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Benign tumors of the 

liver 

Proliferating cell  Histological type 

 
Endothelial cell         Hemangioma  

Hepatocyte          Hepatocellular adenoma 

Hepatocyte and biliary cell          Focal nodular 

hyperplasia 

Benign tumors of the 

liver 
Proliferating cell  Histological type 

 
Biliary cell    Biliary adenoma  

     Biliary cystadenoma 

      Biliary papillomatosis 
  

 

Perivascular epithelioid cell  Angiomyolipoma 

 

Leiomyocyte          Leiomyoma  

Fibrocyte          Fibroma 

Schwann cell            Schwannoma 
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Benign tumors of the 

liver 

• Hemangioma 

• Angiomyolipoma 

• Biliary adenoma 

• Focal nodular 

hyperplasia 

• Hepatocellular 

adenoma 

Hemangioma 
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Hemangioma 

Hemangioma 
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Sclerosing hemangioma 

Sclerosing hemangioma 
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Sclerosing hemangioma 

Angiomyolipoma 
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Angiomyolipoma 

Angiomyolipoma 

CD34 



7 

Angiomyolipoma 

Hep Par1 

Melan-A HMB-45 SMA 

Malignant 

angiomyolipoma 
Liver 

• Aggressive clinical behavior 

(metastasis) 

• Tumor size (>10 cm) 

• Coagulative necrosis 

• Loss of CD 117 expression 

Nguyen et al. Am J Surg Pathol 2008 ; 32 : 793. 
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Malignant 

angiomyolipoma 
Kidney 

• ≥70% atypical epithelioid cells 

• ≥ 2 mitotic figures per 10 high power 

fields 

• Atypical mitotic figures 

• Necrosis 

Brimo et al. Am J Surg Pathol 2010 ; 34 : 715. 

Benign tumors of the 

liver 

• Hemangioma 

• Angiomyolipoma 

• Biliary adenoma 

• Focal nodular 

hyperplasia 

• Hepatocellular 

adenoma 



9 

Biliary 

adenoma 

Benign tumors of the 

liver 

• Hemangioma 

• Angiomyolipoma 

• Biliary adenoma 

• Focal nodular 

hyperplasia 

• Hepatocellular 

adenoma 
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Focal nodular 

hyperplasia 

Focal nodular 

hyperplasia 
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Focal nodular 

hyperplasia 

Focal nodular 

hyperplasia 
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Focal nodular 

hyperplasia 

• Number of nodules 

- one     102 

(78%) 

- two or more         28 

(22%) 

• Size of the nodules 

- < 5 cm     110 

(85%) 

- 5 to 10 cm      16 

(12%) 

- > 10 cm          4 

(3%) 
 

Ishak KG. Recent results in cancer research 1979; 66: 73.  

Focal nodular 

hyperplasia 
(130 patients) 
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• Fibrous star     30/38 
(79%) 

 

• Radiologically visible fibrous star  27/38 
(71%) 
- central and single            23/27 
(86%) 
- peripheral                2/27   
(7%) 
- multiple              2/27   (7%) 

 

Vilgrain et al. Radiology 1992 ; 184 : 699.   

Focal nodular hyperplasia 

Focal nodular 

hyperplasia 
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Focal nodular 

hyperplasia 

Focal nodular 

hyperplasia 
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Focal nodular 

hyperplasia 

- Hepatic hemangiomas 

- Portal vein atresia 

- Cerebral telangiectasias 

- Arterial dysplasia 
 

Wanless et al. Mod Pathol 1989 ; 2 : 456. 

Multiple focal nodular 

hyperplasias  
Associated vascular lesions 
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Telangiectatic focal nodular hyperplasia 

and 

hepatocellular adenoma 

Clonality 

ANGPT-1/ 

ANGPT2 

(ARNm) 

Protein 

profile 

Typical FNH 

(n=6) 

Polyclonal 

(5/5) 
21.4 

Different 

from HA 

(3/3) 

Telangiectatic 

FNH (n=10) 

Monoclonal 

(6/8) 
2.1 

Similar to 

HA (5/6) 

HA 

(n=6) 

Monoclonal 

(6/6) 
2.6 3 

Paradis et al. Gastroenterology 2004 ; 126 : 1323. 

Hepatocellular 

adenoma 
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Hepatocellular 

adenoma 

Hepatocellular adenoma 
Molecular classification 

• HNF1-a mutated adenomas   

 30% 

•  b-catenin mutated adenomas  

 10% 

• Inflammatory (telangiectatic) adenomas 

 50% 

• Unclassified adenomas   

 10% 
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HNF1-a mutated hepatocellular 

adenoma 

HNF1-a mutated hepatocellular 

adenoma 



19 

HNF1-a mutated hepatocellular 

adenoma 

• Marked steatosis 

• Absence of inflammation 

• Absence of cytological 

abnormalities 

HNF1-a mutated hepatocellular 

adenoma 

T 

NT 

T 

NT 

LFABP + 

LFABP - 
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b-catenin mutated hepatocellular 

adenoma 

• Over-representation of male patients 

• Cytological abnormalities 

• Pseudo-glandular formations (dilated biliary 

canaliculi) 

• Frequent association with hepatocellular 

carcinoma or borderline lesions 

b-catenin mutated hepatocellular 

adenoma 
b-catenin 

Glutamine synthase 
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Inflammatory hepatocellular 

adenoma 

Inflammatory hepatocellular 

adenoma 
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Inflammatory hepatocellular 

adenoma 

• Increased alcohol intake 

• High body mass index 

• Serum biomarkers of 

inflammation 

• Inflammatory infiltration 

• Marked sinusoidal dilatation 

• Numerous dystrophic vessels 

• Possible ductular reaction 

Inflammatory hepatocellular 

adenoma 

SAA 

CRP 
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Hepatocellular adenoma 
Complications 

• Bleeding when diameter > 5 cm 

• Malignant transformation into 

carcinoma 

– Male 

– Diameter > 5 cm 

–  b-catenin mutated adenoma 
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