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ABSTRACT
Perihilar cholangiocarcinoma is one of the most challenging diseases and with no
obvious symptoms at early stage, so it is difficult for surgeons to reach negative margin
during surgery. Although the diagnostic accuracy of both computed tomography and
magnetic resonance imaging have improved, histopathology can give the definitive
diagnosis. And the recommended treatment is resection-based-multidisciplinary
treatment. Now we present a case of perihilar cholangiocarcinoma.

Abbreviations: iCCA: Intrahepatic; pCCA: Perihilar; dCCA: Distal; PSC: Primary
Sclerosing Cholangitis; BC: Bismuth Corlette; CT: Computed Tomography; PVE: Portal
Vein Embolization; PVL: Portal Vein Ligation

Introduction
Cholangiocarcinoma is a rare but aggressive tumor, accounting
for 10-15% of all hepatobiliary cancers and 3% of all gastrointestinal
tumors [1], arising from varying locations within the biliary tree.
It can be divided into intrahepatic(iCCA), perihilar(pCCA), and
distal(dCCA) cholangiocarcinoma according to anatomical location.
Perihilar disease represents about 50%, distal disease 40%, and
intrahepatic disease less than 10% of cholangiocarcinoma cases
[2]. Known risk factors include primary sclerosing cholangitis
(PSC), liver fluke infestation (Clonorchis sinensis and Opisthorchis
viverrini) and hepatolithiasis, but most cases are sporadic without
an apparent inciting factor [3]. Perihilar cholangiocarcinoma
presents with obstructive jaundice, unless only the left or right
duct is intimately involved. Tea colored urine, clay colored stools,
anorexia, weight loss, vague abdominal pain, and pruritis are
common complaints. So far, surgical resection remains the only
potentially curative treatment for long-term survival and liver
transplantation after neoadjuvant chemoradiation is restricted to a
subset of patients with early stage pCCA [4]. However, for patients
with advanced-stage or unresectable disease, multidisciplinary
treatment approach is key to achieve optimal patient outcomes.
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Case Presentation
The 61-year-old female with cholecystectomy and right
mastectomy history presented with dull pain in the upper right
quadrant and weight loss. CT reveals: Beside hepatic caudate lobe,
there is a small patch of uneven enhancement of soft tissue density
at the confluence of the left and right hepatic ducts with obvious
dilatation of intrahepatic bile ducts. The upper part of the common
bile duct is dilated, and the walls of the upper part of the common
bile duct and the remaining cystic duct are slightly thickened and
strengthened. Hilar lymph nodes slightly enlarged. According to the
condition, we perform a surgery for her. Intraoperative exploration:
The upper part of the common bile duct is dilated. A lump in the
caudate lobe of the liver can be palpable, about 3*2cm in size, with
a hard texture, involving the bifurcation of the left and right hepatic
ducts, and involving the right hepatic duct. Several enlarged lymph
nodes were touched at the hilar, next to the common hepatic artery,
and behind the head of the pancreas. The tumor involves the junction
of the left and right branches of the portal vein and the distal end of
the right branch, and part of the vena cava is significantly affected
by the tumor. Intraoperative diagnosis: hilar cholangiocarcinoma
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(type IIIa), radical operation of hilar cholangiocarcinoma was
performed (Right hemiliver combined with full caudate lobectomy
+ hilar lymph node dissection + portal vein reconstruction + cavity
Vein reconstruction + left hepatic duct jejunostomy). Pathological
diagnosis is cholangiocarcinoma and margin is negative. After
the operation, the patient was discharged safely and went to the
oncology department for further treatment.

Discussion

Perihilar cholangiocarcinoma is a disease of advanced age with
an unclear etiology, most frequently found in Southeast Asia and
relatively rare in Western countries. It is the most common primary
tumor of the biliary tract although it accounts for only 2 % of all
human malignancies.

Classification

For perihilar cholangiocarcinoma, Bismuth and Corlette
described their criteria for categorizing perihilar bile duct cancers in
1975 [5]. The local extent of the tumor is most commonly described
using the Bismuth-Corlette (BC) system. This classification
provides information regarding the level and longitudinal extent of
the tumor relative to the biliary confluences. Tumors are classified
into type I (tumors involving only the common hepatic duct below
the first confluence), type II (tumors involving the first confluence
without involvement of the second confluences), type III (tumors
involving either right [IIIA] or left [IIIB] second confluences), or
type IV (tumors involving both right and left second confluences)
[6].

Diagnosis

Cholangiocarcinoma is a primary malignant tumor originating
from the bile duct epithelium that is mostly adenocarcinoma at
histologic examination [7]. Many advanced patients always present
with obstructive jaundice, tea colored urine, clay colored stools,
anorexia, weight loss, vague abdominal pain, pruritis and upper
abdomen dull pain. With the improvement of medical imaging
accuracy, imaging plays a critical role in diagnosis and making
treatment planning. Imaging tools including mainly multidetector
computed tomography (CT), MRI with MRCP, and PET have been
demonstrated to be useful in establishing the correct diagnosis and
in determining respectability with a high negative predictive value
[8]. Multiphasic contrast-enhanced multidetector CT has served as
the standard imaging method for the preoperative assessment of
both iCCA and pCCA [9,10]. It provides a comprehensive evaluation
of the primary tumor, the relationship between the primary tumor
and adjacent structures such as the hepatic artery or portal vein,
and whole abdomen surveillance for potential metastasis [11].
The precontract phase is useful for the detection of intraductal
stones and in differentiating stones from tumors. Postcontrast
imaging is usually performed at the arterial phase and portal
venous phase. The delayed phase, which is obtained 3-5 minutes
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after contrast medium injection, is useful for the differential
diagnosis of iCCA, as iCCA typically shows delayed phase
enhancement due to its abundant fibrous stroma [12]. In addition,
advanced postprocessing techniques such as three-dimensional
reconstruction and maximum intensity projection aid in the
accurate assessment of the vascular anatomy and the presence
and extent of tumor invasion into the hepatic artery, portal vein,
and hepatic parenchyma. In perihilar cholangiocarcinoma, CT has
shown a tendency to underestimate the proximal tumor extent,
which can be explained by the longitudinal tumor spread along the
bile duct wall with microscopic submucosal extension of pCCA [13].
Recently, minimum intensity projection images from the CT data set
have been shown to provide CT cholangiography images that may
serve as an alternative to endoscopic retrograde cholangiography
or MRCP for the assessment of biliary obstruction and longitudinal
tumor extent [14]. In recent years, contrast-enhanced MRI with
MRCP has been increasingly performed for cholangiocarcinoma,
particularly perihilar cholangiocarcinoma.
MRI often includes two-dimensional and three-dimensional
(3D) MRCP. Respiratory or navigator triggered 3D isotropic
MRCP provides high-spatial-resolution iso-voxel data, as well as
maximum intensity projections at multiple projections, which give
an excellent overview of the biliary tree and better delineation of
fine structures and small pathologies [15]. MRCP is noninvasive and
is able to evaluate the whole bile duct, including the most proximal
duct to the obstruction and is applicable to patients with prior
surgery or anatomic variations. PET scan has limited sensitivity in
biliary tumor; however, it may have some utility in the setting of
equivocal CT or MRI findings [16]. Routine use of PET scan is not
recommended, as it rarely changes surgical management.

Treatment

Surgical treatment is the preferred option for all subtypes,
but, when contemplated, involvement of the vascular structures
and lymph nodes needs to be considered. The highly desmoplastic
nature of cholangiocarcinoma, its extensive support by a rich
tumor microenvironment, and profound genetic heterogeneity,
all contribute to its therapeutic resistance. Although surgery and
curative liver transplantation are options for selected patients
with perihilar cholangiocarcinoma, 5-year survival rates are very
low. The chemotherapy regimen of gemcitabine and cisplatin is
often used for inoperable disease [17]. The best chance of longterm survival and potential cure is surgical resection with negative
margins, but many patients are unresectable due to locally advanced
or metastatic disease at diagnosis. As a result of recent efforts, new
methods of management have been identified for these patients,
including preoperative portal vein embolism and biliary drainage,
neoadjuvant chemotherapy with subsequent transplantation, and
chemoradiation therapy [18]. Surgical resection for pCCA remains
the accepted first line of definitive treatment as long as R0 resection
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is achieved and adequate future liver remnant is preserved. When
evaluating for resectability the capacity to leave adequate hepatic
parenchyma is essential. Major and liver-related complications,
hepatic dysfunction or insufficiency, longer hospital stays, and 90day mortality are increased when FLR is less than 20% [19]. Portal
vein embolization (PVE) or portal vein ligation (PVL) can be used
to increase the FLR by a hemodynamic change and redistribution of
growth factors leading to hypertrophy, thus improving the safety of
major hepatic resections.

However, it takes 4-6 weeks to wait for the volume of the
contralateral liver tissue to increase. Japanese surgeons, who
have the most extensive experience of PVE in the setting of pCCA,
generally suggest PVE if FLR is less than 40% [20]. In addition,
we must leave enough length for biliary anastomosis. Preoperative biliary obstruction is associated with liver dysfunction
and cholangitis, impaired post-operative regeneration and liver
failure, and increased risk for perioperative mortality. In our center,
biliary decompression is preformed via endoscopic retrograde
cholangiopancreatography or percutaneous transhepatic biliary
drainage to relieve obstruction and decrease bilirubin. Resection
of the involved intra- and extrahepatic bile ducts, as well as the
associated hepatic lobe and caudate lobe, is the standard procedure
for suitable patients. Survival is highly correlated with resection
margin status. Median survival and 5-year survival among patients
with a negative margin (R0) resection range from 27 months to
58 months and from 27% to 45%, respectively. Among patients
with a positive microscopic or gross margin, median survival and
5-year survival are significantly worse, ranging from 12 months to
21 months and from 0% to 23%, respectively [21-26]. At the same
time, lymphadenectomy is also performed routinely. Lymph node
(LN) metastasis has been shown to be a strong predictor for poor
survival outcome. In patients with resectable pCCA, LN metastasis is
present in approximately 31–58% and these patients are reported
to have a 5-year survival rate of < 25% [27,28].
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reconstruction, these operations should be undertaken by only
the most experienced centers with the appropriate hepatobiliary
and vascular surgery expertise. Vascular resections should not
be performed routinely in pCCA and the decision should be
determined intraoperatively based on the judgment of surgeons.
The role of neoadjuant chemotherapy in combination with surgical
resection for pCCA and iCCA remains undefined. While neoadjuant
therapy was reported to have increased the R0 resection rates
in two retrospective analyses, it did not translate into overall
survival benefit [29,30]. After resection of margin-positive or
node-positive pCCA, chemoradiation should be offered to patients.
Traditionally considered chemotherapy-resistant, a clinical trial
reported a 6-month survival benefit in CCA patients treated with
gemcitabine/cisplatin-combination therapy versus gemcitabine
monotherapy [31]. Thus patients with advanced and metastatic
hilar CC, the standard first-line chemotherapy is gemcitabine and
cisplatin. With the advent of targeted immunotherapy, these new
treatment methods have shown broad prospects in the treatment
of cholangiocarcinoma (Figures 1-5).

Figure 1.

Perihilar cholangiocarcinoma with invasion of portal
vein, hepatic artery or Inferior vena cava was considered a
contraindication to surgery traditionally, however, with the

improvements in microsurgical techniques, vascular anastomosis
and liver transplantation, many outstanding surgeons tend to
take more aggressive surgical treatment to achieve R0 margin.
Just like the case I presented, we perform a portal vein end-toend anastomosis and remove the diseased part of inferior vena
cava, then use an artificial blood vessel to reconstruct Inferior
vena cava. Although more and more studies have described
acceptable outcomes in patients undergoing vessel resection and
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Figure 2.
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Conclusion
Perihilar cholangiocarcinoma is an extremely malignant
disease with low 5-year survival rate. Patients present with
obstructive jaundice and intrahepatic bile duct dilation. CT and
MRI play an important role in evaluation and diagnosis. The only
curative treatment is radical resection to achieve negative margin,
however, many patients were diagnosed at advanced stage and
lost the opportunity to surgery. These patients are candidates for
chemotherapy, radiotherapy and other multidisciplinary treatment.
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