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Abstract

Combined hepatocellular cholangiocarcinoma (CHC) accounts for 0.4%-14.2% of primary liver cancer cases and possesses pathological features of both hepatocellular carcinoma and cholangiocarcinoma. Since this disease was first described and classified in 1949, the classification of CHC has continuously evolved. The latest definition and classification of CHC by the World Health Organization is based on the speculation that CHC arises from hepatic progenitor cells. However, there is no evidence demonstrating the common origin of different components of CHC. Furthermore, the definition of CHC subtypes is still ambiguous and the identification of CHC subtype when a single tumor contains many components has remained unresolved. In addition, there is no summary on the newly recognized histopathology features or the contribution of CHC components to prognosis and outcome of this disease. Here we provide a review of the current literature to address these questions. 

Key words: Progenitor cell origin; Pathology classification; Combined hepatocellular cholangiocarcinoma

Wang AQ, Zhen YC, Du J, Zhu CP, Huang HC, Wang SS, Wu LC, Wan XS, Zhang HH, Miao RY, Sang XT, Zhao HT. Combined hepatocellular cholangiocarcinoma: Controversies to be addressed. World J Gastroenterol 2016; 22(18): 4459-4465  Available from: URL: http://www.wjgnet.com/1007-9327/full/v22/i18/4459.htm  DOI: http://dx.doi.org/10.3748/wjg.v22.i18.4459

Core tip: This review article focuses on the current views about the histopathology and clinical characteristics of combined hepatocellular cholangiocarcinoma (CHC). Whether the different components of CHC share a common cell origin is still ambiguous. Furthermore, the definition of CHC subtype is still ambiguous and the identification of CHC subtype when a single tumor contains many components has remained unresolved. The features between hepatocellular carcinoma (HCC) and cholangiocarcinoma (CC) make CHC has better prognosis than CC but poorer than HCC.

INTRODUCTION

Combined hepatocellular cholangiocarcinoma (CHC) is a rare form of primary liver cancer with pathological features of both hepatocellular carcinoma (HCC) and cholangiocarcinoma (CC). CHC accounts for 0.4%-14.2% of primary liver cancer cases in different regions[1-4]. It was first described and classified by Allen and Lisa in 1949[5], and Goodman updated the pathology classification in 1985[3]. Currently, according to the World Health Organization (WHO), CHC is classified into the classical subtype and subtype with stem-cell features[6]. 

Despite the extensive study on CHC over the past 60 years, many questions remain unresolved. Although many studies demonstrated that CHC originated from progenitor cells[7-9], whether all subtypes of CHC with stem-cell features share a common origin is unknown. Furthermore, how to classify the newly recognized histopathology features and how many effects on survival for CHC of the diversity of components and the properties of each component remain unclear. In addition, how to distinguish CHC form CK19(+)HCC and how to identify the subtype when a single tumor contains many components are still ambiguous. Finally, the clinical features of CHC including the risk factors, the role of liver transplantation and diagnosis are still controversial. 

Therefore, here we review the current literature on CHC to address these issues.

EVOLUTION OF CHC CLASSIFICATION

Allen and Lisa first described CHC in 1949[5]. The authors classified this type of tumor into three subtypes including (1) separate masses composed of either HCC or CC; (2) contiguous but independent masses of HCC and CC; and (3) an intermingling of hepatocellular and glandular elements. In 1985, Goodman[3] updated the classification as (1) collision tumors, a coincidental occurrence of both HCC and CC in the same patient; (2) transitional tumors including areas of intermediate differentiation and an identifiable transition between HCC and CC; and (3) fibrolamellar tumors, which resemble the fibrolamellar variant of HCC but also contain mucin-producing pseudoglands. In 1989, The Liver Cancer Study Group of Japan[10] formulated its own classification of CHCs into three types: double cancer, combined type, and mixed type. In 1994[11], CHC was universally defined by the WHO as a tumor with intimate and unequivocal mixtures of both HCC and CC cells. However, these tumors should be distinguished from cases with separate HCC and CC arising in the same liver and in which HCC and CC are present at adjacent locations. 
With the development of medicine, an increasing number of studies have demonstrated that hepatic progenitor cells play an important role in the develop​ment of CHC. Therefore, in 2010, the WHO updated the classification of CHC into the classical type and subtypes with stem cell features[6]. The subtypes were further subdivided into the typical subtype, intermediate cell subtype, and cholangiolocellular subtype. The classical type of CHC contains unequivocal components of HCC and CC, whereas subtypes with stem cell features possess special histopathology features (Table 1). This most recent classification system has been widely adopted.

Origin

Since the identification of CHC occurred, the debate on the origin of CHC has been ongoing. It is theoretically reasonable for CHC to originate from hepatocytes, cholangiocytes or hepatic progenitor cells. Many published studies have aimed to validate the origin of CHC at genetic and protein levels.

Genetic level

Multiple studies have been conducted to verify whether the HCC and CC components of CHC share the same origin and to identify the origin of the components. In 1996, Imai et al[12] investigated alterations of p53, K-ras and Rb-1 genes in seven CHC patients. The authors found that both components of CHC have the same genetic characteristics and speculated that they thus share the same origin. In 2000, Fujii et al[13] studied the allelic status of chromosome arms 1p, 1q, 3p, 4q, 5q, 6q, 8p, 9p, 10q, 11q, 13q, 16q, 17p, 17q, 18q, and 22q in HCC and CC foci of CHC. According to genetic patterns, they classified CHC origin into three possibilities: (1) a collision tumor in which two independent neoplastic clones develop at close proximity; (2) a single clonal tumor with divergent potential; and (3) a single clonal process in which genetic heterogeneity occur in the process of clonal evolution. This was the first unique classification of the origin of CHC at the genetic level. The authors considered that different types of CHCs had the same or different origins. Cazals-Hatem[14] screened for loss of heterozygosity (LOH) and for p53 and beta-catenin mutations in 9 CC, 15 CHC and 3 collision tumors compared with 137 HCC cases. Recurrent specific LOH was identified at 3p and 14q with significant differences among CHC, CC and HCC. The authors concluded that CHC is genetically more similar to CC compared with HCC. CHC shared frequent +1q (71%), +8q (57%), and 8p (57%) with HCC and higher numbers of imbalance with CC. The similar chromosomal changes with HCC and CC suggested that both share characteristics of CHC. These data also supported the same origin of different components of CHC. Although the genetic studies of CHC have provided some preliminary findings, whether HCC and CC components within CHC share the same origin should be further explored.
Protein level

Currently, the widely accepted origin of CHC is hepatic progenitor cells. However, it really takes a long time to get the conclusion. Many studies have used immunohistochemistry analyses to evaluate protein expression in CHC. A study by Okada et al[15] in 1987 reported the same levels of ABH, Lewis, and sialyl Lea antigens in CHC and HCC, indicating that CHC might have a hepatocellular origin. Imai et al[12] studied the expression patterns of carcinoembryonic antigen and keratin in seven CHC patients and demonstrated the same phenotypic characteristics in both components of CHC, suggesting a common origin of the hepatocellular and cholangiocarcinoma components. Zhang et al[8] performed immunohistochemical analysis of twelve CHC cases for hepatocytic (hepPar1, alpha-fetoprotein), cholangiocytic cytokeratin (CK7, CK19), hepatic progenitor cell (OV-6), hematopoietic stem cell (c-kit, CD34), as well as CD45 and chromogranin-A markers. The results suggested that CHC has the same hepatic progenitor cell origin. The same conclusion was also obtained by Akiba et al[16] who performed immuno​histochemical analyses of biliary markers (CK7, CK19, and EMA), hepatocyte paraffin (hepPar-1), hepatic progenitor cell markers[17] (CD56, c-kit, CD133, and EpCAM), and vimentin. Kim et al[18] studied the expression of Yes-associated protein 1 (YAP1), a potential oncogene that can promote stem cell prolife​ration, among three groups comprising 36 HCCs with stem characteristics, 64 HCCs without stemness and 58 CHCs. Higher expression of YAP1 was observed in CHCs and HCCs with stemness than in HCCs without stemness. From the results of the expression of hepatocellular, cholangiocellular and progenitor cell markers, we speculate that the origin of CHC is hepatic progenitor cell.

UNSOLVED HISTOPATHOLOGY PROBLEMS

Although the classification of CHC has been widely accepted, there are still some special histopathology features that have not been classified. Nakajima[19] first described CHC with sarcomatous transformation in 1988, and several similar cases have since been reported[20-22]. In 2013, Terada[23] reported a CHC case with ductal plate malformation features that was characterized with CC cells forming markedly irregular tubules with intraluminal cell projections, bridge formations, and intraluminal tumor biliary cells. Jung et al[24] reported cholangiocellular carcinoma with satellite nodules showing intermediate differentiation. 

Current studies have established that CHC contains various components. However, which component plays a more important role in the prognosis of CHC and whether the number of components could affect the recurrence and survival remain ambiguous. Akiba et al[16] investigated 54 CHC cases according to the WHO classification. The pathology type was defined by predominant histologic pattern (≥ 50%). CHC has wide histologic diversity, which poses a challenge for classification of CHC. Ikeda et al[25] divided 24 CHC cases into two groups: group A with less than 5% stem cell areas, and group B with more than 5% stem cell features. The expression level of delta-like 1 homolog was higher in group B than in group A. The postoperative overall survival rate was better in group A than in group B. These results suggest that the contribution of different components in CHC might be a significant factor that affects outcome. Sasaki et al[26] examined 62 CHC patients and found that the intermediate cell subtype was significantly associated with gender, tumor size, and histological grade of HCC and inversely correlated with the degree of stromal fibrosis. Significant associations were observed between cholangiocellular carcinoma and degree of fibrosis and inflammation, and an inverse association was observed with histological grade of HCC. The proportion of typical subtype was significantly inversely correlated with the degree of inflammation. Furthermore, the histological diversity score was also associated with vascular invasion. These data demonstrate a correlation between the proportion of each stem cell subtype and the histological diversity with clinicopathological factors, suggesting various properties of each component in the development of CHC. Although the WHO provided a clear definition and classification of CHC, the roles of newly recognized histopathology features, properties of each component, and the functions of diversity of components in recurrence and survival still need further exploration. In addition, the definition of CHC subtypes is still ambiguous, and how to distinguish CHC from CK19(+)HCC and how to identify the subtype of CHC when a single tumor contains many kinds of components require further research. 

CLINICAL CHARACTERISTICS

Risk factors

Similar to other primary liver cancers, CHC could be induced by various factors impairing liver parenchyma. Compared with HCC, the relationship between HBV or HCV and CHC incidence is relatively weak[27]. A Japanese study revealed that the anti-HCV-positive rate was high in CHC as well as in HCC[28]. A hospital-based case-control study in China found that HBV infection and heavy alcohol intake might contribute to the development of CHC[29]. The percent of HCV-HBC infection was 37.3% and chronic liver disease was 38.3%, which suggested that viral infection and cirrhosis may be risk factors for ICC and CHC.

Clinical features

Whether the clinical features of CHC are similar to those of HCC or CCC is controversial. Compared with CC, the clinicopathological features of CHC include more advanced histological differentiation, increased prevalence in males, and lower levels of serum bilirubin and ALP. These features may make it possible to diagnose CHC in patients with suspected CC[30]. CHC is a hypovascular liver cancer with striking elevation of serum AFP and multiple regional lymphadenopathy[31]. These features are similar to both HCC and CC. The prevalence of hepatitis B positivity and cirrhosis in CHC was intermediate between HCC and CC[2,32]. CHCs were more likely to occur in males than CC[33]. Compared with HCC, CHC had lower incidence in Asian or Pacific patients with less distant spread. While clinical characteristics of CHC are similar to those of HCC, overall survival is more similar to that of ICC. Ng et al[34] investigated 21 cases of CHC and found that invasive characteristics with venous permeation, direct invasion into liver parenchyma and microsatellite formation were similar to those of HCC. The hypova​scular features and regional lymphadenopathy features of CHC resemble those of CC. The elevations of serum AFP, venous permeation, and direct invasion and microsatellite formation in CHC are similar to those of HCC. The 75% positive rate of hepatitis B surface antigen and 61.5% AFP elevation rate detected in CHC were also closer to levels in HCC[34]. The features of both HCC and CC make CHC be a typical cancer having no special characters.

DIAGNOSIS

Imaging methods

The development of imaging methods has led to their important role in evaluating the properties of primary liver cancer. Dynamic computed tomography for CHC diagnosis has three enhancement patterns, including type Ⅰ hyper-enhancement in the early phase and hypo-enhancement due to washout of contrast medium in the late phase, resembling HCC; type Ⅱ peripheral enhancement in the early phase; and type Ⅲ late phases and an area of hyper-enhancement in the early phase and an area of slight delayed enhancement in the late phase. Type Ⅲ can be identified on the presentation of computed tomography[35]. Contrast-enhanced computed tomography could also predict the dominant component of CHC, which could optimize the treatment strategy for CHC patients[36]. Sensitivities and specificities for diagnosis of CHC range from 33% to 34% and 81% to 100%, respectively[37]. Therefore, tumor markers and risk factors should be used to improve the accuracy of diagnosis. Magnetic resonance imaging also contributes to the diagnosis of CHC[4].

Pathology

Before operation, it is difficult to accurately diagnose CHC. Although it is not entirely possible to confirm reliable diagnosis of CHC on cytologic preparations alone, cellblock or core biopsy for histochemical and immunohistochemical studies could be helpful for diagnosis[38,39]. Analysis of operative specimens is the gold standard for the diagnosis of CHC.

Treatment

Although the prognosis of CHC is poor, the develop​ment of hepatectomy, liver transplantation, and adjuvant chemotherapy and radiation therapy has improved the survival of patients. 

Hepatectomy is the most important treatment for CHC, and can prolong the life of patients and even cure disease. Eguchi et al[40] reported successful hepatectomy for the intrahepatic recurrence of a CHC case and showed that resection of recurrent tumors could improve the poor prognosis of CHC. 

Liver transplantation is another treatment for CHC. In CHC patients with liver transplantation, the 5-year survival was better than liver transplantation for intrahepatic CC but poorer than that of HCC meeting the Milan criteria[41-44]. The overall survival rates of CHC patients with liver transplantation at 1, 3 and 5 years were 79%, 66% and 16%, respectively[43]. Groeschl et al[45] showed that the survival benefit for localized CHC transplantation is similar to liver resection for CHC, but inferior to transplantation for HCC. Itoh et al[46] showed that better survival could be achieved after the living-donor liver transplantation for CHC meeting the Milan criteria or the Kyushu University criteria, similar to that of HCC.

Apart from operation, several adjuvant treatments are available, such as chemotherapy and radiation therapy. Disease-free survival of 42 mo after operation for a CHC case with lymph node metastasis was achieved through adjuvant chemotherapy and radiation therapy[47]. The case suggested an improved prognosis using multimodal therapy for CHC. Oral administration of UFT[48] effectively treated CHC with lymph node metastases. Systematic chemotherapy with fluorouracil, doxorubicin and cisplatin effectively suppressed the progression of CHC[49].

Together these findings suggest that for treatment of CHC, we should combine surgery with multimodal therapy to improve the survival of patients.

PROGNOSIS

The prognosis of primary liver cancer is poor. How about the prognosis of CHC? Tickoo investigated 27 CHCs with regard to their clinical features, which were different from those of pure HCC[50]. CHC showed disappointing prognosis, with overall 3- and 5-year survival rates of 30% and 18%, respectively. The 1- and 3-year survival rates in the CHC group (81.9% and 47%, respectively) were higher than those of the CC group and lower than those of the HCC group, which suggested a better prognosis of CHC compared with CC but worse compared with HCC[2]. In another center[4], the overall survival rates of CHC at 1, 3 and 5 years were 53%, 26% and 12%, respectively. Thus, the survival of CHC appears to be better than that of CC but worse than that of HCC[51]. Many factors could affect recurrence and survival after treatment. In a study of 30 CHC patients, Lin et al[4] found that major vascular branch invasion, regional organ invasion, nodal and distant metastases could affect prognosis. Park et al[52] concluded that the presence of portal vein thrombosis, distant metastasis and cholangiocellular component might be a poor prognosis indicator. Age, gender, transarterial chemoembolization and T stage were significant prognosis factors in CHC patients. The prognosis is poorer once the cholangiocellular components occur in liver cancer[52]. Sex, tumor-related factors (tumor number, major thrombus, and microvascular thrombus), serum gamma-glutamyl transpeptidase (GGT), and carbohydrate antigen 19-9 level seemed to be independent prognosis factors of long-term surgical survival for HBV-related CHC[53]. Disease-free survival could be affected by tumor size, major thrombus and serum GGT. The overall survival for CHC was associated with tumor size and lymph node metastasis. Poorer disease-free survival and similar overall survival rates were observed between CHCs and CCs[54]. The presence of cirrhosis, percent of serum hepatitis B or C marker positivity and the level of serum alpha-fetoprotein may be prognosis factors. Together these data indicate that CHC has a poor prognosis and many factors affecting the survival of HCC and CC could also be important prognostic factors for CHC.

Prospective

The obvious features between HCC and CC make CHC have better prognosis than CC but poorer than HCC. Owing to the limited therapy, the improvement of prognosis could be achieved by the development of basic science. With the development of sequencing techniques, it will soon be possible to demonstrate whether the different components of CHC share the same origin at the DNA level[55]. In addition, we could further explore whether CHC originates from hepatic progenitor cells at the RNA and protein levels. Finally, to address the unsolved pathology questions of CHC, many more studies are needed to clearly distinguish CHC from CK19(+)HCC and define the correct subtypes when a single mass has many different components. Owing to the variation of function in deciding the survival of different cancer components, perhaps a score system on the properties of each component and the numbers of components to predict the prognosis could be established.
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Table 1  Evolution of classification of combined hepatocellular cholangiocarcinoma


Ref.�
Classification�
�
Allen et al[5], 1949�
Separate masses�
�
�
Contiguous but independent masses�
�
�
Intimate intermingling of hepatocellular and glandular element�
�
Goodman et al[3], 1985�
Collision tumors, a coincidental occurrence of both HCC and CC in same patient�
�
�
Transitional tumors including areas of intermediate differentiation�
�
�
Fibrolamellar tumors, having features of fibrolamellar HCC and CC�
�
Liver Cancer Study Group of Japan[10] 1989�
Double cancer�
�
�
Combined type�
�
�
Mixed type�
�
WHO[6] 2010�
CHC-classical: typical HCC and typical CC�
�
�
CHC-SC �
�
�
CHC-SC-typical: nests of mature looking hepatocytes with peripheral clusters of small cells that have a high nucleus:cytoplasm ratio and hyperchromatic nuclei�
�
�
CHC-SC-int: tumor cells show features intermediate between hepatocytes and cholangiocytes. These tumor cells show strands, solid nests and/or trabeculae of small, uniform cells with scant cytoplasm and hyperchromatic nuclei�
�
�
CHC-SC-CLC: admixtures of small monotonous glands, antler-like anastomosing patterns. Each tumor cell is cuboidal, smaller in size than normal hepatocytes, with a high nucleus: cytoplasm ratio, and distinct nucleoli�
�
CHC: Combined hepatocellular-cholangiocarcinoma; CHC-SC-typical: Combined hepatocellular-cholangiocarcinoma, stem cell features, typical subtype; CHC-SC-int: Combined hepatocellular-cholangiocarcinoma, stem cell features, intermediate cell subtype; CHC-SC-CLC: Combined hepatocellular-cholangiocarcinoma, stem cell features, cholangiolocellular subtype; HCC: Hepatocellular carcinoma; CC: Cholangiocarcinoma.
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