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WHO Classification 



Approach to a Liver Mass 

Lesion in a patient with chronic liver disease? 

Lesion in a patient without chronic liver disease? 



Patients with cirrhosis 

Melato M et al, Cancer, 1989 
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Global cause of death 



Incidence 

Llovet et al Nat Rev Dis Prim 2016 



Risk factors 



Histopathological  progression and molecular 
features of HCC 

 

Farazi PA, Nat Rev Cancer, 2006 



Macroscopy 

1. Expansive (nodular)  

2. Infiltrative 

3. Mixed Expansive and Infiltrative 

4. Diffuse 

5. Pedunculated 

Macroscopy 



The most common type. Typically seen in association with cirrhosis  

Expansive Macroscopy 



The lesion is poorly circumscribed with ill-defined invasive borders. 

This pattern is seen more commonly in non-cirrhotic livers 

Infiltrative Macroscopy 



Diffuse HCC/cirrhotomimetic 



The outstanding histological feature is the 

resemblance of the tumor cells to normal 

hepatocytes   

1. Trabecular (sinusoidal) pattern 

2. Pseudoglandular (acinar) pattern 

3. Compact (solid) pattern 

Microscopy 



HCC with trabecular pattern 

Tumor cells grow in cords of variable thickness separated by 

prominent sinusoids lined by flat endothelial cells 

Trabecular pattern 



HCC with pseudoglandular pattern 

A variety of gland-like structures may be seen.  

Pseudoglandular pattern 



HCC with pseudoglandular pattern 

Bile production: the most specific marker of hepatocellular 

differentiation ! 

Pseudoglandular pattern 



HCC with solid pattern 

The pattern is basically trabecular but the tumor cells apparently grow in 

solid masses and the sinusoids are rendered inconspicuous by compression.  

Solid pattern 



Grading WHO 

 

Well differentiated 

Most common in small early stage tumors of < 2cm, mild 

atypia, increased nucleus-to-cytoplasma ratio 

 

Moderately differentiated 

Most common in tumors of > 3cm, mainly trabecular growth. 

Tumor cells with abundant eosinophilic cytoplasma and 

round nuclei.  

 

Poorly differentiated  

Rare in small tumours, mainly solid pattern, marked 

pleomorphism. 

 

Histology 



Grading Edmondson  

 

Grade I: Best differentiated, simulates normal liver plates  

 

Grade II: Larger nucleus, prominent nuclei, eosinophilic and 

granular cytoplasma 

 

Grade III: Nuclei more enlarged and hyperchromatic, 

angulated nuclei, less abundant cytoplasm  

 

Grade IV: Marked pleomorphism, hyperchromasia, scanty 

cytoplasm, anaplasia loss of trabecular pattern  

 

 Edmondson HA and Steiner PE, Cancer, 1954 

Histology 



Grade III 

Grade II Grade I 

Grade IV 



1) HE 
 

2) Reticulin stain 
 

3) Immunohistochemistry  
 

4) (Molecular pathology) 

Diagnosis of HCC 



The reticulin framework is preserved in the non-neoplastic liver (left part of 

image), but the tumor shows substantial loss of reticulin  

Reticulin  



Immunohistochemistry 



Hep Par 1 Polyclonal CEA 

Cave: Poorly-differentiated tumours often have aberrant staining patterns 

• Edmondson grade:  grade I-II  100% 

       grade III    84% 

       grade IV    50% 

Arginase 1 

Immunohistochemistry hepatic origin 



Differential Diagnosis 

Differential diagnosis: 

  

- Adrenocortical carcinoma 

- Angiomyolipom 

- Renal cell carcinoma 

- Clear cell carcinoma 

- Melanoma 

- Large cell neuroendocrine carcinoma 



Fibrolamellar carcinoma 

Scirrhous HCC 

Undifferentiated carcinoma 

Lymphoepithelioma-like carcinoma 

Sarcomatoid carcinoma 

Special Types of HCC 



Mainly in children and young adults (Ø 25 years old) 

0.5%-9.0% of primary liver cancers 

 

Arises in non-cirrhotic liver 

Etiology and risk factors are unknown 

 

Large polygonal cells with abundant eosinophilic (oncocytic) 

cytoplasm, large vesicular nuclei and large nucleoli 

 

Lamellar fibrosis 

Fibrolamellar HCC 



Fibrolamellar HCC 



Precursor lesions for HCC 

Macrogenerative Nodule 

LGDN 
HGDN Early HCC 



Precursor lesions for HCC 

Macroregenerative Nodule/Low grade dysplastic nodule 

Tumor-like hepatocellular mass 

Well demarcated and surrounded by condensed connective tissue 

Clonal cell population without architectural atypia 

Portal tracts (artery and bile duct), ductular reaction 

 



Clonal cel population with architectural atypia,  

No stromal invasion 

Increased cell density 

Some portal tracts (artery and bile duct),  

Some aberrant unpaired arterioles  

Ductular reaction 

 

High grade dysplastic nodule 

Tommaso L et al 2013 



Early HCC <2cm Ø 

Slowly growing tumor of vaguely nodular appearance 

Higher cell density 

Often fatty changes  

Stromal invasion 

Increased cell density 

Tommaso L et al 2013 



Genes/Proteins Upregulated in Early HCC Immunohistochemistry 

(criteria for positivity) 

Glypican-3 Heparan sulphate proteoglycan 

Promotes growth of HCC by stimulating Wnt signalling  

 

Cytoplasmic/membranous 

(> 5-10% of cells) 

HSP 70 Chaperone stress protein 

Potent anti-apoptotic survival factor 

 

Cytoplasmic/nuclear 

(> 5-10% of cells) 

Glutamine 

Synthetase  

Target gene for beta- catenin,  

GS overexpressed  with activation/ mutation of beta-catenin,  

Involved with hepatocyte regeneration & proliferation 
 

Cytoplasmic  

(diffuse > 50%, unrelated to 

vessels) 

HGDN versus eHCC 



Di Tommaso L et al,  2009 

IHC for early HCC 



Sensitivity 

 

Specificity 

Heat shock 

protein 70 

78% 95% 

Glutamine   

synthetase 

59% 86% 

Glypican 3 69% 91% 

When  2 of 

them are 

positive 

72% 
100%  

 

Di Tommaso L, Hepatology, 2007 

Bruix J, Hepatology, 2011 

IHC for early HCC 



Molecular pathology of HCC 

Llovet et al Nat Rev Dis Prim 2016 



Rare, benign liver neoplasm  

 

Strongly associated with oral contraceptive use and 

androgen steroid therapy, also in patients with glycogen 

storage disease, diabetes mellitus 

 

3-4 per 100’000 in long term OC users 

 

Can become symptomatic and lead to bleeding 

 

A small subset have the potential for malignant 

transformation 

Hepatocellular Adenoma 



Solitary, with size to 30cm 

 

Soft white to brown and delineated with little or no fibrous 

capsule, heterogenous areas of necrosis or hemorrhage 

Hepatocellular Adenoma, Macroscopy 



- HNF1a inactivated (TCF1 gene mutated) (30%-35%) 

 b-Catenin mutated (10%-15%) 

- Inflammatory (50%) 

- Unclassified (10%) 

Molecular classification of HCA 



HNF1a inactivated 

L-FABP 



b-Catenin mutated 

b-catenin glutamine synthetase 



Inflammatory/teleangiectatic HCA 

Serum amyloid precursor protein 



IHC for HCA subtypes 



Favoring HCC: thickened cell plates, loss of reticulin network, 

cytological atypia, mitosis, pseudoacinar architecture 

HCA vs HCC 



Focal nodular hyperplasia (FNH) 

10 times more common than HCA 

 

Women between 30-50 years of age 

 

Develop in the context of hepatic venous outflow obstruction 

including Budd-Chiari syndrome 

 

Macroscopy shows solitary, discrete, rounded mass, pale, with 

well-deliniation from background normal liver 

 

Frequently with central scar 



Macroscopy FNH 

Solitary, discrete, rounded mass, pale, with well-deliniation from 

background normal liver, frequently with central scar 

 



Microscopy FNH 

Fibrous septa contain often large, dystrophic arteries with thick 

walls 

 

Benign hepatocellular nodules arranged in plates no more than 

two cell thick 

 

Maplike pattern of glutamine synthetase   
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