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Synchronous development of HCC and CCC in the same
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Abstract Watanabe T, Sakata J, Ishikawa T, Shirai Y, Suda T, Hirono H,
Hasegawa K, Soga K, Shibasaki K, Saito Y, Umezu H. Syn-
chronous development of HCC and CCC in the same subseg-
ment of the liver in a patient with type C liver cirrhosis. World J
Hepatol 2009; 1(1): 103-109 Available from: URL: http://www.
wjgnet.com/1948-5182/full/v1/i1/103.htm DOI: http://dx.doi.
org/10.4254/wjh.v1.i1.103

As a result of having undergone computed tomography
(CT), a 75-year-old woman with type-C liver cirrho-
siswas shown to have two tumors on the ventral and
dorsal sides of subsegment 3 (S3). The tumor on the
ventral side was diagnosed as a classic hepatocellular
carcinoma (HCC), while that on the dorsal side was
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INTRODUCTION

The incidence of synchronous development of hepato-
cellular carcinoma (HCC) and cholangiocellular carcino-
ma (CCC) (combined HCC and CCC) has been reported
to be low (constituting between 0.54% and 0.70% of
primary liver cancers)' . Allen and Lisa defined three
types of HCC-CCC: (a) separate masses composed of
either hepatocellular or cholangiocellular components
(mixed type); (b) contiguous but independent masses of
hepatocellular and cholangiocellular components (com-
bined type); and (c) an intimate intermingling of hepa-
tocellular and glandular elements (double cancer). A
literature search of Japana Centra Revuo Medicina found
18 cases’™ of synchronous double cancer with HCC
and CCC, while a search of MEDLINE found only 16
12539 (including 13 cases reported in Japan).
In this report, we describe a rare case of synchronous
development of HCC and CCC in the same subsegment
of the liver in a patient with type-C liver cirrhosis. We
also review all the previously reported cases of synchro-

such cases

nous double cancer.

CASE REPORT

A 75-year-old woman diagnosed with chronic hepatitis or
liver cirrhosis (type C) had been followed as an outpatient
since 1982. Although endoscopic variceal ligation and
endoscopic injection sclerotherapy (EIS) had been carried
out several times, the esophageal varices ruptured in
December 2002. Five EIS treatments were thenfollowed,
after which the condition of the patient maintained static,
that is, without the esophageal varices showing red.
Dynamic computed tomography (CT) of the liver per-
formed on December 18, 20006, revealed two tumors, each
1 ¢cm or less in diameter, on the ventral and dorsal sides of
S3 (Figure 1A-C). The patient was hospitalized for further
examination and therapy in January 2007. We could not
detect the tumors by ultrasonography and were unable to
perform a tumor biopsy. With abdominal angiography, the
left hepatic arterial angiogram (LHAG) showed no tumor
stain on S3 and the superior mesenteric arterial angiogram
(SMAG) showed a large shunt through the epigastric vein
during the portal phase (Figure 1D). CT during arterial
portography showed a 1 cm defect on the ventral side
of S3; however, no defect was evident on the dorsal side
(Figure 1E). Because CT had shown the tumor on the
ventral side of S3 to be densely enhanced in the eatly
phase and washed out in the delayed phase, we diagnosed
the tumor as a classic HCC. The values for indocyanine
green (ICG) dye retention at 15 min (R15) and elimination
X were 32.0% and 0.070, respectively. However, because
prothrombin time (PT) was 82.7%, indicating good hepat-
ic reserve, the operation was performed in February 2007.
Since the epigastric veins were overdeveloped, the liver
appeared very cirrhotic and we were unable to detect the
two masses by intraoperative ultrasonography. The first
operation therefore resulted in exploratory laparotomy.
Dynamic CT of the liver performed 12 mo after the
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first operation revealed the tumor on the ventral side of
S3 to be a classic HCC. Furthermore, the tumor on the
dorsal side of S3 had apparently increased to 3 cm or less
in diameter. It was discovered that the peripheral portion
of the tumor showed typical signs of early and paren-
chymal phases, while the internal portion was slightly and
gradually enhanced in the delayed phase. The peripheral
portion of the tumor was typically found to be enhanced
in the early and parenchymal phases, while the internal
portion was found to be slightly and gradually enhanced
in the delayed phase. (Figure 2A-C). Subcutaneous ultra-
sonography of the abdomen revealed a hyperechoic mass,
14 mm in diameter, at the site of the tumor on the ventral
side, a finding characteristic of HCC rich in fat (Figure
2D). The tumor on the dorsal side of S3 was also repre-
sented by a hyperechoic mass, 30 mm or less in diameter,
with irregular and unclear margins, but this finding was
not typical for HCC (Figure 2D). In abdominal angjogra-
phy, the LHAG showed no tumor stain and because the
shunt through the epigastric vein was resected at the first
operation, the SMAG did not show this shunt. 12 mo af-
ter the first operation, the patient’s platelet count was 8.4
x 10'/mm”. The ICG R15 and K values were 35.9% and
0.066, respectively; however, PT was 81.3%. Although
the ICG findings indicated poor hepatic reserve, PT was
relatively good. We diagnosed the tumor on the ventral
side of S3 as HCC and that on the dorsal side of S3 as a
CCC tumor. Because of the poor hepatic reserve, lateral
segmentectomy was ruled out.

S3 subsegmentectomy was performed in April 2008
(Figure 3A and B). The tumor on the ventral side was
pathologically diagnosed as a moderately differentiated
HCC (with nodular, trabecular, and plate-like compo-
nents) (Figure 3C) and that on the dorsal side was diag-
nosed as CCC (diffuse type showing a vestigial remnant
of the tumor) (Figure 3D). Pathological examination also
confirmed that the larger CCC tumor on the dorsal side
was partially in contact with the HCC tumor on the ven-
tral side of S3 (Figure not shown). We administered two
courses of chemotherapy with gemcitabine hydrochlo-
ride (Gemzar®, Eli Lilly Japan, Kobe, Japan) followed by
oral administration of S-1 (T'S-1®, Taiho Pharma, Tokyo,

Japan).

DISCUSSION

The present report describes a case of synchronous de-
velopment of HCC and CCC in the same subsegment
of the liver. Only three similar cases'*** have been
previously reported, and this condition is considered to
be very rare. According to several earlier reports” )
hepatitis C virus (HCV)-related chronic hepatitis and
cirrhosis are major risk factors for both HCC and CCC.
The patient described in this report was found to be
positive for HCV.

Earlier research has suggested the existence of am-
phi-potential progenitor cells that can differentiate into
hepatocytes as well as cholangiocytes™™”.

The following points may explain the mechanism un-
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Figure 1 Dynamic computed tomography findings at the onset of double cancer with hepatocellular and cholangiocellular carcinomas. Two tumors, ~1
cm in diameter, were detected on the ventral and dorsal sides of S3. Arrows indicate the tumors (A1, A2 arterial phase; B1, B2 parenchymal phase; C1, C2 delayed
phase). Angiographic findings at the onset of double cancer; D: A superior mesenteric arterial angiogram showing a large shunt through the epigastric vein during
the portal phase (the arrows); E: Computed tomography during arterial portography (CTAP) showing a ~1 ¢cm defect on the ventral side of S3 (the arrow), which was
diagnosed as a classic hepatocellular carcinoma. No defect can be seen on the dorsal side of S3.

derlying the development of combined HCC and CCC:
(1) during the differentiation of the tumor into the two
cancer phenotypes HCC and CCC, a trigger may cause
the amphi-potential progenitor cells to turn malignant,
undergo proliferation, and become tumorous in the same
lesion, and (2) the cells that have already differentiated and
matured into hepatocytes and cholangiocytes may become
malignant and undergo proliferation in the presence of
chronic liver inflammation. In the present case, although
the cells involved belonged to the same subsegment of
the liver, these cells could have metachronously turned
malignant, undergone proliferation, and become tumor-
ous, resulting in a synchronous double cancer (HCC-CCC)
by cither of the mechanisms described above.

In the present case, on performing dynamic CT in
December, 2006, HCC and CCC were observed as being
situated far from each other. However, we had pathologi-
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cally confirmed that the larger CCC on the dorsal side
was partially in contact with the HCC on the ventral side
of S3 in the resected specimen, thus demonstrating that
these tumors constituted a combined type of HCC-CCC,
which had developed from different lesions in the liver. In
this paper we have described the entire course of the two
tumors involved in a combined type of HCC-CCC, mak-
ing these findings valuable for research as well as clinical
purposes.

The usual gross appearance of a mass-forming CCC
is a large, white, firm tumor that is solid and fibrous, with
a sclerotic appeatrance on the cut surface of the speci-
men, accompanied by a frequent finding of dense fibrous
stranding in the central portion. In most cases of mass-
forming CCCs, ultrasonography reveals a hypoechoic
mass with satellite nodules around the tumor'*”. However,
the echo patterns are diverse and non-specific'””. Dynamic
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Figure 2 Dynamic computed tomography performed 12 mo after the first operation. The tumor on the ventral side of S3 appears to be a classic hepatocellular
carcinoma and that on the dorsal side of S3 appears to be increased to ~3 cm in diameter. Typical findings including enhancement of the peripheral portion of the
tumor in the early (A1) and parenchymal (B2) phases, and the slight and gradual enhancement of the internal portion in the delayed phase were observed (C2).
Arrows indicate the tumors (A1, A2 arterial phase; B1, B2 parenchymal phase; C1, C2 delayed phase). Subcutaneous ultrasonography performed 12 mo after the first
operation (D); The tumor on the ventral side of S3 is represented by a hyperechoic mass, 14 mm in diameter, a finding characteristic of hepatocellular carcinoma rich
in fat. The tumor on the dorsal side of S3 is also represented by a hyperechoic lesion, ~30 mm in diameter, with irregular and unclear margins. Arrows indicate the
tumors (D).

CT and magnetic resonance imaging (MRI) reveal rim-like CCC. Early diagnosis of CCCs is very important for an

or band-like peripheral contrast enhancement of variable improvement in prognosis. We hope that imaging studies
thickness around the tumor during the early phase, with will eventually be conducted for preoperative diagnosis
progressive and concentric filling of the contrast mate- of CCCs that are < 1 cm in diameter.
rial at a later phaseM. CCCs appear hypointense on T1- In the present case, howevet, because of progtessive
weighted images and hyperintense on T2-weighted im- liver cirrhosis, with poor hepatic reserve and an enlarged
ages[45’4(’]. lateral segment of the liver, we performed an S3 sub-
In the present case, the size of the CCC was small segmentectomy. Because type-C liver cirrhosis generally
(1 cm in diameter) when first discovered. We could not results in poor hepatic reserve, it is imperative to consis-
detect the tumor by ultrasonography because of overde- tently monitor the development of not only HCCs, but
veloped epigastric veins, and were unable to identify the also CCCs, and facilitate early detection and treatment
typical findings of an enhanced marginal portion in the by curative hepatectomy.

early phase and the gradual enhancement of the inter-
nal portion in the delayed phase. The existence of this  Literature review of reported synchronous double
tumor was therefore questionable. However, abdominal cancer cases with HCC and CCC

ultrasonography performed 12 mo after the first opera- Synchronous double cancer is particularly rare in the
tion showed a heterogencously hyperechoic area with case of combined HCC and CCC. A literature search
irregular margins on the dorsal side of S3. Dynamic CT of Japana Centra Revuo Medicina database, version 4
of the liver performed during the same period showed a (systematic literature search system through a computer
rim-like or band-like enhancement around the tumor in web site for Japanese literature) found 18 cases” ™ of
the early phase and a slight enhancement of the central synchronous double cancer with HCC and CCC, while

portion of the tumor in the delayed phase. We preopera- a search of MEDLINE found only 16 such cases' >
tively diagnosed the tumor on the dorsal side of S3 as a (including 13 cases reported in Japan). The Japana
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Figure 3 Gross findings of the resected S3 subsegment. A: The cut surface of the tumor on the ventral side of S3; B: The cut surface of the tumor on the dorsal
side of S3. Histopathological findings of the two resected tumors; C: The tumor on the ventral side was pathologically diagnosed as a moderately differentiated
hepatocellular carcinoma (HCC) (with nodular, trabecular, and plate-like components); D: The tumor on the dorsal side was pathologically diagnosed as a
cholangiocellular carcinoma (CCC) (diffuse type showing a vestigial remnant of the tumor).

Centra Revuo Medicina database available for analysis
has a good reputation for accuracy and completeness.
We review all 33 cases in the following section (Table 1).
(A literature search of both Japana Centra Revuo Me-
dicina and MEDLINE found one duplicated case, which
Yoshikawa e a/'” have reported).

Since Mitsui’s report in 1986 a total of 33 cases of
synchronous double cancer with HCC and CCC have
been reported in MEDLINE and Japana Centra Revuo
Medicina databases. The patients were aged 66.7 = 7.4
years (mean * SD) and the male to female ratio was
30:3. Twenty-four out of 33 cases (72.7%) were positive
for HCV and many double cancers developed in livers
with HCV infections. Three out of 33 cases (9.4%) were
positive for HBs antigen and about 10% of double can-
cers developed in livers with HBV infections. Two out
of 33 cases (6.1%) had neither HBV nor HCV infection,
while one had both HBV and HCV infections. Double
cancer with HCC and CCC tended to develop in livers
with HCV infection, followed by HBV infection, as in
HCC. In contrast, Zhang ez al'” reported that 7 out of
12 cases (58.3%) of the combined type (or mixed type)
of HCC and CCC were positive for HBs antigen, but
no cases were positive for HCV. It is suggested that the
background of double cancer is distinctly different from
that of the combined (or mixed) type HCC and CCC.
High levels of serum carcinoembryonic antigen (CEA) (>
3.0 ng/mL), CA19-9 (> 37 ng/mL), and o fetoprotein
(AFP) (> 10 ng/mL) were detected in 11 of 24 cases
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(45.8%), 12 of 21 cases (57.1%), and 25 of 33 cases
(75.8%) (except unknown cases), respectively. Regard-
ing the localization of HCCs and CCCs, only 3 cases of
double cancer that developed in the same subsegment
of the liver have been reported. In addition, 5 out of 33
cases (15.2%) of double cancer revealed synchronous
development in the segments of the liver accessed by
the same portal vein (for example, in S5 and S8, or in S2
and S3). In the cases of these double cancers, it is con-
ceivable that (1) the amphi-potential progenitor tumor
cells disseminated to a different subsegment in the same
portal vein-accessed segment of the liver via the portal
vein before they differentiated to either HCC or CCC,
and double cancer (HCC-CCC) developed in the same
segment of the liver or that (2) in a different subseg-
ment in the same portal vein-accessed segment of the
liver, hepatocytes and cholangiocytes with HCV infec-
tion became cancerous and underwent proliferation.
Twenty-two of 33 cases (66.7%) with double cancer
exhibited synchronous development in a different portal
vein-accessed segment of the liver. In these cases, it is
conceivable that the second mechanism was responsible
for the development of the double cancer (multicentric
development of HCC). Further laboratory studies are
needed to clarify and explain the mechanisms of devel-
opment of synchronous double cancer.

Across the 33 previously reported cases, the mean
maximum size of the HCC and CCC tumors (if the tu-
mors were multiple) were 3.9 + 2.7 cm and 3.3 £ 3.0 cm,
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Clinical status

Compiled numbers

Age, in years (mean * SD) (range)
Sex

66.7 +7.4 (51-84) (y/0)
Total: 33

Male 30 (90.9%)
Female 3(9.1%)
Anti-HCV Total: 33
Positive 24 (72.7%)
Negative 9 (27.3%)
HBs antigen Total: 33
Positive 3(9.1%)
Negative 30 (90.9%)
Total: 33
Neither HBV nor HCV infection 2 (6.1%)
Total: 33
Both positive HBV and HCV infections 1(3.0%)
Tumor markers The number/ Total number
High levels of CEA (> 3.0 ng/mL) 11/24 (45.8%)

High levels of CA19-9 (> 37 ng/mL)
High levels of AFP (> 10 ng/mL)

12/21 (57.1%)
25/33 (75.8%)

Localization of HCCs and CCCs Total: 33
In the same subsegment 3(9.1%)
In the segment of the liver accessed by 5 (15.2%)
the same portal vein
In a segment of the liver accessed by a 22 (66.7%)
different portal vein®

Mean maximum size of the tumors Total: 33

(mean * SD) (range)

HCC

Cccc
Pathological diagnosis of the non-
cancerous portions of the liver

3.9 £2.7 (0.8-10.0) (cm)
3.3 £3.0 (0.6-14.0) (cm)
Total: 33

Chronic hepatitis 19 (57.6%)
Liver cirrhosis 12 (36.4%)
Therapeutic procedures Total: 33
Surgery 24 (72.8%)
TAE 2(6.1%)
Hepatic arterial infusion therapy 1(3.0%)
Surgery plus PEIT 1(3.0%)
Surgery plus MCT 1(3.0%)
Liver transplantation 1(3.0%)
Unknown 3(9.1%)

y/o: Years old; HCV: Hepatitis C virus; HB(V): Hepatitis B (virus); CEA:
Carcinoembryonic antigen; AFP: a fetoprotein; HCC: Hepatocellular
carcinoma; CCC: Cholangiocellular carcinoma; TAE: Transcatheter
arterial embolization; PEIT: Percutaneous ethanol injection therapy; MCT:
Microwave coagulation therapy.

respectively. According to the pathological diagnosis of
the non-cancerous portions of the liver, 19 cases (57.6%)
were diagnosed with chronic hepatitis and 12 (36.4%)
with liver cirrhosis. Double cancers wete more likely to
develop from chronic hepatitis than from liver cirrhosis.
We think that the cases that undergo appropriate exami-
nations and successful treatments because of their higher
hepatic reserve tended to get reported and documented.
There is thus a possibility of bias in the selection of the
reported cases. Most such cases underwent surgery (24
out of 30 cases or 80.0%); the other treatment techniques
performed included transcatheter arterial embolization,
hepatic arterial infusion therapy, surgery plus percutane-
ous ethanol injection therapy, and surgery plus microwave
coagulation therapy and liver transplantation. The surgical
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procedure is planned according to the hepatic reserve;
many cases of double cancer with HCC and CCC were

treated surgically by curative resection.
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