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Three-dimensional imaging identified the accessory bile
duct in a patient with cholangiocarcinoma
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Abstract

The development of diagnostic imaging technology,
such as multidetector computed tomography (MDCT)
and magnetic resonance cholangiopancreatography
(MRCP), has made it possible to obtain detailed images
of the bile duct. Recent reports have indicated that
a 3-dimensional (3D) reconstructed imaging system
would be useful for understanding the liver anatomy
before surgery. We have investigated a novel method
that fuses MDCT and MRCP images. This novel system
easily made it possible to detect the anatomical rela-
tionship between the vessels and bile duct in the portal
hepatis. In this report, we describe a very rare case of
extrahepatic cholangiocarcinoma associated with an ac-
cessory bile duct from the caudate lobe connecting with
the intrapancreatic bile duct. We were unable to pre-
operatively detect this accessory bile duct using MDCT
and MRCP. However, prior to the second operation,
we were able to clearly visualise the injured accessory
bile duct using our novel 3D imaging modality. In this
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report, we suggest that this imaging technique can be
considered a novel and useful modality for understand-
ing the anatomy of the portal hepatis, including the
hilar bile duct.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: We present a case study in which 3-dimensional
(3D) images were reconstructed to detect a case of
extrahepatic cholangiocarcinoma associated with an ac-
cessory bile duct from the caudate lobe connecting with
the intrapancreatic bile duct. We could not detect this
condition preoperatively using standard imaging tech-
nigues; however, the 3D reconstruction enabled us to
visualise the bile duct and treat the patient successfully.
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INTRODUCTION

In hepatobiliary and pancreatic surgery, it is important
to avoid injury by taking note of any anomalies of the
extrahepatic bile duct. According to previous reportts, the
accessory bile duct is of particular importance because it
occurs relatively frequently' . Tt is well known that there
is significant variation in the caudate lobe bile duct®®.
Recently, Ryu' were able to visualise the variation in the
caudate lobe bile duct using 3-dimensional (3D) imaging
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Figure 1 Abdominal computed tomography angiography image of the
common bile duct. Thickening of the wall of the distal common bile duct was
observed (arrowhead).

techniques.

Recent advances in diagnostic imaging technology,
such as endoscopic retrograde cholangiopancreatography
(ERCP) and magnetic resonance cholangiopancreatogra-
phy (MRCP), have enabled us to obtain detailed informa-
tion of the bile duct before surgery. However, when the
common bile duct is dilated, a thin ectopic bile duct may
be hidden behind it”'”. Moreover, with the use of MRCP
alone, it is impossible to know the relative positions of
the bile duct with vascular components, such as the he-
patic artery and portal vein, and the parenchymal organs,
such as the pancreas and liver.

Many institutes in Japan have recently begun to con-
struct 3D images from multidetector computed tomogra-
phy MDCT) datasets for patients who undergo hepatic
resection in order to share the images with the surgical
staff"™. We have reconstructed 3D images of the liver
using the Synapse Vincent medical imaging system (Fu-
jifilm Medical, Tokyo). Furthermore, we have developed
a novel 3D imaging system by integrating MDCT and
MRCP images and have applied this 3D imaging tech-
nique to hepatobiliary and pancreatic surgery“SJ.

In this report, we treated a very rare case of extra-
hepatic cholangiocarcinoma associated with an acces-
sory bile duct from the caudate lobe connected to the
intrapancreatic bile duct. The first preoperative imaging
studies did not reveal the accessory bile duct, but the 3D
studies conducted before the second operation visualised
the duct and directed us to the source of the bile leak, a
finding that greatly facilitated the second operation. We
suggest that preoperative 3D imaging of the bile duct can
provide useful guidance during surgery.

CASE REPORT

The patient was a 65-year-old male who was referred to
our hospital because of jaundice. The patient was diag-
nosed with extrahepatic cholangiocarcinoma (cT1NOMO,
Stage I) according to the Union Internationale Contre le
Cancer (UICC) guidelines on the basis of a careful imag-
ing study, including MDCT (Figure 1), MRCP (Figure 2)
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Figure 2 Magnetic resonance cholangiopancreatography. The common
and intrahepatic bile ducts were dilated. It was impossible to detect the acces-
sory bile duct preoperatively (arrowhead).

and ERCP. Neither our group nor the radiologists were
able to preoperatively detect an accessory bile duct from
the caudate lobe. The patient underwent a subtotal stom-
ach-preserving pancreaticoduodenectomy. Because of
refractory bile leakage 5 d after the operation, tubography
was undertaken through the biliary drainage tube and the
abdominal drainage tube. In this examination, leakage
of the contrast media from the end-to-side biliojejunos-
tomy was not observed. However, leakage was evident
in images of the injured site of the bile duct (Figure 3).
Furthermore, in order to clarify the injury site of the bile
duct, fusion-3D images were created from preoperative
MDCT and MRCP images (Figure 4). This 3D image en-
abled us to detect the injured accessory bile duct from the
caudate lobe. Nineteen days after the first operation, the
patient underwent a second operation. The intraoperative
findings showed the orifice of the accessory bile duct on
the surface of the liver that had been preoperatively iden-
tified on inspection of the 3D images (Figure 5). We con-
firmed that the bile leak was from the accessory bile duct.
Abdominal drainage and an end-to-side biliojejunostomy
for the injured accessory bile duct were performed. The
patient had a favourable postoperative course and was
discharged 16 d after the second operation. According to
the UICC guidelines, the pathological classification of the
tumour was pT2N1MO, Stage IIB. At the present time,
the patient is currently alive without recurrence 240 d af-
ter the first operation.

DISCUSSION

Healey defined the accessory bile duct as an extrahepatic
bile duct, without a bile duct connecting with the com-
mon hepatic duct within a liver'. MiyakawalSJ reported
an accessory bile duct in 21 out of 450 (4.7%) patients.
Similarly, Hisatsu,g_);u[ZJ reported an accessory bile duct in
616 out of 19892 (3.1%) patients undergoing bile duct
surgery. They classified the accessory bile duct into seven
categories based on the position on the common bile
duct. In the present case, the accessory bile duct connect-
ed to the inferior common bile duct and was classified as
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Figure 3 Tubography through the biliary drainage tube (white arrow) and the abdominal drainage tube (black arrow) after the first operation. A: The ra-
diological image indicated the intrahepatic bile duct, common bile duct, and jejunum. Leakage of the contrast media from the end to side biliojejunostomy was not
observed. Two abdominal drainage tubes (black arrows) were inserted into the abdominal cavity; B: Postoperative tubography through the abdominal drainage tube
(black arrow) was performed, which produced the images of the injured site of the probable caudate bile duct (white arrowhead) and the other intrahepatic bile duct (black
arrowheads). The biliary drainage tube is shown (white arrow).

Figure 4 3-dimensional images by integrating multidetector computed tomography and magnetic resonance cholangiopancreatography images. A:
3-dimensional (3D) image view from the front side of the patient. The red colour represents the arteries, the blue represents the veins and the portal vein, the green
represents the biliary duct, and the turquoise represents the pancreatic duct. We were able to observe that the common and intrahepatic bile ducts were dilated; B:
From the 3D image view from the patient's right side, the accessory bile duct from the caudate lobe connecting to the intrapancreatic bile duct (arrowheads) was eas-
ily recognisable. The cystic duct (arrow) has branched from the middle bile duct. We were able to determine that the injured site was the accessory bile duct from the
caudate lobe.
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Figure 5 Intraoperative findings in the second operation. The orifice of the injured caudate lobe bile duct of the proximal side on the surface of the liver was
recognised (arrow). The precise anatomy is described using the annotation method.

Type IV, which comprises 3.0% of the total.

Since the study by Kumon'® involving the use of a
flexible cast, various studies have examined the caudate
lobe bile duct using techniques such as radiographic

JRaishideng®
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evaluation. Horiguchi ¢z a/” examined the caudate lobe
bile duct in 77 patients and reported that, in approxi-
mately 70% of cases, the bile duct from the left caudate
lobe connected to the left hepatic duct. Using 3D im-
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Table 1 Cases of the caudate lobe bile duct connecting with the intrapancreatic bile duct

Ref. Age Sex Diagnosis Procedure

Ng et al” 1 F Congenital dilation of the common bile duct Extrahepatic bile duct resection

Aoki et al™ 72 M Gallbladder cancer Extended cholecystectomy + extrahepatic bile duct resection
The present case 65 M Extrahepatic cholangiocarcinoma Subtotal stomach-preserving pancreaticoduodenectomy

M: Male; F: Female.

ages, Ryu"” demonstrated that 44% of Spiegel lobe bile
ducts connected to the left hepatic duct and that 90% of
the caudate lobe protrusion bile ducts connected to the
posterior segment bile duct. We searched Japana Centra
Revuo Medicina and PubMed for reported cases of an
accessory bile duct connected to the intrapancreatic bile
duct and found that our case was the third to be report-
ed™ (Table 1).

Hepatobiliary and pancreatic sutgery requires detailed
preoperative examination of the anatomy of the bile
duct in order to prevent intraoperative bile duct injury.
Although it is possible to obtain detailed information
preoperatively because of the advances in diagnostic im-
aging technology such as MRCP, there is the possibility
that an anomalous thin caudate lobe branch may not be
detected in patients with a dilated common hepatic duct,
as in our case™. We developed 3D images by integrat-
ing MDCT and MRCP images that can produce accurate
preoperative anatomical images“SJ. We have applied this
method for the depiction of hepatic anatomy prior to
hepatobiliary and pancreatic surgery. By integrating these
two images, it is possible to understand the anatomi-
cal relationships between the bile duct arrangement and
the vascular components, such as the hepatic artery and
portal vein, and the parenchymal organs, such as the pan-
creas and the liver. Moreover, it became possible to share
the anatomical images with the surgical staff by sharing
the 3D images preoperatively.

With regard to the therapeutic method for bile duct
injury, we have to consider the diameter of the bile duct
and the area it covers. Longmire ¢/ al' reported that
when the bile duct has a diameter of less than 1 mm, it
can potentially be ligated if there is no infection; howev-
et, a bile duct with a diameter of 2 mm or mote needs to
be reconstructed. Hachisuka e7 a/'™ also performed intra-
operative bile duct imaging and evaluated the necessity of
reconstruction by examining the extent of the area cov-
ered by the bile duct. In the present case, we performed
a reconstruction without hesitation because it was clear
that the injured site of the bile duct was the caudate lobe
branch based on the 3D images. Intraoperatively, we
found that the diameter was 2 mm or more.

In conclusion, we experienced a very rare case of
extrahepatic cholangiocarcinoma associated with the ac-
cessory bile duct from the caudate lobe connected to the
intrapancreatic bile duct, which was revealed using 3D
images. A 3D imaging system such as our new modality
for preoperative assessment is considered to be useful
and reliable for hepatobiliary and pancreatic surgery.
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COMMENTS

Case characteristics

In this report, authors describe a very rare case of extrahepatic cholangiocarci-
noma associated with an accessory bile duct from the caudate lobe connecting
with the intrapancreatic bile duct.

Clinical diagnosis

They were unable to preoperatively detect this accessory bile duct using multi-
detector computed tomography and magnetic resonance cholangiopancreatog-
raphy.

Differential diagnosis

However, prior to the second operation, authors were able to clearly visualise
the injured accessory bile duct using our novel 3-dimensional (3D) imaging mo-
dality.

Imaging diagnosis

In this report, they suggest that this imaging technique can be considered a
novel and useful modality for understanding the anatomy of the portal hepatis,
including the hilar bile duct.

Peer review

This report is well organized and documented for the significance of 3D imaging
identified the accessory bile duct in a patient with cholangiocarcinoma.
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