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TNM  Tumor node metastasis
UICC  Union for International Cancer Control

The TNM classification scheme of the Union for Interna-
tional Cancer Control (UICC) was developed in the 1940s by 
French surgeon Pierre Denoix [1]. The cancer stage is deter-
mined using the TNM factors: “T” stands for tumor exten-
sion, “N” for regional lymph node involvement, and “M” for 
distant metastasis. Staging had been based on the probabil-
ity of cure when complete surgical resection of cancer cells 
was the only effective treatment strategy. Stage 1, localized 
cancer, indicates that the cancer has the highest probability 
of cure. However, the presence of distant metastasis (M1) 
indicates no probability for cure via surgical treatment. All 
cancer types that are M1 regardless of the status of the other 
two factors are classified as stage 4.

The TNM classification is widely used to classify most 
solid cancers. The exception is hepatocellular carcinoma 
(HCC), in which liver function, along with tumor extension, 
is a strong determinant of prognosis because HCC generally 
arises from chronic liver disease or cirrhosis. The Okuda 
staging system was the first integrated staging system for 
predicting the prognosis of HCC. The system uses tumor 
extension, the presence of ascites, and the levels of albumin 
and bilirubin [2]. In the Okuda staging system, one point is 
assigned to each factor and the total number of points is used 
to predict the prognosis. The Okuda system was followed by 

other systems intended to be more precise in predicting the 
prognosis for patients with early-stage HCC according to 
advances in diagnostic procedures and the establishment of 
surveillance of high-risk populations [3–6].

Although the Barcelona Clinic Liver Cancer (BCLC) 
staging classification system functions as a prognosis predic-
tor, it also uses an algorithm to allocate treatment for HCC 
on the basis of classification factors, such as tumor size and 
number, vascular invasion, distant metastasis, Child–Pugh 
class, and portal hypertension [7]. With a few exceptions, 
many international guidelines have adopted this type of 
treatment allocation system [8–10].

Treatment algorithm and prognosis prediction of HCC are 
frequently confused. Whereas the indications for the treat-
ment of HCC are based on the technical feasibility of the 
treatment, the prognosis prediction is based on the biologi-
cal aggressiveness of the tumor. The two standpoints can be 
confused by some because the stratification factors are also 
prognostic factors (Table 1). For example, the criteria of a 
tumor being ≤ 3 cm and no more than 3 nodules originated 
with the use of ethanol injection because of its feasibility 
in controlling local tumors. The expanded version of these 
criteria, known as the Milan criteria, is used to determine 
the indication for liver transplantation. Because tumor exten-
sion within the liver does not affect the technical difficulty 
of treatment, the biologically aggressiveness outside of the 
criteria determines the contraindication for liver transplanta-
tion [11].

The BCLC system has five stages, with each stage recom-
mending first-line therapy. The recommendation is based 
on the concept that more radical treatment is preferred if a 
patient is in better condition with respect to tumor progres-
sion and liver function reserve. Therefore, the intermediate 
stage (stage B) is defined as exclusion from the early stage 
(stage A). As a result, the prognosis for stage B disease is 
quite diverse and several sub-classifications for stage B 
HCC, for which trans-arterial chemoembolization (TACE) is 
recommended as the first-line treatment, have been proposed 
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for better prediction of a prognosis and optimal treatment 
allocation [12, 13].

In this issue of Hepatology International, Lin et al. pro-
pose a new sub-classification stage for BCLC stage C that 
includes tumor size < 10 cm, extrahepatic metastasis, mac-
rovascular invasion, Child–Pugh class, and age > 75 years 
based on survival analysis [14]. This new sub-classification 
stage had good prognosis discriminatory ability for BCLC 
stage C patients in both domestic and international valida-
tion cohorts. The authors propose a new treatment algorithm 
for BCLC stage C patients based on this sub-classification 
stage. However, they ignored the technical aspects of the 
stratification factors. For example, patients with distant 
metastasis and classified as C2 if they have small tumors 
without macrovascular invasion and Child–Pugh A liver 
function are contraindicated for any of the loco-regional 
therapies, including hepatic resection, radiofrequency abla-
tion, and TACE. On the other hand, hepatic resection rather 
than systemic therapy may provide long-term survival in 
some stage C2 patients with localized vascular invasion and 
preserved liver function [15].

Although macrovascular invasion and extrahepatic metas-
tasis have a similar prognostic impact on a patient and thus 
are often confused with each other, they have different bio-
logical implications. Whereas macrovascular invasion indi-
cates an invasive tumor phenotype, extrahepatic metastasis 
suggests, in addition to invasive feature, the loss of intracel-
lular cohesiveness and the ability of the tumor to proliferate 
in a different environment than the primary site. The differ-
ence between the biological phenotypes may affect clinical 
decisions with respect to the use of systemic therapies and 
the selection of loco-regional treatments.

The advent of next-generation sequencing has enabled 
the molecular sub-classification of HCC based on muta-
tional, transcriptomic, and epigenetic characteristics [16]. 
Understanding the comprehensive biological features of 
HCC will help tailor the treatment of each patient in the 
future. However, currently, there are no specific genetic find-
ings that ultimately contraindicate hepatic resection. On the 
other hand, the presence of distant metastasis is still the 

most decisive factor in the choice of treatment, as Denoix 
suggested 70 years ago, proving that findings based on the 
insights of clinicians also have long-lasting value. In conclu-
sion, treatment allocation and prognosis should be consid-
ered separately. Some treatment-specific factors should not 
be combined when developing a treatment algorithm.
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