
 

PATHOLOGY OF THE LIVER 
 
Liver failure  
Cholestatic liver diseases (PSC, PBC), 
Jaundice, causes, pathophysiology and defects in bilirubin metabolism(cholelithiasis) 
Circulatory disorders of liver 
Acute and chronic hepatitis 
Alcohol- and Drug-induced liver disease 
Metabolic and Inherited liver disease 
Liver cirrhosis 
Tumors and tumor-like lesions of liver 





Mechanism of hepatocyte injury 

Mild and short-term stimulus 

Reversible forms 

Steatosis 

Cholestasis 

Severe and/or prolonged stimulus 

Irreversible forms 

Apoptosis 

Necrosis 



 Liver failure 

-Acute liver failure (massive liver necrosis or liver dysfunction without  overt necrosis) 
-Chronic liver failure (main cause -cirrhosis) 
-Acut-on- chronic failure (ACLF)- unrelated acute injury supervenes on a well-compensated late-
         stage chronic disease 
 



Fulminant/acute liver failure 

-the severe impairment of hepatic functions or severe necrosis of hepatocytes in the 
absence of preexisting liver disease ( Acute/Fulminant - encephalopathy within 8 
weeks of the onset of symptoms in a previously healthy liver; Subacute/Subfulminant 
26 weeks) 

. 

 Acute liver failure 



 Acute liver failure 

+/-portal hypertension and ascites……..it is 
more common in chronic liver failure 



Acute liver failure - 

Atrophia hepatis flava 

The liver is small and shrunken 

 Acute liver failure 



Acute liver failure  

Bridging 



Regeneration from surviving hepatocytes 
      -acinary or pseudoglandularly arranged    
 hepatocytes 
      - cholestasis 
      - AFP expression 
 
 

AFP-  CK19 

 Acute liver failure 

Dezso et al; J Gastroenterol Hepatol. 2020 Jan;35(1):124-134 



-in areas of parenchymal loss the stem cell located in bile ducts differentiate into small hepatocytes, and these 
small hepatocytes form foci 

PV 

Arginase-1- CK19 
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Arginase-1- CK19 

Regeneration from stem cells  Acute liver failure 
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CD34-CK19 3D reconstruction 
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In the center of the foci  complete portal triads are present 

Regeneration from stem cells 

 Acute liver failure 
D

ez
so

 e
t 

al
; J

 G
as

tr
o

en
te

ro
l H

ep
at

o
l. 

2
0

2
0

 J
an

;3
5

(1
):

1
2

4
-1

3
4

 



CV 

- Fused foci try to regenerate the classic liver lobule 

CD34-CK19 
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Regeneration from stem cells 
.  

 Acute liver failure 
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Chronic Liver Failure  

Not all cirrhosis leads inexorably to chronic liver failure and not all end-stage chronic 
liver disease is cirrhotic !!!!!!! 

The leading causes of chronic liver failure worldwide include chronic hepatitis B, chronic 
hepatitis C, non-alcoholic fatty liver disease, and alcoholic liver disease.  
 
Liver failure in chronic liver disease is most often associated with cirrhosis, a condition 
marked by the diffuse transformation of the entire liver into regenerative parenchymal 
nodules surrounded by fibrous bands and variable degrees of vascular (often 
portosystemic) shunting 



-Parench. decomp (icterus) 
-Vascular decomp. (portal p↑) 

MELD score uses the patient's values for serum bilirubin, serum creatinine, and 
the international normalized ratio for prothrombin time (INR) to predict survival. 

Child-Pugh Score:Bilirubin, Albumin, PT prolongation (INR), Ascites, Encephalopathy 

Chronic Liver Failure  

https://en.wikipedia.org/wiki/Bilirubin
https://en.wikipedia.org/wiki/Creatinine
https://en.wikipedia.org/wiki/Prothrombin_time


Cirrhosis occurs diffusely throughout the liver, which is comprised of regenerating 
parenchymal nodules surrounded by dense bands of scar and variable degrees of vascular 
shunting 

Healthy liver 

Cirrhosis 

 Cirrhosis 



Major Causes of Cirrhosis 

Alcoholic liver disease 
Nonalcoholic fatty liver disease 
Chronic hepatitis 
  Chronic viral hepatitis 
  Autoimmune hepatitis 
  Drugs 
Biliary disease 
  Extrahepatic biliary obstruction 
  Primary biliary cholangitis 
  Sclerosing cholangitis 
Metabolic disease 
  Hemochromatosis Glycogen storage disease 

  Wilson disease Hereditary fructose intolerance 

  Alpha-1-Antitrypsin 
deficiency 

  Hereditary storage diseases 

  Tyrosinemia Galactosemia 

Cryptogenic 

 Cirrhosis 



Hepatology 2015 May;61(5):1696-707. Hepatology 2010 Mar;51(3):1017-26 

 Cirrhosis 



Cirrhosis-early 



The definition of the cirrhosis is 
fulfilled 

Reversible??????????? 

Cirrhosis-Early 

CK - L 

BUT 

In early stages of experimental cirrhotic 
models complete portal triads can be seen 
in the middle of cirrhotic nodules 



Explanted liver 

 Cirrhosis-advanced 



CK7 stains the bile ducts containing liver stem cells Explanted liver 
 Cirrhosis-advanced 

Dezso et al. J Hepatol. 2017 Apr;66(4):778-786 



Explanted liver  

 Cirrhosis-advanced 

Dezso et al. J Hepatol. 2017 Apr;66(4):778-786 



The structure of regenerative nodules (centrally located portal vein branches, bile ducts at 
the periphery, hepatic veins and arteries in the connective tissue) impedes the restoration of 
normal liver structure, the basic architecture of hepatic tissue suffers permanent damage.  

 Cirrhosis-advanced 

Dezso et al. J Hepatol. 2017 Apr;66(4):778-786 





Porto-central/porto-portal/porto-arterial shunts, capillarisation:  failed communication 
between hepatocytes and blood  

 Cirrhosis 



Journal of Hepatology 2012 57, 1336-1348DOI: (10.1016/j.jhep.2012.06.026)  

Acut-on- chronic liver failure (ACLF) 

The short-term mortality of patients with this form of liver failure is around 
50%. 



 LIVER TUMORS AND TUMOR LIKE LESIONS 
 

Tumor like  lesions:  Focal nodular hyperplasia 

-most commonly in women of 
reproductive age 
-well-demarcated, but poorly 
encapsulated lesion, consisting of 
hyperplastic hepatocyte nodules with a 
central, stellate fibrous scar. 
 
-from 1 cm to many centimeters 
 
 
 

No risk for malignancy Risk factors: estrogens, including those found 
in contraceptive pills 



Benign tumors   
 
Hemangioma cavernosum     



Benign tumors   
 
Hepatocellular adenoma (pills) 

Usually, solitary and asymptomatic 
Large tumors –risk of rupture or bleed spontaneously,  
 
Classification: 
 
4 subtypes  
(1) HAs with inactivating mutations of hepatocyte 

nuclear factor 1a (HNF1A; HA-H),  
 
(2) HAs with activating mutations of b-catenin gene (HA-
B), increased potential for malignant transformation!!!!! 
 
(3) HAs without mutations of the HNF1A or b-catenin 
genes and with inflammatory features (HA-I),  
 
(4) unclassified HAs that have no specific gene mutations 
or unique morphologic 
features (HA-U) 



Malignant tumors 
Hepatocellular carcinoma 
 
Pathogenesis:  
HBV or HCV,  
alcoholic cirrhosis, 
aflatoxin exposure 
NAFLD 
AT deficiency 
hemochromatosis  

 
Morphology: 
-unifocal, usually massive tumor;  
-multifocal tumor made of nodules of variable size;  
-diffusely infiltrative 

 
Paraneoplastic manifestations  
(e.g., polycythemia, hypoglycemia, hypercalcemia) as a result 
of hormone production by the tumor.  
Alpha-Fetoprotein levels are often elevated in HCC 

 
Treatment: 
segmental resections  
hepatic transplantation  

 



A distinctive clinicopathologic variant of HCC is the fibrolamellar carcinoma. It 
occurs in young male and female adults (20 to 40 years of age) with equal 
incidence and has no association with cirrhosis or other risk factors. 

Malignant  tumors 



Malignant  tumors 
Cholangiocarcinoma 
Intrahepatic cholangiocarcinoma is the second most common primary liver cancer after 
hepatocellular carcinoma. 
Frequent in the parts of Asia in which the liver fluke (Clonorchis sinensis, Opisthorchis) is 
endemic 
 

Liau et al, Modern Pathology (2014) 27, 1163–1173 

Histological Classification of Intrahepatic 
Cholangiocarcinoma 
 
-cholangiolar type 
 -IDH1 mutation (p.R132C) 
 -IDH2 mutation(p.R172W) 
-bile duct type 



Malignant  tumors 
Metastases 

The liver is involved in a third of all metastatic 
cancers, including half of those of the 
gastrointestinal tract, breast, and lung.  
Other tumors that characteristically metastasize 
to the liver are pancreatic carcinoma and 
malignant melanoma 



 Alcohol- and Drug-induced liver disease 

(DILI)TOXIC LIVER DAMAGE 
CAN MIMIC ANY KIND OF LIVER  DISEASES 
-Predictable (Amanita phalloides poisoning, CCl4) 
-Unpredictable /idiosyncratic  (not directly toxic compounds e.g. Halothan) 

Reye syndrome:  liver failure in children, microfatty  steatosis (viral infection+acetylsalicic 
acid) 

Exposure to a toxin or therapeutic agent should always be included in the differential 
diagnosis of any form of liver disease. 



Alcoholic  Liver Disease 
   (females are more sensitive) 
 Forms: -Hepatic steatosis  
  -Alcoholic hepatitis (Acetaldehyde, Reactive oxygen species, Mallory-
    Denk bodies, Cytokine-mediated inflammation) 
  -Alcoholic cirrhosis (usually after 10 to 15 years of drinking or more,  
  but only occurs in a small proportion of chronic alcoholics 

By far the most important agent that produces toxic liver injury is alcohol; its characteristic 
histologic (but not clinical) features are shared with nonalcoholic fatty liver disease 
(NAFLD) and therefore it is discussed in that section. 

Steatosis 

Hepatocyte ballooning 
Mallory bodies 
Neutrophils 

Pericellular and 
perivenular fibrosis 



• Overweight or obesity 
• Insulin resistance, in which your cells don't take up sugar in response to the hormone 

insulin 
• High blood sugar (hyperglycemia), indicating prediabetes or actual type 2 diabetes 
• High levels of fats, particularly triglycerides, in the blood 

Causes:  

Risk factors:  
 
• High cholesterol 
• High levels of TG in the blood 
• Metabolic syndrome 
• Obesity, particularly when fat 

is concentrated in the 
abdomen 

• Polycystic ovary syndrome 
• Hypothyroidism 
• Hypopituitarism 

NAFLD 

Complications: 
• Cirrhosis-End-stage liver failure 
• Liver cancer 


