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Liver transplantation (LT) for “very early” intrahepatic 
cholangiocarcinoma (IHCC) in patients with end-
stage liver disease (ESLD) has been advocated by the 
IHCC International Consortium based on a recently 
published multicenter study (1). The authors of this study 
retrospectively collected data from 81 liver transplant 
recipients who had confirmed histology of IHCC on explant 
pathology either diagnosed as preoperatively expected 
(n=65) or incidentally found (n=16). Out of the 81 patients, 
48 had IHCC while 38 had mixed biphenotypic features of 
IHCC and hepatocellular carcinoma (HCC). Tumors were 
classified into two categories: very early (single tumor <2 
cm) and advanced (single tumor >2 cm or multiple tumors) 
tumors. The central finding of this study was the favorable 
post-transplant outcome of patients with very early IHCC 
that compares to outcome accepted for HCC. The 5-year 
recurrence and survival rates of the very early group were 
18% and 65% for IHCC and 23% and 84% for mixed 
IHCC/HCC while both outcome rates were considerably 
worse for the advanced group (Figure 1). 

While LT criteria have been established for hilar 
cholangiocarcinoma, accepted guidelines for LT in 
patients with IHCC are lacking. For unresectable perihilar 
cholangiocarcinoma, T1-3 tumors with a tumor mass ≤3 cm 
and no evidence of lymph node metastases (N0) are widely 
accepted criteria to be considered for LT (2). Of note, the 
vast majority of patients with hilar cholangiocarcinoma has 
no underlying chronic liver disease except those suffering 
from primary sclerosing cholangitis (PSC). However, the 

study of the IHCC International Consortium addresses 
IHCC in patients with ESLD. While liver resection 
remains the treatment of choice for IHCC in non-cirrhotic  
patients (3), the International Consortium group advocates 
LT in patients with IHCC when patients suffer from 
ESLD and when the tumor disease is restricted to a single 
lesion with a size of less than 2 cm (1). The preoperative 
establishment of the diagnosis “very early” IHCC might 
be challenging due to the small tumor size. This diagnostic 
problem is also mirrored by the findings of the International 
Consortium study where IHCC was incidentally found in 
the explant specimen of a significant proportion of patients 
(20%) at time of LT.

The International Consortium study identif ied 
microvascular invasion and poor differentiation as 
independent risk factors for post-transplant tumor 
recurrence, but surprisingly, the category “advanced” tumor 
did not come out as independent predictor of recurrent 
disease in this study (1). This might be attributed to the 
relatively small study population but may also imply that 
tumor biology appears more important for post-transplant 
prognosis than tumor category alone defined by number 
and size of tumor lesions. Other studies have shown that 
biological characteristics of IHCC such as perineural 
invasion (4,5), tumor differentiation (6), and lymphovascular 
invasion (4) have prognostic impact after LT (Table 1). A 
recently published study from the University of California 
Los Angeles proposed a predictive risk index for tumor 
recurrence after LT for locally advanced intrahepatic and 
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hilar cholangiocarcinoma (4). In this study, tumor biology 
criteria such as multifocality, perineural invasion, infiltrative 
growth as well as lymphovascular invasion were important 
risk factors for recurrent disease after LT. Based on a 
predictive index of these criteria, the authors of the same 
study defined a low risk group, which had a favorable 5-year 
recurrence-free survival rate of 78% after LT (Table 1).  
The low risk group was predominantly composed of single 
IHCC (82%) with a mean tumor diameter of 6.2 cm. 

Interestingly, the mean tumor diameter of 6.2 cm is far 
above the proposed 2-cm threshold of the International 
Consortium study and challenges the importance of tumor 
biology over tumor size in single IHCC. Furthermore, the 
authors discuss the scenario of tumor growth of very early 
IHCC while awaiting LT (1). They speculate that a growth 
to 3 cm should not be considered as drop-out criterion 
preventing patients from LT. This statement might be 
even more valid when IHCC lesions have favorable tumor 

Table 1 Studies reporting liver transplantation for intrahepatic cholangiocarcinoma

Author (Ref) Pts. No. Period Low-risk group characteristics Recurrence-free-survival of low-risk group

Robles (5) 23 1988–2001 Stage I–II and no perineural invasion Not provided

Hong (4) 26 1985–2010 Low risk group defined by predictive index of 1 to 11* 78% at 5 years

Takahashi (6) 13 2003–2014 Well-differentiated tumors 100% at 5 years

Sapisochin (1) 48 2000–2013 Single lesions ≤2 cm 82% at 5 years

*, predictive index incorporates following variables: multifocality, perineural invasion, infiltrative growth pattern, no neoadjuvant therapy, 
history of primary sclerosing cholangitis, hilar cholangiocarcinoma, lymphovascular invasion.
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Figure 1 Flow chart of study design and main study findings (1). Among 7,503 patients undergoing liver transplantation from  
17 international centers, 81 patients (1.1%) were identified with intrahepatic cholangiocarcinoma (IHCC). Forty-eight of them had IHCC 
while 33 had mixed features of IHCC and hepatocellular carcinoma (HCC). Intrahepatic tumor disease was classified into very early (single 
tumor ≤2 cm) and advanced (single tumor >2 cm or multiple tumors) categories. Five-year recurrence and survival rates are displayed for 
each group.
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biology on histology (4). Therefore, future prospective 
studies with a larger study population should focus on 
refinement of selection criteria for LT in patients with 
IHCC in terms of tumor biology and intrahepatic tumor 
burden (number and size).

Regardless of the underlying liver disease, cirrhotic liver 
parenchyma is a well-known risk factor for the development 
of HCC. This is less the case for IHCC except for patients 
suffering from PSC. Therefore, the question arises whether 
cirrhotic patients with small IHCC (very early) and well-
compensated liver function [laboratory model of end-stage 
liver disease (MELD) >15] who do not have underlying 
PSC should undergo LT or whether these patients would 
better benefit from resection or ablative therapy. Another 
important objective of future studies might be to investigate 
if successful downstaging of single advanced IHCC lesion 
to very early criteria is accepted to proceed with LT or 
remains associated with the unfavorable prognosis observed 
for the advanced IHCC group.

An important issue of LT for IHCC is related to the 
regional lymph node status. It is well known that regional 
lymph node metastases are an important predictor for 
reduced patient survival after liver resection for IHCC 
(3,7). Furthermore, the absence of regional lymph node 
metastases is a mandatory selection criterion established 
for LT in patients with hilar cholangiocarcinoma, which 
requires explorative staging lymphadenectomy of the 
hepatoduodenal ligament before LT (2). On the other hand, 
the likelihood of regional lymph node metastases in very 
early IHCC is uncertain and has not been answered by the 
International Consortium study. As the authors stated in 
their publication (1), information on regional lymph nodes 
were scare in their study. Similar to LT for HCC within 
accepted criteria [Milan, University of California San 
Francisco (UCSF)], regional lymph node metastases might 
not play an important role in very early IHCC. However, 
future prospective studies should also integrate staging 
lymphadenectomy of the hepatoduodenal ligament at time 
of LT to answer whether node positivity appears either an 
important or an insignificant issue in very early IHCC. 
Staging lymphadenectomies before LT as performed in 
non-cirrhotic patients with hilar cholangiocarcinoma should 
not be advised in patients with ESLD due to the potential 
risk of hepatic decompensation.

Although there is well-documented evidence of the 
diagnostic importance of positron emission tomography/
computed tomography (PET/CT) in cholangiocarcinoma, 
the authors of the International Consortium study did 

not make any recommendation in terms of imaging for 
preoperative work-up. Especially for IHCC, PET/CT has a 
high diagnostic accuracy for both primary tumor and distant 
metastases (8-10). Therefore, this imaging modality, where 
available, should be a mandatory element of the diagnostic 
work-up before LT when IHCC is either supposed or 
histologically confirmed.

In conclusion, the authors of the IHCC International 
Consortium advocate LT in cirrhotic patients with very 
early IHCC. LT in this highly selected population appears 
justified due to the associated favorable post-transplant 
prognosis that compares to outcome accepted for HCC. 
This observation is based on the largest multicenter 
report of LT for IHCC. However, many important 
questions remain unanswered and should be goals of future 
prospective studies.
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