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Abstract
Presence of synchronous double primary Hepatocellular Carcinoma (HCC) and Intrahepatic 
Cholangiocarcinoma (ICC) (sdpHCC-ICC) located separately within a single liver is extremely rare. 
We reported a 49-year-old female with the diagnosis of HBV was admitted to our hospital. The 
levels of α-Fetoprotein (AFP) and Carbohydrate Antigen 19-9 (CA19-9) were found to be elevated. 
Abdominal ultrasonography and enhanced computed tomography revealed two solid masses located 
in Segments (S) 4 and 6 of the liver. The preoperative diagnosis was multiple primary hepatocellular 
carcinomas. Hepatic resection of both segments was done. The resected specimens revealed the 
presence of well-defined tumors in segments 4 and 6. Histopathological examination confirmed 
the tumor of the 4th segment to be moderately and poorly differentiated ICC, and the tumor of the 
6th segment to be poorly differentiated HCC. Immunohistochemically, the ICC in S4 was positive 
for CK19 and negative for Heppar-1, while the HCC in S6 was positive for Heppar-1 and negative 
for CK19. Unfortunately, metastasis to multiple organs and lymph nodes were observed 3 months 
later. The clinical characteristics of sdpHCC-ICC are usually atypical and nonspecific making its 
preoperative diagnosis quite difficult. The purpose of this study is to investigate the clinical, imaging, 
pathological characteristics and prognosis of patients with sdpHCC-ICC, in order to enhance our 
understanding of the disease and improve diagnostic and therapeutic effect.
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Introduction
Primary Liver Carcinoma (PLC) can histologically be divided into 3 types according to World 

Health Organization [1] viz. Hepatocellular Carcinoma (HCC), Intrahepatic Cholangiocarcinoma 
(ICC), and combined Hepatocellular Carcinoma and Cholangiocarcinoma (cHCC-CCA). Although 
HCC and ICC are the two main forms of primary liver cancer, the incidence of synchronous double 
primary hepatic cancers comprising both of them is very low [2-4]. The two types of tumors can be 
recognized concurrently in the same tumor or separately at different sites in the same liver. Allen 
[5] classified the tumors of concurrent HCC and ICC into three categories, which included type 
A (separate double nodules of HCC and ICC), type B (contiguous masses of HCC and ICC) and 
type C (the mixed tumor intermingling with components of both HCC and ICC). The latter two 
tumors are a form of cHCC-CCA according to the present consensus [6]; however, the former is 
separately regarded as synchronous double primary Hepatocellular Carcinoma and Intrahepatic 
Cholangiocarcinoma (sdpHCC-ICC). Due to the rarity of sdpHCC-ICC, only a few studies had 
been performed [2-4,7-9]. Furthermore, the clinical understanding of the disease is poor, making 
the preoperative diagnose a challenge. In this case report, sdpHCC-ICC with a background of 
Hepatitis B Virus (HBV) infection and obvious liver cirrhosis will be discussed after the detailed 
review and analysis of the currently available literature of related clinicopathological and imaging 
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features with the clinical diagnosis and treatment characteristics in 
order to improve the clinical understanding of sdpHCC-ICC.

Case Presentation
A 49-year-old female was admitted in our hospital with the chief 

complaints of pain abdomen and weakness. Four years prior to the 
admission, she was diagnosed with hepatitis B infection with obvious 
liver cirrhosis. She was managed with antiviral therapy (entecavir) 
and anti-fibrosis therapy (soft-liver tablet of Trionyx nail) along with 
yearly physical examination and routine abdominal scan. She also 
had a history of uterine leiomyomas for several years and was treated 
with progesterone preparation.

She was subjected to Abdominal Contrast-
Enhanced Ultrasonography (CEUS) which revealed the presence of 
two separate well-defined hypoechoic masses in the Segment 4 (S4) 
and Segment 6 (S6) of the liver which measured 5.0 cm × 4.6 cm and 
2.5 cm × 2.1 cm in size, respectively. The tumors were heterogeneous 
on the inside and had enhanced characteristics, suggesting that both 
of them were hyper vascular in nature (Figure 1). Subsequently, 
preoperative abdominal contrast-enhanced Computed Tomography 
(CT) and Magnetic Resonance Imaging (MRI) were performed which 
provided the images of two separate masses with different contrast 
features (Figure 2, 3). Based on these preoperative examinations, 
the liver tumors were diagnosed as atypical multiple primary 
hepatocellular carcinomas. Further laboratory investigation included: 
platelet and white blood cell counts of 76.00 × 109/L and 2.91 × 109/L, 
respectively; hemoglobin, albumin, and total bilirubin levels of 120 
g/L, 52.4 g/L and 17.3 umol/L, respectively; and Aspartate (AST) and 
Alanine Aminotransferase (ALT), alkaline phosphatase, and gamma-
glutamyl transpeptidase concentrations of 34.6 U/L, 26.0 U/L, 
129.4 U/L, and 48.4 U/L, respectively. She had a prothrombin time 
(percent) of 57.0%. Her indocyanine green retention rate at 15 min 
was 1.3%. Hepatitis B virus antigen was positive. Her serum alpha-
fetoprotein was elevated (82.7 IU/ml, normal <5.8 IU/ml). The level 
of carbohydrate antigen 19-9 was also found to be elevated (270.6 U/
ml, normal <27 U/ml).

The patient underwent partial liver resection with 
cholecystectomy. The resected specimen revealed the tumor in S4 as 

a well-defined off-white slightly hard elastic lesion, and the tumor 
in S6 as a round yellowish-white soft elastic lesion. Intraoperative 
pathologic examination of a lymph node at the hepatic portal region 
was performed concurrently which identified the presence of tumor 
cells in the lymph node which warranted the addition of extensive 
lymphadenectomy to the previous procedure.

The pathological examination revealed the tumor in the S4 as 
moderately and poorly differentiated ICC (Figure 4A), while that of the 
S6 as poorly differentiated HCC (Figure 4B). No traces of cancerous 
emboli were found in vein and lymph  vessel. The hepatic tissue 
adjacent to the tumors was found to be cirrhotic during pathological 
examination. During the immunohistochemical examination, the 
S4 tumor cells stained positive for CK19 and negative for Heppar-1, 
while the S6 tumor cells stained positive for Heppar-1 and negative 
for CK19. According to the histological findings, the liver tumors 
in this patient were diagnosed as synchronous double primary liver 
cancers.

The postoperative course was uneventful and she was discharged 
on postoperative day 15. During the first follow-up visit which 
was scheduled a month after the discharge, there were evidences 
of new recurrent lesions in the left lobe of the liver. So TACE was 
performed after checking for the presence of any contraindications. 
Unfortunately, the test confirmed the presence of recurrence along 
with metastasis in bilateral lung, left pubic bone, lymph nodes in the 
hepatoduodenal ligament and the Para aortic region. The patient died 
of liver failure 16 months after surgery.

Discussion and Conclusions
sdpHCC-ICC is a rare and special type of primary liver 

malignancy whose pathogenesis is still unclear. HCC and ICC 
both have potential to occur independently. The primary tumor to 
occur may be HCC which may transform to ICC or vice versa. The 
malignant transformation of hepatic progenitor cells that occur may 
differentiate completely or incompletely into HCC and ICC [10]. 
In some previous reports, sdpHCC-ICC was generally included as 
cHCC-CCA [5,11,12]. However, the World Health Organization 
(WHO) reclassified cHCC-CCA in 2004, and called independently 
occurring HCC and ICC simultaneously in the liver as double primary 

Figure 1: Abdominal Contrast-Enhanced Ultrasonography (CEUS) identified two separate well-defined hypoechoic tumors that were heterogeneous on the inside 
in the segment 4 (S4) and segment 6 (S6) of the liver (green arrows; 5.0 cm × 4.6 cm and 2.5 cm × 2.1 cm in size, respectively). The S4 tumor presented high 
heterogeneous enhancement and the S6 tumor showed homogeneous enhancement in the arterial phase, the both tumors showed low enhancement in the portal 
venous phase and delayed phase.
AP: Arterial Phase; VP: Portal Venous Phase; DP: Delayed Phase
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carcinoma, which were excluded from cHCC-CCA. The proportion 
of sdpHCC-ICC is usually much lower than that of cHCC-CCA. A 
previous retrospective study [8] reported that sdpHCC-ICC occupied 
0.23% of primary liver cancers while the Surveillance, Epidemiology, 
and End Results (SEER) database showed the actual incidence of 
sdpHCC-ICC to be far less than 0.8% [13]. Due to its rarity, it is very 
difficult to diagnose the disease before the pathological confirmation 
of the surgical specimens. None of the 10 cases were diagnosed 
accurately preoperatively in the above-mentioned retrospective study 
[8]. In fact, Inaba et al. [2] indicated that most cases of multiple liver 
tumors were diagnosed initially as HCCs, with only about 20% being 
accurately diagnosed as synchronous primary hepatic tumors. The 
case of our report was also misdiagnosed as multiple HCCs prior to 
pathological confirmation.

There have been reports that noted a relationship between chronic 
liver inflammation and sdpHCC-ICC, as most cases suffered from 
chronic hepatitis or cirrhosis [2,4]. It is a well-recognized fact that 

HBV or HCV infection leads to hepatitis and liver cirrhosis which 
are potential risk factors for HCC and ICC [14-16]. Moreover, these 
relationships were supported by previous studies which showed that 
chronic liver inflammation played a significant role at the molecular 
level in coincidental double primary tumor that are HCC and ICC 
[17,18]. Among these, HCV infection may be considered to have 
one of the closest associations with development of sdpHCC-ICC, 
as most of cases with the disease of interest had had a prior HCV 
infection [2,19,20]. For example, the report by Watanabe et al. [19] 
which included 33 synchronous double cancer cases confirmed that 
72.7% of patients had HCV infection, while only 9.3% of patients had 
HBV infection. However, the subject of our study, the 49-year-old 
female had a history of HBV infection with obvious cirrhosis of the 
liver.

The clinical manifestations of HCC and ICC are not specific, 
and only a few patients present with symptoms like discomfort and 
fatigue in earlier course of the disease, which makes the early accurate 

Figure 2: Abdominal Computed Tomography (CT) imaging of the two tumors (white arrows). Pre-contrast phase revealed two separate hypoattenuating hepatic 
masses in S4 and S6 (white arrows; 5.0 cm × 4.6 cm and 2.5 cm × 2.1 cm in size, respectively). On contrast-enhanced dynamic CT, the S4 tumor showed 
peripheral enhancement with central low density in the arterial phase and the peak enhancement appeared in the portal venous phase, and presented slightly 
centripetal enhancement in the delayed phase. The whole S6 tumor was heterogeneously enhanced in the arterial phase and followed by wash-out in the portal 
venous phase, and the delayed phase.
Pre: Pre-Contrast; AP: Arterial Phase; VP: Portal Venous Phase; DP: Delayed Phase

Figure 3: Abdominal magnetic resonance findings of the two tumors (white arrows). The tumors in S4 (A) and S6 (B) indicated similar findings of low signal intensity 
on T1WI and high signal intensity on T2WI. The DWI (b=800 mm²/s) showed high-intensity masses and ADC map from conventional DWI showed the massed with 
decreased signal intensity, suggesting both tumors diffusion restriction. The S4 tumor showed rim-enhancement throughout arterial, portal venous, and delayed 
phase. The S6 tumor showed arterial-enhancing and delayed wash-out. The hepatobiliary phase appeared as hypointense nodules.
T1WI: T1-Weighted Images; T2WI: T2-Weighted Images; DWI: Diffusion Weighted Imagings; ADC: Apparent Diffusion Coefficient; HBP: Hepatobiliary Phase
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clinical diagnosis difficult. In practice, blood tumor markers and 
imaging findings are important tools to determine the diagnosis 
of primary liver cancers. Heppar-1 and AFP are considered as the 
most significant tumor marker for HCC, while CK7 and CA19-
9 are valuable markers for differentiating ICC from HCC [21,22]. 
According the study of Cao [23], the frequency of simultaneous 
increment of AFP and CA19-9 levels in sdpHCC-ICC (29%) was 
significantly higher than that in pure HCC (9%) or ICC (6%). This 
may be an important characteristic of sdpHCC-ICC, and might 
help to preoperatively distinguish multiple HCCs or ICCs from 
sdpHCC-ICC. In our report, the simultaneously elevation for both 
AFP and CA19-9 levels may provide some information. However, the 
tumor markers are neither sensitive nor specific enough to diagnose 
sdpHCC-ICC. As cHCC-CCA has the components of both HCC and 
ICC s, the elevation of two tumor markers can also be observed, due 
to which the need of imaging examination is of utmost important to 
help in further diagnosis. Recently, some studies have examined the 
imaging findings in cases of ICC [24-26]. Ultrasound usually shows 
hypoechoic mass. However, characterization of a malignant mass on 
US is often limited because of its variability and non-specificity [27]. 
CT and MRI with the aid of various types of contrast enhancement 
reveal the tumor as a well-defined solid tumor [24,26]. The main feature 
of ICC is “delayed reinforcement”, which appear as a peripherally 
enhanced lesion during the early phase followed by a mild centripetal 
progression of enhancement over time in dynamic CT and MRI [28]. 
The preoperative CT or MRI findings always diagnose the tumor as 
“atypical liver cancer” and is unable to give an accurate diagnosis in 
many cases [19]. The primary mass feature observed in enhanced 
CT or MRI image is “fast wash-in and fast wash-out,” which is the 
characteristic feature of HCC. But the secondary masses were always 
considered to be the satellite nodules or intrahepatic metastasis of 
primary tumor. So, clinicians can make a diagnosis of multiple liver 
malignant tumors for sdpHCC-ICC patients. In fact, the CT or MRI 
images of sdpHCC-ICC are mainly the combinations of the images 
that are characteristics of both HCC and ICC due to which clinicians 
should consider the possibility of sdpHCC-ICC even if its incidence 
is very low when such imaging phenomenon is witnessed. The review 
of the CT and MRI features of our patient showed that, although the 
larger tumor had several features of ICC, it was still difficult to confirm 
the diagnosis. In this case, the diagnosis might have been further 
confused by the knowledge of a higher prevalence of HCC than ICC 
in HBV patients. Therefore, for patients with simultaneous increase 
of AFP and CA19-9, sdpHCC-ICC should be strongly suspected 
especially in patient with chronic hepatitis, even if the prevalence of 

it is very low. A variety of imaging methods should be combined to 
further improve the preoperative diagnosis of sdpHCC-ICC.

Several modes of treatment for the patients with sdpHCC-ICC are 
available. Among these, surgical resection is regarded as the treatment 
of choice because it can be both diagnostic and curative especially in 
the patient without cirrhosis [29,30]. The selection of candidate ideal 
for surgery is of utmost importance. The important factors that play 
the vital role for selection are pre-existing cirrhosis and tumor extent 
[31,32] since the tumor associated with liver cirrhosis has increased 
risk of serious postoperative complications, such as seroperitoneum, 
hypoproteinemia, and pleural effusion. These complications can be 
prevented with active protein supplementation and diuresis after 
the operation [33]. Recently, aggressive treatments including liver 
transplantation have been used on patients as a radical choice [34]; 
but the long-term curative effect of liver transplantation need to be 
studied further. Transcatheter Arterial Chemoembolization (TACE), 
Percutaneous Ethanol Injection (PEI) and Radiofrequency Ablation 
(RFA), after consideration of size and location of the tumors, can be 
used for unresectable and recurrent masses. However, sdpHCC-ICC 
contains more fibrous tissue and fewer vascular components than 
HCC, and therefore, the therapeutic effect of TACE or PEI is limited 
[35]. Our case was subjected to hepatic resection for the primary 
tumor followed by TACE after an interval of 45 days for intrahepatic 
recurrence. The patient also showed evidence of metastasis and new 
recurrent lesions.

The prognosis of double primary cancer varies among different 
studies. However, the prognosis of sdpHCC-ICC has commonly 
been recognized to be poorer than that of either HCC or ICC due 
its ability to recur and metastasize readily [36]. Cao retrospectively 
studied the clinical characteristics of 35 cases of sdpHCC-ICC and 
revealed that tumor recurrence developed in 77.1 % of patients, 
and distant metastases were detected in 20% of patients after partial 
hepatectomy. The median Overall Survival (OS) was 18 months, and 
the 1, 3, 5-year OS rates were 60.0%, 28.9%, and 23.1%, respectively 
[23]. Multivariate analysis showed that the tumor size, histological 
differentiation of the ICC component and presence of lymph mode 
metastasis were independent factors that affected OS. In addition, Li 
et al. [33] also noted in their study that the ICC tumor size can affect 
not only patient’s Disease-Free Survival (DFS), but also OS, while 
HCC tumor size can only effect OS. We speculated that the influence 
of ICC on DFS, OS or even the overall situation of patients with 
sdpHCC-ICC was greater than that of HCC. Therefore, for patients 
with sdpHCC-ICC, the clinician may need to pay more attention in 

Figure 4: The histopathological findings of the two liver tumors (Hematoxylin and eosin staining, x100). (A) The S4 tumor was moderately and poorly differentiated 
intrahepatic cholangiocarcinoma. (B) The S6 was poorly differentiated hepatocellular carcinoma.
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the development and management of the ICC.

In summary, we have reported an extremely rare case of 
simultaneous double primary liver cancer consisting of HCC and ICC 
at separate locations of the liver in a patient infected with HAB with 
chronic hepatitis. Although sdpHCC-ICC is very rare, the occurrence 
of it should be considered in the differential diagnosis of multiple liver 
tumors. The combination of  tumor markers analysis and imaging 
findings may be helpful to determine an accurate preoperative 
diagnosis, but the final diagnosis depends on pathological and 
immunohistochemical examination. Surgery remains the primary 
treatment option. The prognosis of patients with sdpHCC-ICC is 
poor, and the ICC component plays a more significant role than 
the HCC component in influencing prognosis. Since chronic liver 
inflammation may give rise to double primary liver cancer, it is of 
much importance that more attention is to be paid in such patients 
during their management so that, sdpHCC-ICC, if developed can be 
caught early and accurately. More information about patients with 
such cases needs to be collected for further research.

Acknowledgement
We would like to thank the contributors to provide any assistance 

to the work. This work was supported by the Science and Technology 
Plan Project of Chengguan District, Lanzhou City (2020RCCX0053) 
and Lanzhou Science and Technology Development Guiding Plan 
Project of Lanzhou (No. 2019-ZD-46).

References
1. Washington MK, Goldberg RM, Chang GJ, Limburg P, Lam AK, Salto-

Tellez M, et al. Diagnosis of digestive system tumours. Int J Cancer. 
2021;148(5):1040-50.

2. Inaba K, Suzuki S, Sakaguchi T, Kobayasi Y, Takehara Y, Miura K, et 
al. Double primary liver cancer (intrahepatic cholangiocarcinoma and 
hepatocellular carcinoma) in a patient with hepatitis C virus-related 
cirrhosis. J Hepatobiliary Pancreat Surg. 2007;14(2):204-9.

3. Koh KC, Lee H, Choi MS, Lee JH, Paik SW, Yoo BC, et al. Clinicopathologic 
features and prognosis of combined hepatocellular cholangiocarcinoma. 
Am J Surg. 2005;189(1):120-5.

4. Jung KS, Chun KH, Choi GH, Jeon HM, Shin HS, Park YN, et al. 
Synchronous development of intrahepatic cholangiocarcinoma and 
hepatocellular carcinoma in different sites of the liver with chronic B-viral 
hepatitis: Two case reports. BMC Res Notes. 2013;6:520.

5. Allen RA, Lisa JR. Combined liver cell and bile duct carcinoma. Am J 
Pathol. 1949;25(4):647-55.

6. Brunt E, Aishima S, Clavien PA, Fowler K, Goodman Z, Gores G, et 
al. cHCC-CCA: Consensus terminology for primary liver carcinomas 
with both hepatocytic and cholangiocytic differentiation. Hepatology. 
2018;68(1):113-26.

7. Maganty K, Levi D, Moon J, Bejarano PA, Arosemena L, Tzakis A, et al. 
Combined hepatocellular carcinoma and intrahepatic cholangiocarcinoma: 
Outcome after liver transplantation. Dig Dis Sci. 2010;55(12):3597-601.

8. Jung DH, Hwang S, Kim KH, Hong SM, Lee YJ, Ahn CS, et al. 
Clinicopathological features and post-resection prognosis of double 
primary hepatocellular carcinoma and intrahepatic cholangiocarcinoma. 
World J Surg. 2017;41(3):825-34.

9. Hu J, Yuan R, Huang C, Shao J, Zou S, Wang K. Double primary hepatic 
cancer (hepatocellular carcinoma and intrahepatic cholangiocarcinoma) 
originating from hepatic progenitor cell: a case report and review of the 
literature. World J Surg Oncol. 2016;14(1):218.

10. Zhang F, Chen XP, Zhang W, Dong HH, Xiang S, Zhang WG, et al. 

Combined hepatocellular cholangiocarcinoma originating from hepatic 
progenitor cells: Immunohistochemical and double-fluorescence 
immunostaining evidence. Histopathology. 2008;52(2):224-32.

11. Fukukura Y, Taguchi J, Nakashima O, Wada Y, Kojiro M. Combined 
hepatocellular and cholangiocarcinoma: Correlation between CT findings 
and clinicopathological features. J Comput Assist Tomogr. 1997;21(1):52-
8.

12. Wakasa T, Wakasa K, Shutou T, Hai S, Kubo S, Hirohashi K, et 
al. A histopathological study on combined hepatocellular and 
cholangiocarcinoma: Cholangiocarcinoma component is originated from 
hepatocellular carcinoma. Hepatogastroenterology. 2007;54(74):508-13.

13. Garancini M, Goffredo P, Pagni F, Romano F, Roman S, Sosa JA, et 
al. Combined hepatocellular-cholangiocarcinoma: A population-
level analysis of an uncommon primary liver tumor. Liver Transpl. 
2014;20(8):952-9.

14. Wu CY, Lin JT, Ho HJ, Su CW, Lee TY, Wang SY, et al. Association 
of nucleos(t)ide analogue therapy with reduced risk of hepatocellular 
carcinoma in patients with chronic hepatitis B: A nationwide cohort study. 
Gastroenterology. 2014;147(1):143-51.e145.

15. Shaib YH, El-Serag HB, Davila JA, Morgan R, McGlynn KA. Risk factors 
of intrahepatic cholangiocarcinoma in the United States: A case-control 
study. Gastroenterology. 2005;128(3):620-6.

16. Donato F, Gelatti U, Tagger A, Favret M, Ribero ML, Callea F, et al. 
Intrahepatic cholangiocarcinoma and hepatitis C and B virus infection, 
alcohol intake, and hepatolithiasis: A case-control study in Italy. Cancer 
Causes Control. 2001;12(10):959-64.

17. Lee CH, Chang CJ, Lin YJ, Yeh CN, Chen MF, Hsieh SY. Viral hepatitis-
associated intrahepatic cholangiocarcinoma shares common disease 
processes with hepatocellular carcinoma. Br J Cancer. 2009;100(11):1765-
70.

18. Tarocchi M, Polvani S, Marroncini G, Galli A. Molecular mechanism of 
hepatitis B virus-induced hepatocarcinogenesis. World J Gastroenterol. 
2014;20(33):11630-40.

19. Watanabe T, Sakata J, Ishikawa T, Shirai Y, Suda T, Hirono H, et al. 
Synchronous development of HCC and CCC in the same subsegment 
of the liver in a patient with type C liver cirrhosis. World J Hepatol. 
2009;1(1):103-9.

20. Kobayashi M, Ikeda K, Saitoh S, Suzuki F, Tsubota A, Suzuki Y, et al. 
Incidence of primary cholangiocellular carcinoma of the liver in japanese 
patients with hepatitis C virus-related cirrhosis. Cancer. 2000;88(11):2471-
7.

21. Zhou YM, Yang JM, Li B, Yin ZF, Xu F, Wang B, et al. Clinicopathologic 
characteristics of intrahepatic cholangiocarcinoma in patients with 
positive serum a-fetoprotein. World J Gastroenterol. 2008;14(14):2251-4.

22. Massani M, Stecca T, Fabris L, Caratozzolo E, Ruffolo C, Furlanetto A, 
et al. Isolation and characterization of biliary epithelial and stromal cells 
from resected human cholangiocarcinoma: A novel in vitro model to study 
tumor-stroma interactions. Oncol Rep. 2013;30(3):1143-8.

23. Cao J, Huang L, Liu C, Li J, Zhang X, Shen J, et al. Double primary hepatic 
cancer (hepatocellular carcinoma and intrahepatic cholangiocarcinoma) 
in a single patient: A clinicopathologic study of 35 resected cases. J 
Gastroenterol Hepatol. 2013;28(6):1025-31.

24. Horvat N, Nikolovski I, Long N, Gerst S, Zheng J, Pak LM, et al. 
Imaging features of hepatocellular carcinoma compared to intrahepatic 
cholangiocarcinoma and combined tumor on MRI using Liver Imaging 
and data system (LI-RADS) version 2014. Abdom Radiol (NY). 
2018;43(1):169-78.

25. Motosugi U, Ichikawa T, Nakajima H, Araki T, Matsuda M, Suzuki T, et 
al. Cholangiolocellular carcinoma of the liver: Imaging findings. J Comput 
Assist Tomogr. 2009;33(5):682-8.

https://pubmed.ncbi.nlm.nih.gov/32674220/
https://pubmed.ncbi.nlm.nih.gov/32674220/
https://pubmed.ncbi.nlm.nih.gov/32674220/
https://pubmed.ncbi.nlm.nih.gov/17384916/
https://pubmed.ncbi.nlm.nih.gov/17384916/
https://pubmed.ncbi.nlm.nih.gov/17384916/
https://pubmed.ncbi.nlm.nih.gov/17384916/
https://pubmed.ncbi.nlm.nih.gov/15701504/
https://pubmed.ncbi.nlm.nih.gov/15701504/
https://pubmed.ncbi.nlm.nih.gov/15701504/
https://pubmed.ncbi.nlm.nih.gov/24313990/
https://pubmed.ncbi.nlm.nih.gov/24313990/
https://pubmed.ncbi.nlm.nih.gov/24313990/
https://pubmed.ncbi.nlm.nih.gov/24313990/
https://pubmed.ncbi.nlm.nih.gov/18152860/
https://pubmed.ncbi.nlm.nih.gov/18152860/
https://pubmed.ncbi.nlm.nih.gov/29360137/
https://pubmed.ncbi.nlm.nih.gov/29360137/
https://pubmed.ncbi.nlm.nih.gov/29360137/
https://pubmed.ncbi.nlm.nih.gov/29360137/
https://pubmed.ncbi.nlm.nih.gov/20848202/
https://pubmed.ncbi.nlm.nih.gov/20848202/
https://pubmed.ncbi.nlm.nih.gov/20848202/
https://pubmed.ncbi.nlm.nih.gov/27812807/
https://pubmed.ncbi.nlm.nih.gov/27812807/
https://pubmed.ncbi.nlm.nih.gov/27812807/
https://pubmed.ncbi.nlm.nih.gov/27812807/
https://wjso.biomedcentral.com/articles/10.1186/s12957-016-0974-6
https://wjso.biomedcentral.com/articles/10.1186/s12957-016-0974-6
https://wjso.biomedcentral.com/articles/10.1186/s12957-016-0974-6
https://wjso.biomedcentral.com/articles/10.1186/s12957-016-0974-6
https://pubmed.ncbi.nlm.nih.gov/18184271/
https://pubmed.ncbi.nlm.nih.gov/18184271/
https://pubmed.ncbi.nlm.nih.gov/18184271/
https://pubmed.ncbi.nlm.nih.gov/18184271/
https://pubmed.ncbi.nlm.nih.gov/9022770/
https://pubmed.ncbi.nlm.nih.gov/9022770/
https://pubmed.ncbi.nlm.nih.gov/9022770/
https://pubmed.ncbi.nlm.nih.gov/9022770/
https://pubmed.ncbi.nlm.nih.gov/17523309/
https://pubmed.ncbi.nlm.nih.gov/17523309/
https://pubmed.ncbi.nlm.nih.gov/17523309/
https://pubmed.ncbi.nlm.nih.gov/17523309/
https://pubmed.ncbi.nlm.nih.gov/24777610/
https://pubmed.ncbi.nlm.nih.gov/24777610/
https://pubmed.ncbi.nlm.nih.gov/24777610/
https://pubmed.ncbi.nlm.nih.gov/24777610/
https://pubmed.ncbi.nlm.nih.gov/24704525/
https://pubmed.ncbi.nlm.nih.gov/24704525/
https://pubmed.ncbi.nlm.nih.gov/24704525/
https://pubmed.ncbi.nlm.nih.gov/24704525/
https://pubmed.ncbi.nlm.nih.gov/15765398/
https://pubmed.ncbi.nlm.nih.gov/15765398/
https://pubmed.ncbi.nlm.nih.gov/15765398/
https://pubmed.ncbi.nlm.nih.gov/11808716/
https://pubmed.ncbi.nlm.nih.gov/11808716/
https://pubmed.ncbi.nlm.nih.gov/11808716/
https://pubmed.ncbi.nlm.nih.gov/11808716/
https://pubmed.ncbi.nlm.nih.gov/19436294/
https://pubmed.ncbi.nlm.nih.gov/19436294/
https://pubmed.ncbi.nlm.nih.gov/19436294/
https://pubmed.ncbi.nlm.nih.gov/19436294/
https://pubmed.ncbi.nlm.nih.gov/25206269/
https://pubmed.ncbi.nlm.nih.gov/25206269/
https://pubmed.ncbi.nlm.nih.gov/25206269/
https://pubmed.ncbi.nlm.nih.gov/21160972/
https://pubmed.ncbi.nlm.nih.gov/21160972/
https://pubmed.ncbi.nlm.nih.gov/21160972/
https://pubmed.ncbi.nlm.nih.gov/21160972/
https://pubmed.ncbi.nlm.nih.gov/10861422/
https://pubmed.ncbi.nlm.nih.gov/10861422/
https://pubmed.ncbi.nlm.nih.gov/10861422/
https://pubmed.ncbi.nlm.nih.gov/10861422/
https://pubmed.ncbi.nlm.nih.gov/18407604/
https://pubmed.ncbi.nlm.nih.gov/18407604/
https://pubmed.ncbi.nlm.nih.gov/18407604/
https://www.spandidos-publications.com/10.3892/or.2013.2568
https://www.spandidos-publications.com/10.3892/or.2013.2568
https://www.spandidos-publications.com/10.3892/or.2013.2568
https://www.spandidos-publications.com/10.3892/or.2013.2568
https://pubmed.ncbi.nlm.nih.gov/23425127/
https://pubmed.ncbi.nlm.nih.gov/23425127/
https://pubmed.ncbi.nlm.nih.gov/23425127/
https://pubmed.ncbi.nlm.nih.gov/23425127/
https://pubmed.ncbi.nlm.nih.gov/28765978/
https://pubmed.ncbi.nlm.nih.gov/28765978/
https://pubmed.ncbi.nlm.nih.gov/28765978/
https://pubmed.ncbi.nlm.nih.gov/28765978/
https://pubmed.ncbi.nlm.nih.gov/28765978/
https://pubmed.ncbi.nlm.nih.gov/19820492/
https://pubmed.ncbi.nlm.nih.gov/19820492/
https://pubmed.ncbi.nlm.nih.gov/19820492/


Jun-Qiang Lei, et al., Clinics in Oncology - Dermatology

Remedy Publications LLC., | http://clinicsinoncology.com/ 2021 | Volume 6 | Article 18666

26. Asayama Y, Yoshimitsu K, Irie H, Tajima T, Nishie A, Hirakawa M, et al. 
Delayed-phase dynamic CT enhancement as a prognostic factor for mass-
forming intrahepatic cholangiocarcinoma. Radiology. 2006;238(1):150-5.

27. Jang HJ, Kim TK, Wilson SR. Imaging of malignant liver masses: 
Characterization and detection. Ultrasound Q. 2006;22(1):19-29.

28. Yoshida Y, Imai Y, Murakami T, Nishikawa M, Kurokawa M, Yonezawa 
T, et al. Intrahepatic cholangiocarcinoma with marked hypervascularity. 
Abdom Imaging. 1999;24(1):66-8.

29. Kassahun WT, Hauss J. Management of combined hepatocellular and 
cholangiocarcinoma. Int J Clin Pract. 2008;62(8):1271-8.

30. Lee JH, Chung GE, Yu SJ, Hwang SY, Kim JS, Kim HY, et al. Long-
term prognosis of combined hepatocellular and cholangiocarcinoma 
after curative resection comparison with hepatocellular carcinoma and 
cholangiocarcinoma. J Clin Gastroenterol. 2011;45(1):69-75.

31. Shimoda M, Kubota K. Multi-disciplinary treatment for cholangiocellular 
carcinoma. World J Gastroenterol. 2007;13(10):1500-4.

32. Kim KH, Lee SG, Park EH, Hwang S, Ahn CS, Moon DB, et al. Surgical 
treatments and prognoses of patients with combined hepatocellular 
carcinoma and cholangiocarcinoma. Ann Surg Oncol. 2009;16(3):623-9.

33. Li A, Ma S, Pawlik T, Wu B, Yang X, Cui L, et al. Surgical treatment of 
double primary liver cancer: An observational study for a rare type of 
tumor. Medicine. 2016;95(32):e4412.

34. Chan AC, Lo CM, Ng IO, Fan ST. Liver transplantation for combined 
hepatocellular cholangiocarcinoma. Asian J Surg. 2007;30(2):143-6.

35. Chantajitr S, Wilasrusmee C, Lertsitichai P, Phromsopha N. Combined 
hepatocellular and cholangiocarcinoma: Clinical features and prognostic 
study in a Thai population. J Hepatobiliary Pancreat Surg. 2006;13(6):537-
42.

36. Nakamura S, Suzuki S, Sakaguchi T, Serizawa A, Konno H, Baba S, et al. 
Surgical treatment of patients with mixed hepatocellular carcinoma and 
cholangiocarcinoma. Cancer. 1996;78(8):1671-6.

https://pubmed.ncbi.nlm.nih.gov/16304089/
https://pubmed.ncbi.nlm.nih.gov/16304089/
https://pubmed.ncbi.nlm.nih.gov/16304089/
https://pubmed.ncbi.nlm.nih.gov/16641790/
https://pubmed.ncbi.nlm.nih.gov/16641790/
https://pubmed.ncbi.nlm.nih.gov/9933676/
https://pubmed.ncbi.nlm.nih.gov/9933676/
https://pubmed.ncbi.nlm.nih.gov/9933676/
https://pubmed.ncbi.nlm.nih.gov/18284443/
https://pubmed.ncbi.nlm.nih.gov/18284443/
https://pubmed.ncbi.nlm.nih.gov/20142755/
https://pubmed.ncbi.nlm.nih.gov/20142755/
https://pubmed.ncbi.nlm.nih.gov/20142755/
https://pubmed.ncbi.nlm.nih.gov/20142755/
https://pubmed.ncbi.nlm.nih.gov/17461440/
https://pubmed.ncbi.nlm.nih.gov/17461440/
https://pubmed.ncbi.nlm.nih.gov/19130133/
https://pubmed.ncbi.nlm.nih.gov/19130133/
https://pubmed.ncbi.nlm.nih.gov/19130133/
https://pubmed.ncbi.nlm.nih.gov/27512855/
https://pubmed.ncbi.nlm.nih.gov/27512855/
https://pubmed.ncbi.nlm.nih.gov/27512855/
https://pdf.sciencedirectassets.com/276235/1-s2.0-S1015958409X60094/1-s2.0-S1015958409601494/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjECEaCXVzLWVhc3QtMSJHMEUCIAoNmDkxtPzpJhfrUjH21%2FP4MHWRDYUdO11e5zPWcoAXAiEAqBujPZWhUM%2FZzSfcothSFPUa3spJ3VimA9M8GEd0z
https://pdf.sciencedirectassets.com/276235/1-s2.0-S1015958409X60094/1-s2.0-S1015958409601494/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjECEaCXVzLWVhc3QtMSJHMEUCIAoNmDkxtPzpJhfrUjH21%2FP4MHWRDYUdO11e5zPWcoAXAiEAqBujPZWhUM%2FZzSfcothSFPUa3spJ3VimA9M8GEd0z
https://pubmed.ncbi.nlm.nih.gov/17139428/
https://pubmed.ncbi.nlm.nih.gov/17139428/
https://pubmed.ncbi.nlm.nih.gov/17139428/
https://pubmed.ncbi.nlm.nih.gov/17139428/
https://pubmed.ncbi.nlm.nih.gov/8859179/
https://pubmed.ncbi.nlm.nih.gov/8859179/
https://pubmed.ncbi.nlm.nih.gov/8859179/

	Title
	Abstract
	Abbreviations
	Introduction
	Case Presentation
	Discussion and Conclusions
	Acknowledgement
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4

