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ABSTRACT

In this report, we present a 38-year-old female with acute
cholecystitis, in which an aberrant right hepatic duct
draining directly into the cystic duct was revealed by
intraoperative cholangiography during a laparoscopic
cholecystectomy. This anomaly was classified as the class
V variant using the Hisatsugu classification schema,
which has an incidence of 1.02%. The use of Strasberg’s
critical view of safety has become ubiquitous in laparo-
scopic cholecystectomy. Intraoperative cholangiography
provides and additional layer of safety, and should be
considered as a routine practice, particularly when imag-
ing to delineate biliary anatomic aberrancies has not
been performed prior to surgery.
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BACKGROUND

The first laparoscopic cholecystectomy was performed by
Professor Dr. Med Erich Muhe of Boblingen, Germany in
1985.1 Laparoscopic cholecystectomy (LC) has been
refined considerably since that time. However, one of the
most feared complications continues to be injury to the
biliary ducts.2,3 One of the risk factors for bile duct injuries
include aberrant bile duct variations.2

The debate of routine versus selective intraoperative chol-
angiogram (IOC) has persisted due to its associated risks4

since the introduction of LC. Risks of IOC include iatrogenic
bile duct injuries, unneeded commonbile duct exploration,
pancreatitis, or added time and increased costs.4 However,
due to the variety in biliary anatomy, advocates of routine
IOC point to its role in confirming certain ductal aberran-
cies and thus, decreasing the rate of injury.5

An aberrant right hepatic duct (ARHD) is a rare anatomic
variant.6 Cases are documented on pre-operative and
intraoperative findings using the Hisatsugu classification
system (HCS), which has classified five variants with this
schema, as shown below (Figure 1).6

To recall the pertinent ductal anatomy: the right hepatic
duct drains segments of the right liver lobe: V-VIII and fur-
ther divides into two major branches: the right posterior
branch, which drains posterior segments VI and VII and
the right anterior duct that drains the anterior segments V
and VIII. Ectopic drainage of the R hepatic duct into the
cystic duct is typically limited to the R posterior branch
draining segments V and VII. The rarest ectopic drainage
type, according to HCS, is the fifth variant. According to
Katoaka et al., this type V variant was reported with an
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incidence rate of 1.02%.7 Variants I and V have the great-
est risk of injury during cholecystectomy because of their
direct junction with the cystic duct.6

The case described below illustrates a successful laparo-
scopic cholecystectomy with the utility of intraoperative
cholangiogram and critical view of safety method to
reveal ARHD in a patient preoperatively diagnosed with
acute cholecystitis. IOC imaging revealed the rare type V
variant by HCS, in which the ARHD drained anomalously
into the cystic duct (Figure 3).

CASE PRESENTATION

A 38-year-old female who initially presented with progres-
sive right upper quadrant abdominal pain with associated
nausea and subjective fevers was referred to our depart-
ment for surgical intervention.

Ultrasound revealed biliary sludge and small stones con-
sistent with the diagnosis of cholelithiasis. The patient
was then consented for laparoscopic cholecystectomy
with an intraoperative cholangiogram. A standard 4 port
technique was used for the procedure.

Intraoperative imaging revealed the cystic duct, the com-
mon bile duct without filling defects, and free flow of
contrast into the duodenum and both the left and right
hepatic ducts. The right hepatic duct was noted to drain
directly into the cystic duct near its junction with the
common bile duct. This is a type V ARHD variant using
HCS. Sevenmm clips were placed on the cystic duct dis-
tal to the aberrant anatomy near the infundibulum pre-
serving the ARHD proximal cystic duct junction, and the
cystic artery was then clipped and divided in the usual
fashion. Electrocautery was used to dissect the gallblad-
der from the hepatic fossa. Pericholecystic edema was
noted. The gallbladder was placed in an Endo CatchTM

Retrieval pouch and removed through the periumbilical
port.

The patient’s postoperative course was unremarkable.

DISCUSSION

The critical view of safety is a widely adopted algorithm
for avoiding injury to major biliary ducts during laparo-
scopic cholecystectomy (Figure 2). This case emphasizes
the utility of IOC in supplementing the critical view of

Figure 1. Hisatsugu classification system of aberrant right he-
patic duct variants.

Figure 2. Critical view of safety technique in laparoscopic cho-
lecystectomy, anterior view.

Figure 3. Intraoperative cholangiogram with contrast dye illus-
trating the type V aberrant posterior branch of Right Hepatic
Duct Draining Into The Cystic Duct.
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safety in identifying aberrancies of the right hepatic duct, a
common causes of bile duct injuries during laparoscopic
cholecystectomy.3 Routine use of IOC during less challeng-
ing cases augments the surgeon’s skills so that the tech-
nique may be more easily applied in complex cases. Near
infrared imaging with indocyanine green (ICG) is another
option for intraoperative mapping of biliary anatomy.
Multiple investigators have demonstrated equivalency of
IOC and ICG for biliary tract visualization.8

The critical According to Hisatsugu, et al. and Katoaka et
al. the type V variant is the rarest of extrahepatic biliary
anomalies and only one of two associated with high risk
of intraoperative bile duct injury, with an incidence of
1.02%.7 Without proper anatomical awareness, clipping of
the ARHD may result in recurrent obstructive cholangitis,
as well as subsequent intrahepatic lithiasis, liver atrophy,
and cholangiocarcinoma, as well as other iatrogenic com-
plications.3 It is not uncommon to vary surgical technique
in response to these anatomic variations.9 As well, accu-
rate reporting of these rare anatomical anomalies is crucial
to increase clinical awareness and prevent postoperative
complications for future patients.

Further work-up in evaluating ARHD can include evaluat-
ing the extent of hepatic segment drainage into the anom-
alous right hepatic duct, as more segments involved may
potentially correlate with the degree of postoperative
complications.3,10 This may be of clinical value in select
cases to further intraoperative technique in laparoscopic
cholecystectomy, should the ARHD be in more challeng-
ing locations in relation to the cystic duct.5,11

CONCLUSION

This case summarizes a rare yet clinically crucial case of
ARHD type V variant using the Hisatsugu classification
framework during laparoscopic cholecystectomy for the
treatment of cholelithiasis. The use of intraoperative chol-
angiography following the Critical View of Safety method
to reveal this anomaly has shown to be an effective
approach for successful management of an aberrant right
hepatic duct during laparoscopic cholecystectomy.
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