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Introduction: Cholangiolocellular carcinoma (CoCC) is a rare primary liver neoplasm. A

recent integrative genomic analysis has revealed that CoCC represents a distinct biliary-

derived molecular entity. Several cases of CoCC have been reported so far, but accurate

preoperative diagnosis was difficult in most cases.

Case presentation: We report a case of 70-year-old woman with CoCC. Preoperative

imaging findings revealed several typical signs of CoCC (i.e., thick early ring enhancement

in the peripheral area of the tumor and its prolongation, vessel penetration through the

tumor, no dilatation of the peripheral bile ducts, and dot-/band-like internal enhancement

or a target appearance on contrast-enhanced magnetic resonance imaging). We strongly

suspected CoCC from these preoperative imaging findings of the tumor and performed

extended left hepatectomy. Pathologic diagnosis was CoCC, and the histologic findings

such as peripheral highly cellular areas, central abundant hyalinized/edematous fibrotic

stroma, and retained Glisson’s sheath structures in the tumor, corresponded closely to each

preoperative imaging finding. Immunohistochemical study revealed the tumor cells were

positive for cytokeratin 7 and epithelial membrane antigen. The postoperative course was

uneventful, and the patient is alive without recurrence for 15 months. The prognosis of

CoCC is known to be better than that of cholangiocellular carcinoma, indicating the

importance of preoperative differential diagnosis of these tumors.
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Conclusion: Even though preoperative diagnosis of CoCC is difficult because of its rarity,

cautious investigation of preoperative typical imaging findings can possibly lead to

accurate diagnosis of CoCC.
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Immunohistochemistry

Cholangiolocellular carcinoma (CoCC) is a rare
primary liver neoplasm that was first reported

by Steiner and Higginson in 1959.1 CoCC is thought
to originate from canals of Hering that is possibly
composed of hepatic stem cells, whereas some
investigators proposed the interlobular ducts as
CoCC’s origin.2,3 A recent integrative genomic
analysis has revealed that CoCC represents a
distinct biliary-derived molecular entity.4 Several
cases of CoCC have been reported so far, but
accurate preoperative diagnosis of CoCC was diffi-
cult in most cases because of its rarity. Meanwhile,
recent analyses of imaging findings of CoCC have
revealed its characteristic computed tomography
(CT) or magnetic resonance imaging (MRI) find-
ings.5–8 We experienced a case of liver tumor with
several typical imaging findings of CoCC and
strongly suspected CoCC preoperatively. Here, we
present a case of CoCC with its clinical data and
imaging findings, then compare the image findings
with corresponding histologic data and review
literature.

Case Presentation

A 70-year-old female with inactive chronic hepatitis
C was referred to our hospital for an assessment of
an asymptomatic liver mass that was detected by
routine abdominal ultrasonography (US). She had
never smoked or drunk alcohol. Laboratory data
and tumor markers were within normal range,
whereas anti-hepatitis C virus antibody was positive
(Table 1). Abdominal US showed a well-defined, 30-
mm diameter, hypoechoic mass with heterogeneous
hyperechoic area inside, in segment 4 of the liver
(Fig. 1a). In the Doppler mode of US, vessels
penetrating the tumor were observed (Fig. 1b).

Abdominal contrast-enhanced (CE) –CT revealed
an inhomogeneous thick ring-enhancement in the
peripheral area of the tumor in the arterial phase
(Fig. 2b). The enhancement prolonged until the
delayed phase, becoming homogeneous except for
the central area (Fig. 2c and 2d). Another CE–CT
slice revealed vessel penetration through the tumor

in the arterial phase (Fig. 2e). In addition, no
dilatation of peripheral intrahepatic bile duct was
observed. 18F-fluorodeoxyglucose-positron emission
tomography/CT (18F–FDG–PET/CT) revealed a
weak uptake of FDG in the tumor, and the
maximum standardized uptake value (SUV) was
2.83 (Fig. 2f).

In the magnetic resonance imaging (MRI) exam-
ination, the tumor showed low intensity on T1-
weighted images (Fig. 3a), and heterogeneous high

Table 1 Laboratory data

Value

WBC count, /lL 4620
RBC count, x104 /lL 446
Hb, g/dL 13.2
Hct, % 38.7
Plt, X 104 /lL 22.5
AST, IU/L 15
ALT, IU/L 8
ALP, IU/L 314
c-GTP, IU/L 15
Total bilirubin, mg/dL 1
TP, g/dL 7.1
ALB, g/dL 4.1
BUN, mg/dL 9
Cre, mg/dL 0.47
Na, mEq/L 140
K, mEq/L 3.5
Cl, mEq/L 106
Ca, mg/dL 9
PT, % 89.3
APTT, s 25.5
CEA, ng/mL 0.8
CA19-9,U/mL 6.2
AFP, ng/mL 4.5
PIVKAII, U/mL 14
HBs-Ag -
HCV-Ab 3þ

AFP, alpha fetoprotein; ALB, albumin; ALT, alanine amino
transferase; APTT, activated partial thromboplastin time; AST,
aspartate aminotransferase; BUN, blood urea nitrogen; CA19-9,
carbohydrate antigen 19-9; CEA, carcinoembyronic antigen; Cre,
creatinine; Hb, hemoglobin; HBs-Ag, hepatitis B surface-antigen;
Hct, hematocrit; HCV-Ab, hepatitis C virus-antibody; Na,
sodium; PIVKAII, protein induced by vitamin K absence-II; Plt,
platelet count; PT, prothrombin time; RBC, red blood cell; TP, total
protein; WBC, white blood cell; cGTP, gamma glutamyl-
transpeptidase
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intensity on T2-weighted images (Fig. 3b). Dynamic
MRI using the contrast agent ethoxybenzyl dieth-
ylenetriamine (EOB–MRI) revealed a pattern of
tumor enhancement similar to that in the CE–CT.
Namely, a thick ring enhancement appeared during
the early phase (Fig. 3d), which prolonged until the

late phase (Fig. 3e). Moreover, a dot-/band-like
internal enhancement during the early and late
phases (Fig. 3d and 3e) and a target appearance
during the hepatocyte phase (Fig. 3f), which have
been reported as typical MRI findings of CoCC,8

were detected.

Fig. 2 Abdominal computed tomography (CT) and 18F-fluorodeoxyglucose-positron emission tomography (FDG–PET/CT). Plain CT

showed a low-density area with a relatively clear boundary in the S4 (a). Contrast enhanced-CT (CE-CT) revealed an inhomogeneous

thick ring-enhancement in the peripheral area of the tumor in the arterial phase (b). The enhancement prolonged until the portal (c) and

delayed (d) phases, becoming homogeneous except for the central area. Another CE–CT slice revealed a finding of vessel penetration

through the tumor in the arterial phase (e, arrow). FDG–PET/CT revealed only a weak uptake of FDG in the tumor with SUV max of

2.83 (f).

Fig. 1 Findings of abdominal ultrasonography (US). B-mode US showed a well-defined hypoechoic mass with heterogeneous

hyperechoic area inside segment 4 (S4) of the liver (a). In the Doppler-mode US, vessels penetrating the tumor were detected (b, white

arrow). *Adjacent liver cyst.
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All the imaging findings mentioned already were
typical of CoCC,5–8 but were atypical of CCC or
hepatocellular carcinoma (HCC). Therefore, we
diagnosed the tumor as CoCC preoperatively, and
a possible differential diagnosis was atypical CCC.
The extended left hepatectomy, including the
resection of the middle hepatic vein, was performed.
The operating time was 285 minutes, and blood loss
was 243 mL.

The resected tumor measured 45 by 30 by 20 mm
and was pale yellow (Fig. 4a and 4b), and a vascular
penetration through the tumor was macroscopically
observed (Fig. 4b). Microscopically, the tumor
comprised small tubular, acinar, or cord-like struc-
tures (Fig. 5b and 5c). The interface between the
tumor and surrounding non-tumorous liver shows a
replacing growth pattern of the tumor cells forming
continuous tumor cords with normal liver cell cords
(Fig. 5a–5c). Inside the tumor, the cells showed an
‘‘antler-like’’ anastomosing pattern with marked
fibrous stroma that continued to the central hyalin-
ized fibrotic stroma (Fig. 5d). In addition, retained
Glisson’s sheath structures were often detected in
the tumor (Fig 5a and 5b). Immunohistochemical
study revealed the tumor cells were positive for

cytokeratin 7 (Fig. 6b) and negative for CK 20 (Fig.
6d). Epithelial membrane antigen (EMA) was also
positive on the luminal surface of tubules of tumor
cells (Fig. 6c). According to these pathologic
findings of the tumor, CoCC was diagnosed. No
complications occurred after operation, and the
patient was discharged on postoperative day 10.
She is alive without recurrence for 15 months after
the operation.

Discussion

CoCC belongs to subtype of a combined HCC–CCC
(CHC) with stem cell features ‘‘cholangiolocellular
subtype’’ in the fourth version of the World Health
Organization classification,9 and it accounts for less
than 1% of all liver carcinomas. According to its
classification, CoCC possibly possesses dual histo-
logic components of HCCs and CCCs: thus,
heterogeneous imaging characteristics with over-
lapping features of both tumors were sometimes
reported.10–13

Meanwhile, recent extensive investigations of
CoCC have revealed that CoCC has several charac-
teristic image findings, and each finding closely

Fig. 3 Findings of magnetic resonance imaging (MRI). The tumor showed low intensity on a T1-weigted image (a) and heterogeneous

high intensity on a T2-weighted image (b). In the ethoxybenzyl (EOB)–MRI, the tumor with low intensity in a plain MRI (c) showed a

thick ring-enhancement during the early phase (d), and it prolonged until the late phase (e). In addition, a dot-/band-like internal

enhancement during the early and late phases was detected (d, e; white arrows). The tumor showed a target appearance during the

hepatocyte phase (f, asterisk).
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corresponds to this tumor’s histologic characteris-

tic.5–8 In the present case, CE–CT revealed thick ring

enhancement in the peripheral area of the tumor in

the early phase. The enhancement prolonged until

the delayed phase, becoming homogeneous except

for the central area. These imaging signs are

different from those observed in CCC or HCC and

are thought to reflect the characteristic histologic

features of CoCC (i.e., many retained Glisson’s

sheath structures in the tumor because of replacing

growth, abundant fibrous stroma in the tumor, and

the central hyalinized fibrotic stroma). Replacing

growth pattern of CoCC is also associated with no

dilatation of peripheral intrahepatic bile ducts and

the vessel-penetrating sign through the tumor. EOB–

MRI revealed an enhancement pattern similar to

that in the CE–CT. In addition, dot-/band-shaped

internal enhancement during the arterial and portal

phases was also detected. The latter findings are

thought to correspond to the tumor cell nest withT
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Fig. 4 Macroscopic findings of the tumor. Tumor measured 45

by 30 by 20 mm and was pale yellow (a, b), and a vascular

penetration through the tumor was macroscopically observed on

a cut surface of the tumor (b; white triangle). *Middle hepatic vein

resected with the tumor.

MOCHIZUKI A CASE OF CHOLANGIOLOCELLULAR CARCINOMA

76 Int Surg 2018;103

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access



vascular proliferations and retained Glisson’s sheath

structures.8

Among the case reports of CoCC, FDG PET has

been performed in only 5 cases (Table 2). In the

present study, the accumulation of FDG in the

tumor was relatively low, and the SUV max was

2.83. This finding was compatible with several cases

reported previously,14–16 and the low density of

tumor cells with abundant fibrous stroma in this

tumor is possibly associated with the low uptake of

FDG. However, a strong accumulation of FDG into

the CoCC was reported in other cases,11,17 suggest-

ing the diversity of tumor cell activity of CoCC.

Further investigation of the relationship between

FDG accumulation and tumor histology in each

CoCC case is required to address these discrepan-

cies.

Prognosis of CoCC has been reported to be better

than that of CCC,18,19 indicating this tumor’s

relatively low malignant potential, while prognosis

of the whole combined HCC–CCC (CHC) including

a classical type, a subtype of CHC with stem cell

features, an intermediate cell type, and cholangio-

locellular subtype9 is similar to that of CCC.20,21

These data may indicate that CoCC and other CHC

tumors belong to a distinct category.22 Indeed, a

recent integrative genomic analysis has revealed

that CoCC belongs to a distinct biliary molecular

entity with a biliary molecular profile, low chromo-

somal instability, and enrichment of TGF–b and

immune-related signaling.4 Thus, accurate preoper-

ative diagnosis of CoCC is important for surgical

planning, and adequate resection possibly leads to

good prognosis.

Fig. 5 Histologic findings of the tumor. The interface between the tumor (T) and surrounding non-tumorous liver (NT) showed a

replacing growth pattern of the tumor cells forming continuous tumor cords with normal liver cell cords (a–c). Retained Glisson’s

sheath structures were often detected in the tumor (a, b). The tumor comprised small tubular, acinar, or cord-like structures (c). Inside

the tumor, tumor cells showed an ‘‘antler-like’’ anastomosing pattern with marked fibrous stroma, which continues to the central

hyalinized fibrotic stroma (d, S). BD, bile duct, HA: hepatic artery, PV: portal vein. Original magnification is indicated in each picture.
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Conclusion

Preoperative diagnosis of CoCC was difficult be-

cause of its rarity, but recent data concerning

imaging findings of CoCC have suggested its

characteristic imaging features as mentioned al-

ready. Accordingly, we could strongly suspect a

liver tumor preoperatively as CoCC, a rare liver

tumor. In conclusion, cautious investigation of

preoperative characteristic imaging findings possi-

bly leads to accurate diagnosis of CoCC, despite its

rarity.

Our article is a case report concerning one

patient, and ethics approval was not required.

Meanwhile, a written informed consent was ob-

tained from the patient for publication of this case

report and accompanying images.
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