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Tumour	
  	
   Cell	
  of	
  origin	
  

Hepatocellular	
  carcinoma	
  (80-­‐90%)	
   Hepatocytes	
  (diseased	
  
liver)	
  

Fibrolamellar	
  HCC	
   Hepatocytes	
  (healthy	
  liver)	
  

Cholangiocarcinoma	
  (7-­‐10%)	
   Biliary	
  epithelium	
  

Angiosarcoma	
  (1%)	
   Vascular	
  endothelium	
  

Cystadenocarcinoma	
   Biliary	
  epithelium	
  

Primary	
  hepaFc	
  carcinoid	
   Enterochromaffin/APUD	
  

Primary	
  hepaFc	
  lymphoma	
   Lymphocytes	
  

Hepatoblastoma	
   Hepatocyte	
  precursors	
  



Epidemiology	
  (HCC)	
  

•  5th	
  most	
  common	
  cancer	
  worldwide	
  
•  Higher	
  incidence	
  in	
  Asia.	
  Racial	
  variaFon	
  
•  Male	
  preponderance	
  



Risk	
  factors	
  

Hepatocellular	
  carcinoma	
  

Cirrhosis	
  (HBV,	
  HCV,	
  alcohol,	
  
haemochromatosis,	
  alpha	
  1	
  AT	
  def)	
  
Aflatoxin	
  
Liver	
  flukes	
  
Vinyl	
  chloride	
  
ContracepFve	
  pill	
  
Smoking	
  



Fibrolamellar	
  HCC	
   ?	
  

Cholangiocarcinoma	
   Cirrhosis,	
  PSC	
  

Angiosarcoma	
   Vinyl	
  chloride	
  
Thorotrast	
  

Hepatoblastoma	
   Congenital	
  diseases	
  
FAP	
  



HCC	
  5-­‐year	
  cumulaFve	
  risk	
  

HBV	
  cirrhosis	
   	
   	
   	
   	
   	
  10-­‐15%	
  
Alcoholic	
  cirrhosis 	
   	
   	
   	
  8%	
  
Biliary	
  cirrhosis 	
   	
   	
   	
   	
  4%	
  
	
  
Risk	
  falls	
  with	
  reducFon	
  in	
  viral	
  Ftre	
  



Symptoms	
  and	
  signs	
  

•  ConsFtuFonal	
  (anorexia,	
  weight	
  loss,	
  malaise,	
  
lethargy)	
  

•  Abdominal	
  pain	
  
•  Abdominal	
  distension	
  (ascites)	
  
•  Jaundice	
  
•  HepaFc	
  decompensaFon	
  
•  PUO	
  
•  Palpable	
  mass	
  
•  ParaneoplasFc	
  syndrome	
  



InvesFgaFon	
  &	
  features	
  

•  RouFne	
  bloodwork	
  
•  HepaFc	
  funcFonal	
  assessment	
  (Child-­‐Pugh,	
  MELD)	
  
•  Tumour	
  markers	
  
•  Viral	
  markers	
  and	
  Ftres	
  
•  USS	
  
•  Triple	
  phase	
  CT	
  
•  MRI	
  
•  PET	
  
•  Tc99	
  sulphur	
  colloid	
  scan	
  
•  Lipiodol	
  scan	
  
•  Biopsy?	
  



HepaFc	
  artery	
  supplies	
  HCC	
  
	
  
•  USS:	
  hypo-­‐,	
  can	
  be	
  
hyperechoic.	
  +/-­‐posterior	
  
acousFc	
  enhancement	
  

	
  
•  CT:	
  arterial	
  enhancement	
  
with	
  washout	
  on	
  delayed	
  
phase	
  

•  MRI:	
  T1	
  hypointense,	
  T2	
  
hyperintense.	
  Contrast	
  
enhancement	
  as	
  with	
  CT	
  



HCC	
  vs	
  	
  adenoma	
  vs	
  haemangioma	
  



FNH	
  vs	
  fibrolamellar	
  HCC	
  



HCC	
  staging	
  
2	
  diseases:	
  cancer	
  +	
  underlying	
  cirrhosis	
  

•  TNM	
  is	
  pathological,	
  not	
  funcFonal.	
  Doesn’t	
  
alone	
  predict	
  survival,	
  so	
  

+	
  
performance	
  and	
  funcFonal	
  assessment	
  

=	
  
	
  
•  AlternaFve	
  classificaFon	
  systems,	
  eg.:	
  	
  

–  	
  Barcelona	
  Clinic	
  Liver	
  Cancer	
  (BCLC)	
  
–  	
  Cancer	
  of	
  the	
  Liver	
  Italian	
  Program	
  (CLIP)	
  
–  	
  Okuda	
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information from a pathological examination. This reflects 
the fact that biopsy may not be a pre-requisite to diagnosis 
of HCC (3). Serum alpha-fetoprotein (AFP) is a commonly-
used screening biomarker in patients at risk for HCC but 
is not sufficient for surveillance or diagnosis due to lack of 
sensitivity and specificity (4). Although retrospective data 
have established high AFP at presentation as a negative 
prognostic factor, serum AFP level is included in only a 
subset of HCC staging systems (Table 1).

For a staging system to be effective and widely used, 
it has to be reliable, reproducible and simple, using data 
elements that can be obtained as part of standard clinical 
practice across a wide range of treatment sites. Most HCC 
staging systems have identified prognostic factors through 
multivariate analyses of large cohorts of patients to weight 
the different variables according to prognostic impact. Once 
proposed, a classification system must be validated across 
the spectrum of HCC cohorts.

We will first review the principal system used to score 
underlying liver function in cirrhotic patients, the Childs-
Turcotte-Pugh score (CTP). Next we consider the Model 
for End-Stage Liver Disease (MELD), which predicts short-
term prognosis and is extensively used in liver transplant 
evaluation. We then examine seven commonly-utilized 
HCC staging systems with respect to their development and 
limitations. Finally, we will look ahead to novel molecular 
and biomarker-based staging systems which we hope will 
enable us to refine our understanding and classification of 
this complex and heterogeneous cancer.

Child-Turcotte-Pugh (CTP)

The prognostic importance of liver function was first 

codified in the Child-Turcotte publication in 1964 (5), where 
patients being considered for surgery for portal venous 
shunting were risk-stratified into three categories. The 
initial Child-Turcotte staging included clinical assessments 
of encephalopathy, ascites, nutritional status and laboratory 
measurements of serum bilirubin and albumin and then 
was modified by Pugh in 1973 (6), with the replacement of 
nutritional status by prothrombin time (Table 2).

The CTP score is the simplest and most widely used 
grading system for liver function. Given that most HCCs 
arise in the milieu of cirrhosis, and surgical interventions 
have the highest potential of cure, CTP is ubiquitous in 
the evaluation of HCC. In addition to routine clinical 
and research use, the CTP score is referenced routinely 
by regulatory agencies reviewing new drug applications. 
However, the drawbacks are many, including inter-
laboratory variations, day-to-day fluctuations in the key 
parameters and the subjective nature of the clinical grading 
of encephalopathy and ascites (7). Though the CTP score 
by itself does not include any HCC-specific parameters, it 
has been incorporated into multiple contemporary scoring 
systems including Cancer of the Liver Italian Program 
(CLIP) and Barcelona Clinic Liver Cancer (BCLC).

Model for end stage liver disease (MELD)

The MELD score, initially developed to determine 
prognosis following a transjugular intra-hepatic shunt 
(TIPS) procedure for liver failure (8), is now widely used 
in the liver transplant arena to prioritize donor liver 
allocation. It is a logarithmic score that is comprised of 
International Normalized Ratio (INR), serum creatinine, 
total serum bilirubin and the etiology of cirrhosis. After 

Table 1 Comparison of HCC staging systems

System
Tumor factors Liver factors

PS
Size Nodes Met PVT AFP CTP Alb Bili ALP Ascites

TNM √ √ √

Okuda √ √ √ √

BCLC √ √ √ √ √ √

CLIP √ √ √ √

JIS √ √ √ √

CUPI √ √ √ √ √ √ √

French √ √ √ √ √

Met, metastases; PVT, portal vein thrombosis; CTP, Child-Turcotte-Pugh; Alb, albumin; Bili, bilirubin; ALP, alkaline phosphatase; 
PS, performance status.



BCLC staging and treatment strategy 

Reprinted from The Lancet, 379, Forner, A., Llovet, J. M. & Bruix, J. Hepatocellular carcinoma, 
1245–1255 © 2012, with permission from Elsevier 

CuraFve:	
  5	
  year	
  survival	
  50-­‐70%	
   PalliaFon:	
  5	
  year	
  survival	
  10-­‐40%	
   BSC:	
  survival	
  <	
  3	
  months	
  



TACE	
  

RFA	
  



Liver	
  transplant	
  for	
  HCC	
  

•  Resectable	
  disease,	
  preserved	
  
liver	
  funcFon	
  =	
  resecFon	
  

•  Unresectable	
  disease,	
  
subopFmal	
  liver	
  funcFon	
  =	
  
consider	
  transplant	
  if	
  within	
  
Milan	
  or	
  UCSF	
  criteria	
  

•  TACE,	
  RFA,	
  PEI	
  useful	
  as	
  bridge	
  
to	
  transplant	
  

•  ResecFon	
  as	
  bridge	
  to	
  transplant	
  
results	
  in	
  poor	
  outcomes	
  



Angiosarcoma	
  features	
  
•  7th	
  –	
  8th	
  decade	
  of	
  life	
  
•  Male	
  preponderance	
  
•  Thorotrast,	
  vinyl	
  chloride,	
  arsenic	
  exposure	
  
•  Lung	
  &	
  splenic	
  spread	
  common	
  at	
  presentaFon	
  
•  Rapid	
  progression	
  
•  Chemo	
  &	
  radioresistant	
  
•  CT:	
  large	
  hypodense	
  heterogenous	
  lesion	
  
•  Treat	
  with	
  transarterial	
  embolisaFon	
  and	
  liver	
  
resecFon	
  




