it is difficult to perform rapidly un-
less emergency in our hospital. Thus, we often perform
DIC-CT as in this case. In the present case, the pre-
operative DIC-CT revealed the CHD as a small bile duct
branch with no communication between intra- and
extrabiliary systems. However, it was missed due to a
lack of awareness of the surgeons. If we had been experi-
enced such a case before, we might be noticed it. There-
fore, we consider that the most important tips to detect
a CHD is to recognize and suspect its existence. When a
bile duct branch with unclear confluence near the gall-
bladder was described by preoperative image, we should
suspect it as a CHD.
To avoid bile duct injury, as well as preoperative de-

tection of bile duct anomalies, safety surgical procedure
is extremely important. The critical view of safety has

been established as a safety procedure of laparoscopic
cholecystectomy [14], and also the dissection by expos-
ing the inner layer of the subserosal layer has been
known as an effective surgical procedure [15]. However,
differ from the aberrant hepatic ducts joining into the
extrahepatic bile duct, even if CHD was detected before
surgery and safety surgical procedures were completely
performed, it must be divided in order to resect the gall-
bladder. Three surgical options are available for man-
aging CHD that is detected before or during
cholecystectomy. First, in case the drainage area of CHD
is large, biliary reconstruction is necessary. Kurata et al.
[16] reported reconstruction of posterior sectional bile
duct using Roux-en-Y choledochojejunostomy and
Hamada et al. [17] described an anastomosis of the an-
terior inferior segmental bile duct to the remnant cystic
duct. Secondly, if the drainage area of CHD is small,
closure of CHD is permissible. As the initial manage-
ment of a bile duct injury, Longmire et al. [18] described
the ligation of small segmental ducts (i.e., < 1 mm), and
recommended bile duct reconstruction for ducts with a
diameter of ≥ 2 mm. In our presenting case, the CHD

Fig. 2 a Intraoperative photographs revealing the cholecystohepatic duct stump in the gallbladder bed (arrow) and the stump of the cystic duct
(arrowhead). b The cholecystohepatic duct orifice was confirmed in the resected gallbladder neck (arrow). An arrowhead shows the cystic
duct stump

Fig. 3 a The computed tomography scan performed 6 months after the surgery reveals the dilatation of the ventral branch of right posterior
inferior segmental bile duct (arrow). b Drip infusion cholecystocholangiography-computed tomography performed on postoperative day 11
reveals the clip on the cholecystohepatic duct (arrowhead) just below the cystic duct clips
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was rather thin with a drainage area comprising only a
part of the right posterior inferior segment. Therefore,
we considered that biliary reconstruction was unneces-
sary. No clinical problems were observed over 4 years
following the surgery. However, dilatation of the ligated
CHD remains without liver atrophy, requiring a long-
term follow-up, focused on the elevation of liver en-
zymes and the occurrence of obstructive cholangitis.
Thirdly, the remaining surgical option is CHD preserva-
tion. In cases where the CHD connects to the cystic duct
(i.e., cystohepatic duct) or the neck of the gallbladder, it
is possible to preserve it through gallbladder dissection
on the right side of the CHD confluence (i.e., subtotal
cholecystectomy). Kurata et al. [16] and Hirai et al. [19]
reported the case of subtotal cholecystectomy, preserv-
ing the CHD or cystohepatic duct.
When the CHD was noticed after surgery by bile leak-

age from the drain or bile peritonitis, strategy for the
management of resected CHD had not been established.
Rathore et al. [11] experienced a case of bile leakage
from the drain on a postoperative day 1. The CHD in-
jury was confirmed by drainage tubography on postoper-
ative day 11 and the bile leakage stopped 27 days after
the operation. Uemura et al. [13] reported that bile leak-
age from the resected posterior sectional bile duct im-
proved following percutaneous abdominal drainage,
without percutaneous transhepatic biliary drainage or re-
operation. However, Zrin et al. [20] performed a reoper-
ation and ligated the CHD for bile peritonitis.

Conclusions
Although CHD is a rare anomaly compared to other ab-
errant hepatic ducts, surgeons performing cholecystec-
tomy should always keep its existence in mind to avoid
serious postoperative complications. Ideally, preoperative
detection of CHD is preferable, but even if it is detected
during surgery, the appropriate management according
to the drainage area is also important.

Abbreviations
CHD: Cholecystohepatic duct; DIC-CT: Drip infusion
cholecystocholangiography-computed tomography; EUS: Endoscopic
ultrasonography; MRCP: Magnetic resonance cholangiopancreatography

Acknowledgements
We would like to thank Dr. Jackson Chipaila and Enago for English language
editing.

Authors’ contributions
KM and MT drafted this manuscript. TS, YF, TT, RD, IO, KK, MI, and TS
participated in the treatment of the patient. All authors have read and
approved the final manuscript.

Authors’ information
KM, MT, TT, RD, IO, KK, MI, and TS are Board Certified Surgeons in
Gastroenterology. MT is a vice director and TS is director of Matsusaka
Central General Hospital, Matsusaka, Mie, Japan.

Funding
No specific funding was disclosed.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Informed consent was obtained from the patient for the publication of this
case report and any accompanying images.

Competing interests
All authors declare that they have no conflict of interest.

Author details
1Department of Hepatobiliary-Pancreatic and Transplant Surgery, Mie
University School of Medicine, 2-174 Edobashi, Tsu, Mie 514-0001, Japan.
2Department of Surgery, Matsusaka Central General Hospital, 102 Kobo,
Kawaimachi, Matsusaka, Mie 515-8566, Japan.

Received: 30 November 2019 Accepted: 6 January 2020

References
1. Neuhof H, Bloomfield S. The surgical significance of an anomalous

cholecystohepatic duct. Ann Surg. 1945;122:260–5.
2. Moosman DA, Collier FA. Prevention of traumatic injury to the bile ducts; a

study of the structures of the cystohepatic angle encountered in
cholecystectomy and supraduodenal choledochostomy. Am J Surg. 1951;82:
132–43.

3. Benson EA, Page RE. A practical reappraisal of the anatomy of the
extrahepatic bile ducts and arteries. Br J Surg. 1976;63:853–60.

4. Champetier J, Létoublon C, Alnaasan I, et al. The cystohepatic ducts: surgical
implications. Surg Radiol Anat. 1991;13:203–11.

5. Schofield A, Hankins J, Sutherland F. A case of cholecystohepatic duct with
atrophic common hepatic duct. HPB. 2003;5:261–3.

6. Ohtsuka T, Chijiiwa K, Yamaguchi K, et al. Posterior hepatic duct injury
during laparoscopic cholecystectomy finally necessitating hepatic resection:
case report. JSLS. 1999;3:323–6.

7. Babel N, Sakpal SV, Paragi P, et al. Iatrogenic bile duct injury associated with
anomalies of the right hepatic sectoral ducts: a misunderstood and
underappreciated problem. HPB Surgery. 2009. https://doi.org/10.1155/
2009/153269.

8. Chung YH, Kim DJ, Kim IG, et al. Relationship between the risk of bile duct
injury during laparoscopic cholecystectomy and the types of preoperative
magnetic resonance cholangiopancreatiocography(MRCP). Korean J
Hepatobiliary Pancreat Surg. 2012;16:17–23.

9. Kurata M, Honda G, Okuda Y, et al. Preoperative detection and handling of
aberrant right posterior sectoral hepatic duct during laparoscopic
cholecystectomy. J Hepatobiliary Pancreat Sci. 2015;22:558–62.

10. Klotz HP, Schlumpf R, Largiader F. Injury to an accessory bile duct during
laparoscopic cholecystectomy. Surg Laparosc Endosc. 1992;2:317–20.

11. Rathore AH, Riaz U. Cholecysto hepatic duct; a rare case presentation.
Professional Med J. 2014;21:1279–81.

12. Pisanu A, Altana ML, Piu S, et al. Bile leak from the accessory biliary duct
following laparoscopic cholecystectomy. G Chir. 2003;24:115–8.

13. Uemura S, Namikawa T, Kitagawa H, et al. Bile leakage after
cholecystectomy in a patient with cholecystohepatic duct: a case report.
Ann Cancer Res Ther. 2018;26:7–10.

14. Strasberg SM, Hertl M, Soper NJ. An analysis of the problem of biliary injury
during laparoscopic cholecystectomy. J Am Coll Surg. 1995;180:101–25.

15. Honda G, Iwanaga T, Kurata M, et al. The critical view of safety in
laparoscopic cholecystectomy is optimized by exposing the inner layer of
the subserosal layer. J Hepatobiliary Pancreat Surg. 2009;16:445–9.

16. Kurata M, Honda G, Okuda Y, et al. Two cases of cholelithiasis with an
aberrant hepatic duct joining the gallbladder that were diagnosed
preoperatively (in Japanese with English abstract). Jpn J Gastroenterol Surg.
2011;44:1411–8.

17. Hamada T, Matsuzaki S, Noguchi D, et al. Cholecystectomy with
reconstruction involving anastomosis of the B5-cystic duct with a
cystohepatic duct(in Japanese with English abstract). J Jpn Surg Assoc.
2014;75:1050–5.

Maeda et al. Surgical Case Reports            (2020) 6:19 Page 4 of 5

https://doi.org/10.1155/2009/153269
https://doi.org/10.1155/2009/153269


18. Longmire WP Jr, Tompkins RK. Lesions of the segmental and lobar hepatic
ducts. Ann Surg. 1975;182:478–95.

19. Hirai I, Takashita A, Moriya T, et al. Notice of the cystohepatic ducts in
cholecystectomy: a report with review of the literature. Yamagata Med J.
2006;24:35–42.

20. Zarin M, Rehman MU, Akbar S, et al. Bile duct injury in laparoscopic
cholecystectomy without On-table cholangiography. World J Laparoscopic
Surg. 2010;3:41–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Maeda et al. Surgical Case Reports            (2020) 6:19 Page 5 of 5


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Authors’ information
	Funding
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

