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Case Report
A case of small hepatocellular carcinoma  
with malignant ductular reaction
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Abstract: Herein reported is the unique case of a small hepatocellular carcinoma (HCC) with several foci of a minor 
(10% in area) component of “malignant ductular reactions”. The patient was 51-year-old man who was a drinker. 
HBV/HCV were negative. The tumor was small (12×10×11 mm), solid, expansile and reddish-brown, and contained 
fibrous septa. The background was cirrhotic without alcoholic features. Histologically, the tumor was well differenti-
ated HCC, and, besides the HCC, it contained several small foci consisting of the following four biliary epithelial 
elements: clusters of small cells (CSC), ductules (D), ductular hepatocytes (DH), and bile ducts (BD). The proportion 
of area was as follows: HCC 90%, CSC 3%, D 3%, DH 2%, and BD 2%. These non-HCC elements were intimately 
admixed and formed several foci that were characteristically located in the fibrous septa (FS), except for CSC which 
were situated among HCC cells close to FS. There were gradual merges between HCC and CSC, CSC and D, D and 
DH, and D and BD, respectively. Cells of CSC and D resembled rat oval cells. Cells of these four elements had atypi-
cal features regarded as malignant. Immunohistochemically (IHC), HCC were positive for arginase, HepPar1, and 
less frequently CK7. CSC were positive for CK7. D were positive for arginase, HepPar1, CK7, CK19, EMA, and Ep-
CAM. DH were positive for arginase, HepPar1, and CK7. BD were positive for CK7, CK19, EMA, EpCAM and mucin. Al-
though such tumors as this have been termed stem cell-related cancers, our case lacked definite evidence for stem 
cell origin in histology as well as in the IHC that showed negativity for KIT, CD34, and OCT3/4. The above findings 
suggest that CSC, D, DH and BD are analogous to the ductular reaction seen in hepatic inflammation. Therefore, we 
termed the phenomenon “malignant ductular reaction”. It is suggested in the present tumor that at first only HCC 
developed, and then HCC cells in the interface with FS transformed to CSC, like a fetal ductal plate. Then, the CSC 
gave rise to D, which in turn led to DH and BD in FS, all findings of which are most likely sequential considering em-
bryonic biliary development. The idea that the present tumor was at first D carcinoma and then D developed on one 
hand into CSC and HCC, and on the other into DH and BD seems possible, but its probability appears low because 
the vast majority of the present tumor had the phenotype of HCC. 
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Introduction

The proximal biliary system is composed of 
complex biliary structures containing bile cana-
liculi, Herring ducts, ductules, and interlobular 
ducts [1]. Herring ducts are located in the 
periphery of the liver parenchyma, and are 
composed of hepatocytes and/or ductules. The 
ductules are situated in the peripheral portal 
tracts and consist of small cuboidal cholangio-
cytes that are not accompanied by hepatic 
arteries, in contrast to interlobular ducts which 
are always situated next to hepatic arteries. 
Ductules are categorized as typical and atypi-

cal; the former has lumens while the latter do 
not. Hepatic progenitor cells or stem cells are 
thought by some to reside in Herring ducts and 
ductules [1, 2]. The proliferated ductules, both 
typical and atypical, are called the ductular 
reaction [1, 3]. The ductular reaction occurs in 
any type of portal inflammations, but is most 
prominent in extrahepatic obstruction and pri-
mary biliary cirrhosis. Interlobular ducts have 
obvious round lumens, are composed of colum-
nar biliary epithelium, and are thought not to 
have proliferative activity whereas Herring 
canals and ductules can proliferate. Interlobular 
bile ducts drain into common bile duct by septal 
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(having connective tissue walls), area, segmen-
tal, and hepatic ducts, along with peribiliary 
glands. Cholangiocarcinomas arise from these 
particular cell types and show each particular 
histologic phenotype [4]. 

The majority of malignant liver tumors are 
hepatocellular carcinoma (HCC) and cholangio-
carcinoma; the former shows hepatocellular 
phenotypes or is derived from hepatocytes and 
the latter cholangiocytic phenotypes or arises 
from cholangiocytes. Cholangiolocellular carci-
noma was first described by Steiner and 
Higginson [5] for the liver carcinoma displaying 
structures resembling cholangioles or duct-
ules. Recently, there have been some reports 
and studies of unusual liver carcinomas which 
have shared features of HCC, cholangiocarci-
noma, and/or cholangiolocellular carcinoma. 
Such cases have been reported as various 
terms such as cholangiolocellular carcinoma, 
combined hepato-cholangiocarcinoma, stem 
cell malignancy, intermediate carcinoma, and 
hepato-cholangiocarcinoma with stem cell fea-
tures [5-9]. We herein report a case of HCC with 
a minor component of cholangiocytic struc-
tures resembling a ductular reaction.

Case report

A 51-year-old man had been followed up 
because of cirrhosis of probable alcoholic ori-
gin. HBV and HCV were negative, and the 
patient was an alcoholic drinker. During the fol-
low-up, he was found to have a small nodule in 
the liver segment 8 by CT/angio-CT, and its 
resection was carried out under the clinical 

diagnosis of HCC. Grossly, the tumor was small, 
solid and expansile, and measured 12×10×11 
mm (Figure 1). Fibrous septa were present.

Microscopically, the nodule was composed 
largely of HCC (percentage of area: 90%), and 
the remaining of biliary elements consisting of 
clusters of small cells (3%), ductules (3%), duct-
ular hepatocytes (2%) [10], and bile ducts (2%). 
The HCC was well to moderately differentiated, 
corresponding to Grade II of Edmondson and 
Steiner [11] (Figure 2A). The structural pattern 
was compact and less frequently trabecular. 
No portal tracts were present in the HCC. 
Fibrous septa were noted in places. Tumor ves-
sels were also present. No rims of macroregen-
erative nodule [12], atypical adenomatous 
hyperplasia [13], or dysplastic nodule were 
present. The tumor was not focal nodular hyper-
plasia or hepatocellular adenoma because of 
the presence of atypical features and back-
ground cirrhosis. The non-HCC elements were 
intimately mixed up and formed several foci. 
They were characteristically located in the 
fibrous septa except for the clusters of small 
cells which were situated among HCC cells 
close to fibrous septa. 

The clusters of small cells were present in the 
HCC parenchyma next to the fibrous septa 
(Figure 2B and 2C), and they were frequently 
merged with ductules within the fibrous septa 
or in the interfaces between HCC cells and the 
septa. They formed discrete nodules and con-
sisted of small cells with scant ovoid cytoplasm, 
increased nucleo-cytoplasmic ratio, oval cells-
like features, and nucleoli. They were charac-
teristically accompanied by heavy neutrophilic 
infiltrations. The ductules were complex-tubular 
or cord-like structures consisting of cuboidal or 
oval cholangiocytes, thus resembling bile duct-
ules in the ductular reaction (Figure 2D and 
2E). These ductular structures were character-
istically infiltrated by neutrophils (Figure 2D), 
and these cells were similar cytologically to 
those of the clusters of small cells (Figure 2E). 
The ductular hepatocytes were found in the 
fibrous septa, mixed with or very close to the 
ductular areas, and were present singly (Figure 
2F) or in clusters (Figure 2G). There were obvi-
ous transitions between ductules and ductular 
hepatocytes (Figure 2F). No direct merges 
between ductular hepatocytes and HCC cells 
were seen. The ductular hepatocytes had abun-

Figure 1. Gross features of the cut surface of the 
resected liver tumor (arrows). The tumor measures 
12×10×11 mm, is solid, expansile, and is well-
defined. Fibrous septa are seen. The background 
shows cirrhosis.
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dant acidophilic cytoplasms similar to normal 
hepatocytes or HCC cells. The bile ducts were 
also located in the fibrous septa, and were con-
tinuous with ductules (Figure 2H). The bile 
ducts had apparent lumens that were larger 

The HCC areas were positive for arginase, 
HepPar1, and less frequently CK. The clusters 
of small cells are positive for CK7. Ductules 
were positive for arginase, HepPar1, CK7, 
CK19, epithelial membrane antigen (EMA), and 

Figure 2. Histopathologic features of the liver tumor. (A) Hepatocellular car-
cinoma (HCC) area showing typical compact and trabecular patterns. Tumor 
vessels are present. H&E, ×40. (B, C) The area of cluster of small cells (CSC) 
shows an aggregate of small oval cell-like cells with scant cytoplasm, in-
creased nucleo-cytoplasmic ratio, nucleoli, and neutrophilic infiltrations. (B) 
×40. (C) ×100. (D, E) The areas of fibrous septa of HCC showing malignant 
ductular reaction (DR), clusters of small cells (CSC), and HCC cells. There are 
gradual transitions between HCC cells and CSC cells and also between CSC 
cells and ductular cells. (D, E) ×100. (F, G) The areas of ductular hepatocytes 
(arrows) in fibrous septa of HCC showing a mixture of ductular cells and duct-
ular hepatocytes (arrows) that are present singly (F) or in clusters (G). There 
is a gradual transition between the ductular cells and ductular hepatocyte (F, 
arrow). (F, G) ×100. (H) The area of fibrous septa of the HCC showing bile duct 
differentiation (arrows) and ductules (DR). (H) ×100.

than those of ductules. Direct 
transitions between the bile 
ducts and HCC cells were not 
noted. Thus, the clusters of 
small cells were similar to rat 
oval cells, the ductules to nor-
mal ductules, the ductular 
hepatocytes to hepatocytes 
or HCC cells, and the bile 
ducts to interlobular bile 
ducts. However, all of these 
unusual elements in the pres-
ent tumor had significant cel-
lular and structural atypia to 
be diagnosed malignant. The 
background liver was micro- 
nodular cirrhosis (a2, f4) with-
out specific changes such as 
fatty changes, Mallory-Denk 
bodies, perivenular fibrosis, or 
ballooning.

An immunohistochemical stu- 
dy was carried out by the 
Dako Polymer method using 
an automatic immunohisto-
chemical stainer (DAKO). The 
results are shown in Table 1. 
KIT, CD34 and OCT3/4 are 
markers of stem cells and 
other primitive or tumour ce- 
lls. Cytokeratin (CK) 7 and 
CK19 are expressed in chol-
angiocytes of the adult and 
fetal livers. HepPar1 is ex- 
pressed in hepatocytes and 
other cell types. Arginase is a 
lineage biomarker of hepato-
cytes. AFP is an oncofetal and 
expressed in HCC cells in the 
liver. EMA is a differentiated 
antigen expressed in hepato-
cytes and primitive cholangio-
cytes in the liver. The expres-
sion of EpCAM is seen in prim-
itive cholangiocytes. Mucins 
are present in bile duct cells 
but not in hepatocytes. 
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epithelial cell adhesion molecules (EpCAM). 
The ductular hepatocytes were positive for argi-
nase, HepPAR1, and CK7. Bile ducts were posi-
tive for CK7, CK19, EMA, EpCAM, and mucins. 
KIT and CD34 labeled only mast cells and 
endothelial cells, respectively (Figure 3).

Discussion

We herein report a unique case HCC with sev-
eral foci of atypical biliary or hepatocellular ele-
ments (clusters of small cells, ductules, ductu-
lar hepatocytes, and bile ducts) which were 
intimately admixed and located in fibrous 
septa. The vast majority of the present tumor 
was HCC, and characteristically only 10% of the 
tumor was composed of non-HCC epithelial ele-
ments. Theise et al. [2] and others [3-9] have 
suggested the presence of stem cells or pro-
genitor cells in the ductules and Herring ducts. 
The stem cells have been thought to differenti-
ate both into hepatocytes and cholangiocytes. 
Such liver tumors as the present tumor have 
been reported by some pathologists as stem 
cell-related ones such as hepato-cholangiocar-
cinoma with stem cell features [3-9], and such 
tumors have been thought by some to be asso-
ciated with stem cells. We could not identify, 
however, the stem cells in the present liver 
tumor. We could not investigate this case by 
electron microscopy, and employed only immu-
nohistochemical features. However, liver stem 

cells were difficult to identify by electron micros-
copy; in the present case, liver stem cells were 
best identified by KIT expression. The most reli-
able stem cell antigens were KIT and CD34, 
which were totally negative in the present case. 
The less specific stem cell biomarker was 
OCT3/4, which was also negative in this case. 
EpCAM and EMA, which are less specific mark-
ers for stem cells, were positive in only ductules 
in the present case. Therefore, we could not 
find any evidence of stem cells in the current 
case; thus, we classified our tumor as HCC  
with a minor component of ductular reactions. 
The stem cell is defined as a specialized cell 
type which after cell division gives rise to an- 
other specific cell type and to one that rema- 
ins a “stem cell”. Thus, the stem cell hypothesis 
is quite conceptual, and the identification of 
stem cells is very difficult. Therefore, we think 
that the concept of stem cells cannot be 
overused. 

The non-HCC epithelial elements of the present 
case are very similar to the ductular reaction 
that is seen in various inflammatory hepatobili-
ary diseases [3]. The non-HCC biliary epithelial 
elements of the present case consisted of clus-
ters of small cells, ductules, ductular hepato-
cytes, and bile ducts. It is of interest that these 
four elements are closely located, admixed, 
and formed a focus of cell clusters, suggesting 
that these represent a unit of a cellular system. 
It is also of interest that these units resemble 
the ductular reaction seen in non-neoplastic liv-
ers with inflammation. There was significant 
atypia in the non-HCC elements of the present 
case, and we think that the cell unit is the 
malignant counterpart of the ductular reaction, 
i.e. “malignant ductular reaction”. It is of inter-
est that the malignant ductular reaction that 
was characteristically accompanied by severe 
neutrophilic infiltration; this phenomenon is 
also seen in the usual non-malignant ductular 
reaction. This suggests the validity of our 
hypothesis. We also speculate the presence of 
the cell renewal downstream from clusters of 
small cells to ductules, and then from ductules 
to ductular hepatocytes or to bile ducts. That  
is, we postulate in this case that cells of the 
clusters of small cells gave rise to ductules, 
which in turn led to ductular hepatocytes  
and bile ducts. This hypothesis is similar to  
that of the ductular reaction in chronic liver dis-
eases. Therefore, we think that the present 

Table 1. Expression of various antigens in each 
subset of the hepatocellular carcinoma

HCC CSC Ductules Ductular 
hepatocytes

Bile 
ducts

Arginase ++ - + + -
HepPar1 +++ - + ++ -
AFP - - - - -
CK7 + + +++ + ++
CK19 - - + - +
EMA - - + - +
CEA - - - - -
KIT - - - - -
CD34 - - - - -
Oct3/4 - - - - -
EpCAM - - + - +
AB-PAS - - - - +
CK: cytokeratin. AB-PAS: alcian blue/PAS double staining 
for mucins. HCC: hepatocellular carcinoma. CSC: clusters 
of small cells.
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case was an HCC with a malignant ductular 
reaction. The upstream of the cell renewal from 
clusters of small cells to HCC remains to be 
investigated.

The similarity between the ductular reaction 
and the ductal plate has been advocated [3]. In 
fact, the ductal plate, which is seen in embry-
onic and fetal livers, resembles morphological-
ly the ductular reaction [14-17]. The ductal 
plate is a double-layered cylindrical structure 
which leads to the development of ductules, 
bile ducts, periportal hepatocytes, peribiliary 
glands, and pancreatic acinar cells [18-23]. The 
developmental process involves various molec-
ular changes, such as CK profile, apoptosis, 

tophysin, NCAM and NSE, and these molecules 
are biomarkers for stem cells [31].

Most of the previously reported cases of these 
cholangiolocellular or hepato-cholangiocarci-
nomas with stem cell features have been con-
cerned with large liver cancers and with liver 
cancers in which the “stem cell features” were 
predominant and HCC/cholangiocarcinoma 
elements are very scant. In contrast, the pres-
ent tumor was largely composed of HCC (90%), 
with only a minor component of scattered foci 
of malignant ductular reaction (10%). We previ-
ously demonstrated CK19-poisitve ductal and 
ductular structures in atypical adenomatous 
hyperplasia and small HCC [32]. We also report-

Figure 3. Immunohistochemical features of the liver tumor. A: Arginase is 
expressed in hepatocellular carcinoma (HCC) areas and to a lesser extent in 
the ductules (small arrows) and ductular hepatocytes (wide arrows). Immu-
nostain for arginase, ×40. B: HepPar1 is expressed in the ductules (DR) and 
ductular hepatocytes (arrows). Immunostain using HepPar1, ×60. C: CK7 
expression. The ductules (DR) are strongly positive for CK7 and relatively 
weakly in the HCC cells. Immunostain for CK7, ×80. D: CK19 expression. 
CK19 is expressed in the ductules (DR). Immunostain for CK19, ×80. E: EMA 
is positive in the ductulular cells (DR) and bile ducts. Immunostain for EMA, 
×80. F: EpCAM expression is seen in the ductular cells (DR) and bile ducts. 
Immunostain for EpCAM, ×80. 

and cell proliferation, peribili-
ary capillary plexus, glycosyl-
ation, and epithelial-mesen-
chymal interactions [14-26]. 
Our recent study showed th- 
ere are stem cell-like cells ex- 
pressing C-erbB2, CD56, ch- 
romogranin, synaptophysin, 
bcl2, NSE, NCAM, KIT, and 
PDGFRA in the human fetal 
ductal plate, suggesting the 
presence of stem cells in the 
human ductal plate [26]. 
Thus, the ductular reactions 
resemble the fetal ductal 
plate in many functions as 
well as in histologic features. 
It is interesting that the ma- 
lignant ductular reaction 
resembles the fetal ductal 
plate from the viewpoint that  
the carcinogenesis/progres-
sion of tumours recapitulates 
the ontogeny/embryology. It 
helps to indicate that, apart 
from the ductal plate, the 
human fetal liver has other 
kinds of embryonic or fetal 
stem cells in the hilar and 
large portal tracts [28-30]. 
These obvious stem cells are 
located particularly near the 
nerve fibers [30]. This associ-
ation between stem cells and 
neurons is interesting in that 
stem cells are positive for 
neuroendocrine antigens su- 
ch as chromogranin A, synap-
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ed a case combined HCC-cholangiocarcinoma 
arising in an atypical adenomatous hyperpla-
sia, now called dysplastic nodules [33]. These 
cases had suggested that combined liver tu- 
mors might have emerged early in HCC devel-
opment, i.e. in atypical adenomatous hyperpla-
sia and small HCC. The present case is a small 
HCC (12 mm); thus it supports the above state-
ments. In addition, we speculate in the current 
case that the malignant ductular reaction 
emerged in an already-developed HCC because 
the vast majority of the tumor was conventional 
HCC. We speculate in the current case that 
clusters of small cells emerged in small HCC 
and then they yielded the ductules which in turn 
gave rise to ductular hepatocytes and bile 
ducts. The hepatoblasts in human fetus trans-
form to the ductal plate, a mimic of ductular 
reaction. Therefore, it is conceivable that the 
clusters of small cells might have been derived 
from the ordinary HCC cells. 

Ductular hepatocytes have been studied under 
inflammatory conditions. They are seen in the 
furan-treated rats [10], and they were seen to 
develop from cholangiocytes in mouse models, 
in which hepatocytes could be differentiat- 
ed from cholangiocytes by integrin scaffolds 
under liver injury [34]. In the present case, we 
suspect that the ductules transform into the 
ductular hepatocytes. This phenomenon of 
ductular hepatocyte is the first report in HCC, to 
the best of our knowledge, and indicates that 
so-called cholangiocellular carcinoma can 
transform in part to HCC cells. We also think 
that the bile duct elements are derived from the 
ductules. 

It is important that epithelial and mesenchymal 
interactions play important roles in the human 
liver embryogenesis [35, 36] as well as in the 
ductular reaction [3]. In the present case, the 
malignant ductular reaction was located in the 
fibrous septa next to HCC parenchyma. As is 
well known, the ductal plate develops and 
matures in the interface between hepatoblasts 
and portal mesenchyme in embryonic livers. 
Therefore, it is very likely that the ductular reac-
tion is in close association with the functions of 
the portal tract connective tissue and fibrous 
septa in HCC. We previously reported that fibro-
sis within HCC is causally related to activated 
stellate cells in Disse spaces of HCC, also 
known as fat-storing cells [37], suggesting indi-

rectly that the malignant ductular reactions 
may be associated with activated stellate cells. 

Immunohistochemically, the HCC element was 
positive for hepatocyte lineage antigens, argi-
nase and HepPar1 and CK7; the latter CK7 find-
ing is relevant and indicates that the HCC com-
ponent shows cholangiocytic features. The 
clusters of small cells was positive for CK7 but 
negative for arginase and HepPar1, indicating 
that they show cholangiocytic phenotype but 
not hepatocellular lineage. The ductules were 
positive for arginase and HepPar1 as well as 
CK7, CK19, EMA and EpCAM, implying that they 
have hepatocellular features in addition to 
cholangiocytic characters. The ductular hepa-
tocytes showed positive reactions for arginase, 
HepPar1, and CK7, indicating that they harbor 
cell lineage of both hepatocytes and cholangio-
cytes. The bile ducts were mucin-positive. 

Conclusions

We present a unique case of small HCC with 
the following four minor (10%) components of 
atypical biliary epithelium: clusters of small 
cells resembling oval cells in rodent chemical 
hepatocarcinogenesis, ductules, ductular hepa- 
tocytes, and bile ducts. We tentatively termed 
these malignant ductular reactions because 
they resembled the ductular reaction in hepato-
biliary inflammations. They were located in the 
fibrous septa, indicating that epithelial mesen-
chymal interactions played important roles in 
their development, similar to the human ductal 
plate ontogeny. The putative transformation of 
the ductules into ductular hepatocytes and bile 
ducts is noteworthy, and suggests that malig-
nant ductules can give rise to malignant hepa-
tocytes and cholangiocytes. We could not iden-
tify a stem cell nature in this tumour. We specu-
late in this tumor that at first an HCC emerged 
and then these four biliary elements trans-
formed from the HCC. We postulate the nature 
of these biliary components in the context of 
human liver ontogeny.
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