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ABSTRACT

A T4-year-old man presented with epigastralgia and was diagnosed as having
cholelithiasis. Endoscopic retrograde cholangiopancreatography (ERCP) initially
visualized the cystic duct with the Heister valve from the common bile duct, and then
two intra-hepatic biliary ducts of segment 5 (B5) were visualized from the neck of the
gallbladder. There was a contrast medium filling defect in B5, which was considered to
be due to an incarcerated stone. Magnetic resonance cholangiopancreatography (MRCP)
and three-dimensional computed tomography (CT) cholangiography showed similar
findings, suggesting that the patient had a biliary anomaly of the cystohepatic duct in
which two intrahepatic bile ducts (B5) flowed into the neck of the gallbladder and a
stone incarcerated in the neck of the gallbladder.

At surgery, during mobilization of the gallbladder, there was a thick string between
the liver and the gallbladder, and this was considered to be the junction of B5 with the
gallbladder. Therefore, the neck of the gallbladder was cut, and an incarcerated stone 10
mm in diameter was removed. Intraoperative cholangiography revealed that the
cystohepatic ducts were preserved. The postoperative course was uneventful and there
was no bile leakage or liver dysfunction.

Although cystohepatic duct is a rare biliary anomaly, the surgeon should be alert for
its possible presence during cholecystectomy. When cholecystectomy is scheduled, more
than one preoperative examination by three-dimensional CT cholangiography, MRCP or
ERCP should be performed, and the surgeon should be careful not to overlook any
biliary anomaly.
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INTRODUCTION

Anomalies of the bile ducts are rare but
occur with sufficient frequency, and therefore
surgeons should bear in mind that various
types exist. Recently, laparoscopic surgery has
become the standard treatment for cholecy-
stectomy. However, biliary tract injury is still a
serious surgical complication. Tsalis et al.
reported that bile duct injury occurred in 0.4-
1.0%
procedures ”. Variations in biliary anatomy can

of all laparoscopic cholecystectomy

increase the risk of ductal injuries when

laparoscopic cholecystectomy is performed.
Therefore, if the surgeon divides an anomalous
biliary duct, various complications may occur,
such as bile leakage, bile peritonitis, biliary
stricture, obstructive jaundice, cholangitis and
liver abscess ®™.

Cystohepatic duct is a rare biliary anomaly
observed in 0.7% of all surgical cases and in
1.5% of all cadaveric dissections®. Here we
report a case of intrahepatic bile ducts flowing
into the gallbladder (cystohepatic ducts), which
is an anomaly surgeons should be aware of

during cholecystectomy.

CASE REPORT

A T74-year-old man, who had undergone
coronary bypass for myocardial infarction at
the age of 50 years, developed epigastralgia in
January, 1999 and was diagnosed as having
cholelithiasis. From October, 2003, he again
suffered epigastralgia after eating, and was
admitted for surgery on November, 2004.
Laboratory tests revealed no abnormalities of
liver function and no elevation of biliary

enzymes. The conjunctivae were not icteric,
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and no Murphy sign was evident in the
abdomen.

Preoperative examinations

Preoperative ultrasonography showed a
gallstone in the gallbladder, and computed
tomography (CT) revealed a corresponding
high-density mass in the neck and fundus of
the gallbladder. CT showed lack of the segment
6, which was considered as congenital anomaly.
Endoscopic retrograde cholangiopancreatogra-
phy (ERCP) from the common bile duct
initially visualized the cystic duct with the
Heister valve (Fig. 1), then two intra-hepatic
biliary ducts of segment 5 (B5) were visualized
from the neck of the gallbladder. There was a
contrast medium filling defect in the neck of
the gallbladder, and this was considered to be
due to an incarcerated stone. Several defects in
the gallbladder were also evident. Magnetic
resonance cholangiopancreatography (MRCP)
showed similar findings (Fig. 2).

We considered this patient to have a biliary
anomaly, and therefore carried out additional
three-dimensional CT cholangiography after
intravenous infusion of 100 ml of meglumine
iotroxate (Biliscopin; Schering, Berlin, Ger-
many) over 30 minutes. Spiral CT (Asterion,
Toshiba, Tokyo, Japan) was performed 15-90
min later. The data were used to create a
maximum intensity projection (MIP), and
three-dimensional cholangiography data were
reconstructed using a computer (Workstation
ZioM900, AMIN, Tokyo, Japan). Three-dimen-
sional CT cholangiography clearly revealed two
intrahepatic bile ducts (B5) joining the neck of
the gallbladder and an incarcerated stone in B5
(Fig. 3). Bile duct of the segment 6 was not
detected with ERCE, MRCP and three-dimen-
sional CT cholangiography.
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Fig. 1.

Endoscopic retrograde cholangiopancreatogra-
phy (ERCP) from the common bile duct initially
visualized a cystic duct with a Heister valve
(arrow). Then two intra-hepatic biliary ducts of
segment 5 (B5) were visualized from the neck of
the gallbladder (GB). There was a contrast
medium filling defect in the neck of the
gallbladder, and this was considered to be due to
an incarcerated stone.

Fig. 3.

Three-dimensional CT cholangiography clearly
revealed intrahepatic bile ducts (B5) joining the
neck of the gallbladder and an incarcerated
stone (arrow).
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Magnetic resonance cholangiopancreatography
(MRCP) showed findings similar to those of
ERCP. However, as the intrahepatic bile duct
and neck of the gallbladder overlapped in the
MRCP image, it was slightly difficult to diagnose
the biliary anomaly. GB, gallbladder; CBD,
common bile duct; MPD, main pancreatic duct.

Operative findings

Surgery was performed using open laparoto-
my, rather than laparoscopy, because of the
presence of the biliary anomaly. The gallblad-
der was dissected meticulously from the liver
bed. Unlike the situation
cholecystectomy, the neck of the gallbladder

in a normal

could not be retracted to the ventral side.
Similarly, the cystic duct was not located in the
usual area (Calot triangle). After mobilization
of the gallbladder, a thick string was noted
between the liver and the gallbladder and this
was considered to be the junction of B5 with
the gallbladder. Therefore, the neck of the
gallbladder was cut, and the incarcerated
stone, 10 mm in diameter, was removed (Fig.
4).

Intraoperative cholangiography from the
neck of the gallbladder revealed two appar-
ently preserved intrahepatic bile ducts (B5)



Hirai, Takeshita, Moriya, Suzuki, Ma, Suto, Fuse, Kimura

Fig. 4.

The neck of the gallbladder was cut, and an
incarcerated stone 10 mm in diameter was
extracted from B5.

Noname
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Fig. 5.
Intraoperative cholangiography from the neck of
the gallbladder revealed two apparently pre-
served intrahepatic bile ducts (B5).

(Fig. 5). Preoperatively, we scheduled insertion
of a T-tube into B5 when the cut end of the
gallbladder was closed to the intrahepatic bile
ducts. However, as there was enough distance
from the cut end to the intrahepatic bile ducts,
we decided to suture the cut end of the
gallbladder neck without T-tube insertion. A
schematic representation of this procedure is
presented in Fig. 6.
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Fig. 6.

Schematic representation of the operative
findings. There were two intrahepatic bile ducts
(B5) joining the neck of the gallbladder and an
incarcerated stone. B2, B3, B4, B7, and B8 are
the bile ducts for segments 2, 3, 4, 7, and 8,
respectively.

The postoperative course was uneventful,
without bile leakage or liver dysfunction. At
the outpatient clinic, three-dimensional CT
cholangiography showed good bile passage in
B5, and no stricture.

DISCUSSION

Classification of biliary anomalies
Embryologically, the liver and biliary tracts
arise from an area on the ventral aspect of the
gut, at the junction between the foregut and
the midgut, which is divided into a cephalic
portion and a caudal portion. The cephalic
portion is termed the pars hepatica, and gives
rise to the liver and the hepatic and common
hepatic ducts. The caudal portion is the
precursor of the gallbladder and its cystic duct,
and it is termed the pars cystica. The common
bile duct is derived from the antrum, which is
the common portion of the hepatic diver-
ticulum®. Variations of the biliary ducts are
considered to occur due to abnormalities
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during development of the biliary tract.
Mentzer et al. reported that about 10% of
humans have anomalous biliary tracts ™.
Accessory bile ducts are aberrant ducts
draining individual segments of the liver, and
include intrahepatic bile ducts that do not
enter the hepatic duct as normal, but instead
enter the cystic duct, common bile duct or

duodenum?®™ 2V

Accessory bile ducts are
derived more frequently from the right lobe of
the liver than from the left lobe, and have a
reported frequency of about 2-18%%'. Drain-
age of the cystic duct into the main right
hepatic duct is another somewhat uncommon
biliary anomaly™.

The first description of hepatocholecystic
duct was given by Luschka, who concluded
that such ducts communicate between the liver
and the gallbladder™. The existence of the
Luschka duct is one of the reasons why
drainage of the liver bed is necessary after
cholecystectomy'”. Previous reports have
documented various biliary anomalies associ-
ated with accessory bile ducts, which in some
cases also included bile ducts of individual liver
segments that drained into the cystic duct or
gallbladder'®'”, thus leading to confusion.
Champetier et al. considered it advisable to
reserve the proper term cystohepatic or
cholecyst duct for anomalous intrahepatic bile
ducts draining into the gallbladder'. Cystohe-
patic ducts are invariably bile ducts of the right
hepatic lobe and may serve a subsegment or
segment, a sector, or exceptionally the whole
of the right hepatic lobe, and drain into the
gallbladder'™. Some authors have reported
biliary drainage of the right and left hepatic
into the gallbladder™'®"*®, Cystohe-

patic duct is considered to arise through

ducts

persistence of fetal connections, either single
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or multiple, between the gallbladder and the
liver'”. There have been a few reports about
cystohepatic duct”””, which is rare biliary
anomaly observed in 0.7% of all surgical cases
and 1.5% of all cadaveric dissections®. Sectorial
cystohepatic ducts most often drain the right
posterior segment and rarely the right anterior
segment'®. However, in the present case, the
cystohepatic duct drained the anterior segment
(B5), a situation that has been reported only
rarely'®?”.

Differential diagnosis between accessory bile
duct and cystohepatic duct is very important,
but may be relatively easy if cholangiography
can reveal the location of the Heister valve.
Benson has classified biliary anomaly as
follows: 1. Long cystic duct showing low fusion
with the common bile duct. 2. Abnormal fusion
of the right and left hepatic ducts with the
cystic duct entering at the confluence. 3.
Accessory bile duct. 4. Cystic duct entering the
right hepatic duct. 5. Cystohepatic duct?.

The Luschka duct is reported to be a
structure 1-2 mm in diameter that drains a
variably sized subsegment of the posterior
segment of the right liver to empty into the
right hepatic or common bile duct, or rarely,
the cystic duct. McQuillan reported that
Luschka ducts were found in 30% of all post-
mortem dissections, and that most of them
were located fairly centrally within the
gallbladder®®. Postoperative complication may
occur rarely if a Luschka duct is ligated during
surgery. In the present case, intrahepatic bile
duct (B5) was thick, being 3 mm in diameter,
and was therefore considered to be a
cystohepatic duct, different from a Luschka
duct. Also, outflow drainage of the gallbladder
occurred through the B5 bile duct, suggesting
that this anomaly may have been the cause of
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gallstone formation. However, as the patient
had diabetes
hyperlipidemia, and had undergone a coronary

mellitus, hypertension, and
bypass operation, it seemed more likely that
the gallstone had formed because of underlying

hyperlipidemia.

Diagnosis of cystohepatic duct

Fortunately, in this case, we were able to
diagnose the biliary anomaly preoperatively,
and the postoperative course was uneventful.
This may have been due to our multidisciplin-
ary diagnostic approach involving ERCPE
MRCPE, and three-dimensional CT cholangio-
graphy.

Some authors have reported that preopera-
tive examination of the biliary tract by spiral
computed tomography scanning after intrave-
nous infusion cholangiography is technically
simple, less invasive, and may helpful for
avoiding damage to the bile duct, especially in

292 Kwon

patients with biliary duct anomalies
et al. reported that three-dimensional CT
cholangiography provides images of similar
accuracy to ERCP, and significantly superior to
those of intravenous cholangiography®. In
contrast, ERCP gives a clear image, but is
rather invasive and not always successful.
Yamamoto et al. have also reported that MRCP
is useful for diagnosis of biliary tree ano-
malies®. In our patient, the intrahepatic bile
duct and neck of the gallbladder overlapped in
the MRCPE, making it slightly difficult to
diagnose the biliary anomaly. Three-dimen-
sional CT cholangiography allows observation
from various angles and to diagnose cystohe-
patic duct without confusion due to overlap-
ping effects.

There are occasions when preoperative

imaging examinations cannot perform efficient-
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ly, for example during emergency surgery for
acute cholecystitis or traumatic injury, and
some authors have strongly recommended the
routine use of intraoperative cholangiogra-
phy of
significant help for either avoiding bile duct

2813 Intraoperative fluoroscopy is
injuries or discovering them immediately. In
the present case, if the cystic duct had been cut
and intraoperative cholangiography had been
performed through the proximal cut end of the
cystic duct, the B5 duct would not have been
visualized. Therefore, in order to avoid injury
of the cystohepatic duct, it needs to be
visualized preoperatively. In other cases, it may
be possible to diagnose cystohepatic duct by
intraoperative cholangiography via a gallblad-
der puncture, even if a cystic duct is present.

Surgical procedure for cystohepatic duct
When abnormal ducts are discovered, they
should be preserved or anastomosed, unless
they are very small accessory ducts®. However,
many authors have reported the presence of a
thick string between the gallbladder and the
liver, and that this can be subsequently
divided”*®*. Seibert et al.
occurrence of postoperative bile peritonitis due

reported the

to bile leakage from an aberrant right anterior
hepatic duct at reoperation”. They anastomo-
sed the aberrant bile duct with the jejunum.
Another reported treatment option is insertion
of a T-tube into the cut end of the aberrant
cystic duct’™. Stokes et al. reported dissection
of a cystohepatic duct and its anastomosis to
a Y-tube'.
relaparoscopy, Klotz et al. were able to identify

the duodenum over During
and clip an accessory bile duct in the caudal
part of the liver bed”. Although conservative
therapy with a nasobiliary tube is reportedly
effective for bile leakage from a cystohepatic
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duct?, the duct was considered too thin.

In the present case, if laparoscopic cholecys-
tectomy had been performed without recogniz-
ing the biliary anomaly, the cystic duct would
have been initially dissected. Then during
dissection of the gallbladder from the liver bed,
the thick cystohepatic ducts would have been
divided, and thus bile leakage might have
occurred from the liver bed. If the cystic duct
had been
drainage of the segmental bile duct (B5), which

or cystohepatic ducts ligated,
served a large volume of the liver, would have
been interrupted, and could have resulted in
complications such as bile leakage, biloma,
cholangitis, liver abscess, intrahepatic calculi,
or atrophy of segment 5. Because our patient
had two thick cystohepatic ducts (B5), it might
not have been possible to alleviate bile leakage
using a nasobiliary catheter.

Laparoscopic cholecystectomy has been
associated with a higher incidence of bile duct
injury than conventional open cholecystectomy
because of the two-dimensional operative view.
Therefore, we recommend conventional open
cholecystectomy for patients with cystohepatic
duct. The surgical procedure for cystohepatic
duct is easy and less invasive by dissect
gallbladder side and preserved cystohepatic
duct, rather than anastomose of cystohepatic
duct and jejunum. If a biliary anomaly exists,
initial dissection of the cystic duct is
dangerous. We recommend that dissection of
the gallbladder should be done from the fundus
downward, preserving a thick string. The
safest option is to confirm the course of the
biliary duct by intraoperative cholangiography
from the gallbladder, and then to dissect the
gallbladder wall and preserve the cystohepatic

duct.

CONCLUSION

We have described a rare case of intrahepatic
bile duct flow into the gallbladder (cystohepatic
ducts), to which surgeons should be alert
during cholecystectomy. When cholecystectomy
is scheduled, more than one type of preopera-
tive imaging, including three-dimensional CT
cholangiography, MRCP or ERCP should be
performed, to ensure that this biliary anomaly
is not overlooked. Intraoperative cholangiogra-
phy from the gallbladder is also useful for the
detection of cystohepatic duct.
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