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 THE LIVER





Liver diseases

� Acute hepatitis
� Chronic hepatitis
� Fatty liver disease
� Steatosis & steatohepatitis

� Metabolic liver disease
� Diseases of intrahepatic biliary tracts
� Circulatory disorders
� Tumors and hepatic nodules



Clinical syndromes

The major clinical syndromes of liver disease:

� Hepatic failure

� Cirrhosis

� Portal hypertension

� Cholestasis 



Hepatic Failure

� 80% to 90% of hepatic function must be lost 
before hepatic failure ensues. 

� Precipitating factors:
� Systemic infections
� Electrolyte disturbances
� Stress (major surgery, heart failure)
� Gastrointestinal bleeding.



 Acute liver failure & massive hepatic
necrosis

� An uncommon but life-threatening condition that often 
requires liver transplantation

� Causes:
� Drugs: Acetaminophen, halothane, anti tuberculosis drugs 
� Fulminant viral hepatitis: HAV & HBV infection

� Acute liver failure: progresses from onset of symptoms to 
hepatic encephalopathy within 2 to 3 wks 

� Subacute failure: a course extending as long as 3Ms

� The histologic correlate is massive hepatic necrosis 



� Chronic liver disease:
� The most common route to hepatic failure
� The end stage of chronic liver damage ending in 

cirrhosis. 

� Hepatic dysfunction without overt necrosis:
�  Hepatocytes may be viable but unable to perform 

normal metabolic function:
� Acute fatty liver of pregnancy 
� Tetracycline toxicity
� Reye syndrome



Clinical Features of hepatic failure

� Jaundice  
� Hypoalbuminemia & peripheral edema
� Hyperammonemia 
� Fetor hepaticus “musty” or “sweat & sour”

� Formation of mercaptans by action of GI bacteria on sulfur 
containing aa methionine

� Hyperestrogenemia in chronic liver disease:
� Palmar erythema (local vasodilatation) 
� Spider angiomas of the skin 
� In the male, hypogonadism and gynecomastia



Palmar erythema



Spider angioma



Complications of hepatic failure

� Ascites

� Portal hypertension

� Multiple organ failure

� Coagulopathy
❑ Impaired hepatic synthesis of clotting factors

❑ Bleeding tendency & GI hemorrhage

� Hepatic encephalopathy

� Hepatorenal syndrome



Hepatic Encephalopathy

� A complication of acute & chronic liver failure.
� Mechanism ?

� A spectrum of disturbances in brain function:
� Fluctuating neurologic signs:
❑ Rigidity, hyper-reflexia, nonspecific EEG changes
❑ Asterixis (flapping tremor) is characteristic
❑ Rarely seizures 

� Behavioral abnormalities 
� Confusion and stupor
� Deep coma and death



Hepatorenal syndrome

� Oliguria 
� Rising BUN & creatinine values.
� The ability to concentrate urine is retained:
❑ Hyperosmolar urine devoid of proteins & 

abnormal sediment with low sodium.

� Renal failure may lead to death
� Borderline renal insufficiency may persist for 

weeks to months.







Hepatorenal Syndrome

� The development of renal failure without 
primary abnormalities of the kidneys 
themselves.

� Pathogenesis:
� Splanchnic VD and systemic VC, leading to 

severe reduction of renal blood flow

� Kidney function improves if hepatic failure is 
reversed. 



Liver Cirrhosis

� Irreversible chronic injury of the hepatic 
parenchyma

�  Extensive fibrosis - Distortion of the hepatic 
architecture

�  Formation of regenerative nodules 



Three main characteristics

� Bridging fibrous septa
� Delicate bands or broad scars around multiple 

adjacent lobules.

� Parenchymal nodules encircled by fibrotic bands,
� Micronodular cirrhosis, Small nodules < 3 mm
� Macronodular cirrhosis, nodules > 3mm 
� The nodules mostly contain proliferating 

(regenerating) hepatocytes

� Disruption of the architecture of the entire liver. 



Classification of cirrhosis

� Micronodular cirrhosis
� Alcoholic liver disease
� Hemochromatosis

� Macronodular cirrhosis
� Cirrhosis due to viral hepatitis

� Mixed micro- & macronodular
� Most cases





Micronodular cirrhosis





Classification by etiology



Clinical Features

� May be clinically silent. 
� Nonspecific manifestations: anorexia, weight 

loss & weakness

� Complications of cirrhosis:
� Hepatic failure
� Portal hypertension
� Hepatocellular carcinoma



Portal Hypertension

• Increased resistance to portal blood flow, 
portal vein pressure > 12 mmHg (N 5-10).





Mechanism of portal HTN in cirrhosis

� Increased resistance to portal flow at the level 
of the sinusoids. 

� Compression of central veins by perivenular 
fibrosis and expanded parenchymal nodules 

� Porto-systemic anastomoses in the fibrous 
bands impose arterial pressure on the 
normally low-pressure portal venous system 



Clinical consequences of portal HTN

� Ascites

� Portosystemic venous shunts

� Congestive splenomegaly 

� Hypersplenism

� Hepatic encephalopathy



Ascites

�  Definition:
� Collection of excess fluid in the peritoneal cavity. 

� Clinically detectable when at least 500 mL

� Many liters may collect and cause massive 
abdominal distention.

� Long-standing ascites may lead to seepage of fluid 
through transdiaphragmatic lymphatics to 
produce hydrothorax, more often on the Rt side.





Portosystemic Shunt

� The rise in portal venous pressure leads to 
bypasses between the systemic and portal 
circulations at site of anastomosis

� Sites: 
� Hemorrhoids
� Esophagogastric varices 
� The retroperitoneum
� Periumbilical and abdominal wall collaterals 



Portosystemic Shunt

� Esophagogastric varices:

� 65% of those with advanced cirrhosis

� Cause massive hematemesis and death in 
about half 

� Abdominal wall collaterals:

� Dilated subcutaneous veins extending 
outward from the umbilicus (caput medusae)







Jaundice and Cholestasis

� Jaundice (icterus):
� A common manifestation of liver disease.
� A yellow discoloration of skin and sclerae due to 

elevated bilirubin serum levels > 2.6 mg/dL (N 
0.3-1.2 mg/dL)

� Cholestasis:
� Systemic retention of bilirubin & other solutes 

eliminated in bile (bile salts and cholesterol).





Pathogenesis

� Jaundice occurs when the equilibrium between 
bilirubin production and clearance is disturbed:

� Unconjugated hyperbilirubinemia
� Excessive production of bilirubin,          
� Reduced hepatic uptake,                            
� Impaired conjugation, 
� Conjugated hyperbilirubinemia                              
� Decreased hepatocellular excretion, 
� Impaired bile flow (Intrahepatic & extrahepatic). 







Hereditary jaundice

� Jaundice results from inborn errors of 
metabolisms:

� Unconjugated hyperbilirubinemia:

❑ Crigler Najar syndrome

❑ Gilbert syndrome

� Conjugated hyperbilirubinemia:

❑ Dubin-Johnson syndrome

❑ Rotor syndrome



Unconjugated hyperbilirubinemia



Conjugated hyperbilirubinemia









Inflammatory disorders of liver

� Hepatitis 
“Injury to hepatocytes associated with an influx of 

acute or chronic inflammatory cells”
❑ Viral hepatitis, the most common
❑ Autoimmune hepatitis
❑ Drug-induced hepatitis
❑ Alcoholism 
❑ Wilson disease, alpha 1 antitrypsin deficiency

� Infections
� Liver abscess



Viral hepatitis

� A term reserved for infection of the liver by 
hepatotropic viruses (a small group of viruses 
having a particular affinity for the liver). 

� Hepatitis A virus (HAV)
� Hepatitis B virus (HBV)
� Hepatitis C virus (HCV)
� Hepatitis D virus (HDV)
� Hepatitis E virus (HEV)
� Hepatitis G virus (HGV), not pathogenic



Other hepatic viral infections

� Systemic viral infections can involve the liver: 
� Infectious mononucleosis (Epstein-Barr virus) Mild 

hepatitis during the acute phase 

� Cytomegalovirus or herpesvirus infections,   
�    in newborns or immunosuppressed 

� Yellow fever, in tropical countries

� Infrequently, rubella, adenovirus, or enterovirus in 
children and the immunosuppressed.





Hepatitis A Virus (HAV)
" "infectious hepatitis

� Incubation period:  (2-4 weeks)
� Type of virus: non-enveloped ssRNA
�  Mode of transmission ?
• Feco-oral
• Contaminated water and foods (raw or steamed shellfish) 
• It is shed in the stool for 2 to 3 weeks before and 1 week 

after the onset of jaundice.

• HAV is NOT shed in any significant quantities in saliva, urine, 
or semen. 

• HAV viremia is transient.



Clinical disease

� Acute hepatitis
❑ Mild or asymptomatic (in children)

❑ Rare in adults, may cause greater morbidity

� NO chronic hepatitis or a carrier state 

� Fulminant hepatitis is rare

� Mortality rate 0.1%



Serologic markers

� Anti-HAV IgM antibody
� Appear in blood at the onset of symptoms. 
� Detection of anti-HAV IgM antibody is the best 

diagnostic marker for the disease

� Anti-HAV IgG antibody: 
� Persists beyond convalescence 
� The primary defense against reinfection 
� No routinely available tests for IgG anti-HAV



HAV



Hepatitis B Virus (HBV)

� Type of virus: enveloped dsDNA

� Incubation period:  (4-26 weeks) 



� In areas of low prevalence -parentral
❑ Contact with blood or body fluids

❑ Transfusion, blood products, dialysis

❑ Needle-stick accidents among health workers

❑ Intravenous drug abuse

❑ Sexual transmission 

� In endemic regions
❑ Vertical transmission from mother to child during birth is 

the main mode of transmission. 





Clinical disease

� Acute hepatitis with recovery
� Non-progressive chronic hepatitis 
� Progressive chronic disease ending in cirrhosis
� Fulminant hepatitis with massive liver necrosis 

in <1%
� An asymptomatic carrier state
� 1-10% in adults
� 90-95% in children with vertical transmission

� Hepatocellular carcinoma







Serum markers- Acute hepatitis B

� HBsAg 
� Appears before the onset of symptoms, peaks 

during overt disease, and declines to undetectable 
levels in 3 to 6 months

� HBeAg, HBV-DNA, and DNA polymerase
� Appear in serum soon after HBsAg
� Signify active viral replication



 IgM anti-HBc

� Becomes detectable in serum shortly before 
the onset of symptoms, with onset of serum 
elevation of serum aminotrasferases 
(hepatocyte destruction)

� Over months, it is replaced by IgG anti-HBc

� No direct assay for IgG anti-HBc



Anti HBe antibody

� Detected shortly after disappearance of 
HBeAg

� It implies that the acute infection has peaked 
& the disease is on the wane

� Anti-HBc & Anti-HBe are used to diagnose 
HBV during  the Window gap (disappearance 
of HBsAg & appearance of anti HBs)



IgG anti-HBs antibody

� Does not rise until the acute disease is over

� Is usually not detectable for a few weeks or 
months after the disappearance of HBsAg.

� Anti-HBs may persist for life, conferring 
protection (the basis for current vaccination)



HBV



Serum markers

� The chronic carrier state 
❑ Defined by the presence of HBsAg in serum for 6 

months or longer after initial detection
❑ HBeAg negative
❑ Serum HBV DNA <105 copies/mL

� Chronic hepatitis:
❑ Circulating HBsAg, HBeAg & HBV DNA
❑ Usually with anti-HBc antibody



HBV



Hepatitis C Virus (HCV)

� Type of virus: Enveloped ssRNA

� Incubation period:  (2 to 26 weeks) 



Mode of transmission

� The major route is blood inoculation:

❑ IV drug use in > 40% of cases

❑ Transmission via blood products in 4%

❑  Occupational exposure among health care 
workers in 4%. 



Clinical disease

� Acute hepatitis 

� The clinical course of acute hepatitis C is 
asymptomatic in 75%

� HCV infection has a much higher rate than HBV of 
progression to chronic disease (80-85%)

� Cirrhosis in 20% of cases of chronic infections

� Hepatocellular carcinoma





Serum markers

� Acute phase
� HCV RNA is detected in blood for 1 to 3 weeks.
� This is accompanied by elevations in serum 

aminotransferase. 

� Anti-HCV antibodies:
� Develop within weeks to a few months
� They do not confer effective immunity .



HCV



Serum markers

� Chronic (persistent) infection:

� Circulating HCV-RNA is detectable

� Aminotransferases show fluctuating levels 
(reflecting bouts of hepatocytes necrosis)



Hepatitis D Virus

� Hepatitis delta virus (HDV) 

� Type of virus: 
� Circular ssRNA with defective replication
� Needs to be encapsulated by HBsAg. 

� Virus family: Deltaviridae family
� Incubation period: Same as HBV

� Mode of transmission: 
� Parentral (drug addicts & blood transfusion)



Clinical disease



Hepatitis E Virus (HEV)

� HEV is endemic in India 
� Epidemic & sporadic cases have been reported in 

other sites

� Type of virus: non-enveloped ssRNA
� Virus family: Calicivirus
� Incubation period: 2-8 weeks
� Mode of transmission: feco-oral (waterborne 

infection)



Clinical disease

� In most cases, the disease is self-limited
� NO chronic liver disease or persistent viremia. 
� A characteristic feature is the high mortality rate 

among pregnant women ∼ 20%. 

� HEV Ag can be identified in the hepatocytes.
� Virus can be detected in stools.
� Anti-HEV IgM and IgG antibodies are detectable in 

serum.



Clinical Features

❑ Clinical syndromes of hepatitis viruses: 
� Asymptomatic acute infection
� Acute hepatitis: anicteric or icteric
� Chronic hepatitis ± progression to cirrhosis
� Chronic carrier state
� Fulminant hepatitis

� Serologic studies are critical for the diagnosis of 
viral hepatitis & identification of virus types. 



Asymptomatic Infection

� Incidentally discovered

� Minimally elevated serum aminotransferases

� Serological evidence of the disease (the 
presence of antiviral antibodies).



Acute Viral Hepatitis

� Any one of the hepatotropic viruses
� Acute HCV can be easily missed

� Divided into four phases: 
� (1) an incubation period, 
� (2) a symptomatic preicteric phase, 
� (3) a symptomatic icteric phase (with jaundice and 

scleral icterus), and 
� (4) convalescence. 

� Elevated serum aminotransferase levels



Chronic Hepatitis

� Symptomatic, biochemical, or serologic evidence 
of continuing or relapsing hepatic disease for 
more than 6 months

� With histologically documented inflammation and 
necrosis. 

� Fluctuating levels of serum aminotransferases
� May or may not progress to cirrhosis



The Carrier State

� A "carrier" is an individual without manifest 
symptoms who harbors and can transmit an 
organism. 

� In HBV, HDV, HCV
� Symptoms free
� Persistently normal ALT & AST
� Absence of significant inflammation and necrosis 

on liver biopsy.



Fulminant Hepatitis

� In very small proportion of patients with acute 
hepatitis A, B, or E

�  

� Acute liver failure, resulting from submassive 
or massive hepatic necrosis. 



 Autoimmune hepatitis

� Clinical presentation:
� Mainly as a syndrome of chronic hepatitis
� May present as acute or fulminant hepatitis

� The histologic features:
� Indistinguishable from chronic viral hepatitis;
❑ Usually severe hepatitis
❑ Prominent hepatitic rosettes 
❑ Plasma cells in the infiltrate 



Autoimmune hepatitis



General features

� Female predominance (70%)
� Absence of serologic markers of a viral 

infection
� Elevated serum IgG (>2.5 g/dL)
� High titers of autoantibodies in 80% of cases.
� The presence of other forms of autoimmune 

diseases in 60% of patients, including 
rheumatoid arthritis, thyroiditis, Sjögren 
syndrome, and ulcerative colitis.





 Steatosis
• Definition:

 “Accumulation of fat droplets within     
hepatocytes”



 Macrovesicular steatosis



Microvesicular steatosis





 Alcoholic Liver Disease

� More than 60% of chronic liver disease in 
most Western countries and 40% to 50% of 
deaths due to cirrhosis. 



Hepatic Steatosis (Fatty Liver)

� Gross appearance: 
� Large (≤4-6 kg), soft, yellow, and greasy

� Steatosis:
❑ Mainly microvesicular steatosis
❑  With chronic intake of alcohol, large clear macrovesicular 

globules appear

� Initially centrilobular, but in severe cases it 
may involve the entire lobule

� Completely reversible if there is abstention



Fatty liver (steatosis)



Alcoholic steatohepatitis (ASH)

� Neutrophil Infiltration 
� Neutrophils accumulate around degenerating 

hepatocytes, particularly those with Mallory bodies 

� Fibrosis
� Perisinusoidal (chichen wire) & perivenular fibrosis
� Occasionally periportal fibrosis

� ± Cholestasis and mild deposition of hemosiderin in 
hepatocytes and Kupffer cells.



Alcoholic Cirrhosis

� The final irreversible form of alcoholic liver 
disease 

� Usually develop insidiously & slowly
� May develop more rapidly in the setting of 

alcoholic hepatitis, within 1 to 2 years

� Mainly micronodular cirrhosis with scattered large 
nodules (hobnail appearance)



Alcoholic cirrhosis



Causes of death

� Hepatic failure

� A massive gastrointestinal hemorrhage

� An intercurrent infection 

� Hepatorenal syndrome after a bout of 
alcoholic hepatitis

� Hepatocellular carcinoma in 3% - 6% of cases.



 Nonalcoholic fatty liver disease
(NAFLD)

� The most common metabolic liver disease

A condition in which fatty liver and liver disease 
develop in individuals who do not drink alcohol.



 Pathogenesis

� Most consistently associated with insulin resistance. 

� Other key associated variables are:
� Type 2 diabetes (or family history)
� Obesity 
� Dyslipidemia 

� Hypertriglyceridemia, low HDL cholesterol, high LDL cholesterol 

� Metabolic syndrome 
� insulin resistance, HTN, obesity

� Sudden weight loss as in jejunoileal bypass surgery 



NASH



Inherited Metabolic Diseases

� Inborn errors of metabolism:

� Hereditary hemochromatosis 

� Wilson disease

� α
1
-antitrypsin deficiency



Hereditary hemochromatosis

� Genetic disorders characterized by the 
excessive accumulation of body iron, most of 
which is deposited in the parenchymal organs

� Fully developed cases show 

(1) Cirrhosis (all patients), 

(2) Diabetes mellitus (75% to 80% of patients)

(3) Skin pigmentation (75% to 80%)



 Genetics

At least four genetic variants

� The most common form is an AR disease of 
adult onset due to mutations in the HFE gene

� HFE gene is located on chromosome 6p

� The most common mutation is a tyrosine 
substitution for cysteine at aa 282 (C282Y)



Pathogenesis

� HFE gene regulate the levels of hepcidin

� When hepcidin levels are reduced there is 
increased intestinal iron absorption

� Net iron accumulation is 0.5 to 1.0 gm/year

� Hereditary hemochromatosis manifests 
typically after 20 gm of storage iron has 
accumulated.  



Morphology

� The morphologic changes in hereditary 
hemochromatosis are characterized by: 

� (1) The deposition of hemosiderin in the 
following organs: liver, pancreas, myocardium, 
pituitary, adrenal, thyroid and parathyroid 
glands, joints & skin 

� (2) Cirrhosis
� (3) Pancreatic fibrosis 



 Cirrhosis



Morphology

� The pancreas:
Intensely pigmented, Hemosiderin in the acinar and the 
islet cells
Diffuse interstitial fibrosis & some parenchymal atrophy. 

� The heart:
Enlarged & brown 
Hemosiderin granules within the myocardial fibers. 
A delicate interstitial fibrosis

� The testes:
Small and atrophic but are usually not discolored.



� Skin pigmentation (slate-gray):
Mostly due to increased epidermal melanin production 
Hemosiderin deposition in dermal macrophages and 
fibroblasts 

� Joints:
Hemosiderin deposition in the synovial linings
Acute synovitis may develop
Excessive deposition of calcium pyrophosphate 
(pseudogout), damages the articular cartilage.



Clinical course

� Males to females ratio is 5 to 7 : 1), with slightly 
earlier clinical presentation in males

� Symptoms & signs: 
� First appear in the 5th to 6th decades of life. 
� Hepatomegaly, abdominal pain
� Skin pigmentation
� Impaired glucose homeostasis or frank DM.
� Arrhythmias, cardiomyopathy 
� Atypical arthritis. 



Clinical course

� The classic clinical triad of cirrhosis with 
hepatomegaly, skin pigmentation, and diabetes 
mellitus may not develop until late

� Hepatocellular carcinoma (HCC)
� 200-fold higher than in normal populations 

Treatment of iron overload does not remove the 
risk for development of HCC

� Causes of death:
� Cirrhosis, HCC, or cardiac disease. 



 Screening

A 25-year-old man presents with lethargy and increased skin 
pigmentation. Blood test reveal deranged liver function tests and 
impaired glucose tolerance. Given the likely diagnosis of 
hemochromatosis, what is the most appropriate initial 
investigation strategy?

A - Transferrin saturation + ferritin

B - Hematocrit + ferritin

C - Liver biopsy with Perl's stain

D - Serum iron + ferritin

E - Serum iron + hematocrit



Hemosiderosis



� Screening for haemochromatosis

�  general population: transferrin saturation > ferritin

�  family members: HFE genetic testing

� Typical iron study profile in patient with haemochromatosis

1. transferrin saturation > 55% in men or > 50% in women

2.   raised ferritin (e.g. > 500 ug/l) and iron 

3.  low TIBC





Wilson Disease
 Hepatolenticular degeneration

� An AR disorder of copper metabolism
� Characterized by the accumulation of toxic levels 

of copper in many tissues and organs, principally 
the liver, brain, and eye. 

� The genetic defect:
�  Mutation in ATP7B gene on 13q
� It encodes an ATPase metal ion transporter that 

localizes to the Golgi region of hepatocytes



 Pathogenesis

� Defective function of ATP7B leads to:
❑ Absorbed copper fails to enter the circulation in 

the form of ceruloplasmin
❑ Failure to excrete copper into bile, the primary 

route for copper elimination

� Copper accumulation in the liver causing toxic 
liver injury mainly by free radicals



Pathogenesis

� Usually by 5 years of age, free Copper spills 
over into the circulation leading to:

� Hemolysis 

� Pathologic changes at other sites as brain, 
cornea, kidneys, bones, joints, & parathyroids



Liver morphology

� Mild to moderate fatty change 
� An acute hepatitis mimic acute viral hepatitis.
�  A chronic hepatitis 
❑ Mimic chronic viral hepatitis of viral
❑ Clues: fatty change, vacuolated (glycogenated) 

nuclei, and Mallory bodies
❑ May progress to cirrhosis  

� Massive liver necrosis is rare



 Morphology

� The brain:

� Toxic injury of the basal ganglia, particularly 
the putamen lead to atrophy and cavitation.

� Eye lesions  (Kayser-Fleischer rings):

� Green to brown deposits of copper in the 
limbus of the cornea.



Kayser-Fleischer ring



Clinical Features

� The age at onset and the clinical presentation 
are extremely variable

� The disorder rarely manifests before 6 years

� The most common presentation is acute or 
chronic liver disease. 

� Neuropsychiatric manifestations:
� Mild behavioral changes, psychosis, or a 

Parkinson disease-like syndrome



 Diagnosis

� Demonstration of Kayser-Fleischer rings

� Biochemical diagnosis:
Low serum ceruloplasmin
Increase in hepatic copper content
Increase in urinary excretion of copper

� Treatment: 
Copper chelation therapy (D-penicillamine)
Trienteine
Zinc 



α
1
-Antitrypsin (AAT) Deficiency

� An autosomal recessive disorder marked by 
abnormally low serum levels of α

1
-Antitrypsin 

� AAT is a protease inhibitor, it inhibits particularly  
neutrophil elastase

� AAT deficiency leads to pulmonary emphysema.
� All individuals with the PiZZ genotype accumulate 

AAT in the endoplasmic reticulum of liver
� Only 8% to 20% develop significant liver damage



Morphology

� Hepatocytes contain round to oval cytoplasmic 
globular inclusions of AAT

� Strongly positive for PAS stain

� By E/M, they lie within smooth and sometimes 
rough endoplasmic reticulum. 



α
1
-Antitrypsin deficiency



Morphology

� Range of hepatic injury:

❑ Neonatal cholestasis; cholestasis with 
hepatocyte necrosis in newborns

❑ Childhood cirrhosis

❑ Chronic hepatitis or cirrhosis late in life.

❑ HCC develops in 2% to 3% of PiZZ adults, 
usually, but not always, in the setting of 
cirrhosis



Neonatal Cholestasis

� Prolonged conjugated hyperbilirubinemia in the 
newborn.

� Clinical presentation:
� Jaundice, dark urine & light stools
� Hepatomegaly. 
� Variable degrees of hepatic dysfunction

� It is important to differentiate extrahepatic biliary 
atresia from other causes





 Diseases of the intrahepatic biliary
tract

� Primary biliary cirrhosis (PBC)

❑ Destruction of intrahepatic bile ducts

� Primary sclerosing cholangitis (PSC)

❑ Involves extrahepatic and large intrahepatic 
bile ducts



Primary Biliary Cirrhosis

� A chronic progressive cholestatic liver disease

� Characterized by nonsuppurative destruction 
of small and medium-sized intrahepatic bile 
ducts, portal inflammation and scarring, and 
eventually cirrhosis late in the course.



 Primary biliary cirrhosis

� Middle-aged women, peak incidence ( 40 – 50 y)

� > 90% have high titers of antimitochondrial 
antibodies (AMA) directed to specific domains of 
mitochondrial acid dehydrogenase enzymes

� Associated extrahepatic conditions include: 
Sjögren syndrome, scleroderma, thyroiditis, RA, 
Raynaud phenomenon, membranous 
glomerulonephritis, & celiac disease



Clinical picture

� Insidious onset, usually presenting as pruritus

� Jaundice develops late

� Hepatic failure over two or more decades

❑ LAB tests:

� ⇑ Serum alkaline phosphatase 

� ⇑ cholesterol levels

� Hyperbilirubinemia develops late



Primary Sclerosing Cholangitis

� A chronic cholestatic disorder

� Characterized by progressive fibrosis and 
destruction of extrahepatic and large 
intrahepatic bile ducts



Primary sclerosing cholangitis

� Common in association with IBD, particularly 
UC; UC present in 70% of patients with PSC, 
while PSC present in 4% of patients with UC

� P-ANCA is present in 80% of cases

� Age: 3rd to 5th decades

� Males to females ratio is 2 : 1.



Clinical picture

� Insidious onset

� Progressive fatigue, pruritus, and jaundice.

� Chronic liver disease late in the course

� PSC has a protracted course over years.

�  Cholangiocarcinoma may develop in 10-15% 
of individuals, with a median time of 5 years 
from diagnosis. 



Retrograde cholangiography

� The changes are patchy

� Retrograde cholangiography 
shows a characteristic 
“beaded appearance”.



Morphology of PBC

� Early lesions: 
� Dense mononuclear inflammatory cell infiltrate in 

the portal tract 
� Granulomatous inflammation
� Florid duct lesion: intraepithelial infiltration of 

lymphocytes and granuloma with destruction of 
intralobular ducts

� Ductular reaction; bile ductular proliferation 



PBC



Morphology of PSC

� Fibrosing cholangitis of bile ducts:
❑ The characteristic feature of PSC  
❑ Affected portal tracts show concentric periductal 

onion-skin fibrosis and lymphocytic infiltrate

� Progressive atrophy of the bile duct 
epithelium leads to obliteration of the lumen.

� In between, bile ducts are ectatic & inflamed
� Cholestasis & biliary cirrhosis



Primary sclerosing cholangitis





CIRCULATORY DISORDERS



Budd-Chiari Syndrome

� Results from the thrombosis of two or more 
major hepatic veins 



Morphology

• Acute cases:
� Grossly the liver is swollen, is red-purple, and has 

a tense capsule 
� Microscopic appearance:
❑ Severe centrilobular congestion and necrosis

� Chronic cases: Centrilobular fibrosis develops

� The major veins may contain totally occlusive 
fresh thrombi, subtotal occlusion, or, in chronic 
cases organized adherent thrombi.



A 25-year-old woman develops deranged liver function tests 
following the introduction of a new drug. Alb 40, Bilirubin 46, 
ALT 576, ALP 95, yGT 150. Which of the following drugs is the 
most likely cause?

A - Oral contraceptive pill

B - Sodium valproate

C - Flucloxacillin

D - Chlorpromazine

E - Tetracycline 

Answer & Comments 

Answer: B - Sodium valproate The liver function tests suggest a 
hepatitis rather than cholestasis. Sodium valproate may be 
associated with such a picture







Focal nodular hyperplasia

� Usually single (20% multiple) nodules in 
noncirrhotic livers

� A nodular regeneration in response to local 
vascular injury

�  It is usually an incidental finding

� Most common in women of reproductive age

� Does NOT carry a risk for malignancy.



 Morphology

� Localized, well-demarcated & un-encapsulated

� It consists of hyperplastic hepatocyte nodules 
with a central fibrous scar. 

� The central scar contain large BVs, lymphocytic 
infiltrate & bile duct proliferation



FNH



cavernous hemangioma

� The most common benign tumors of the liver
They are well-circumscribed lesions

� Discrete red-blue, soft nodules, usually < 2 cm, 
often directly beneath the capsule 

� They  consist of endothelial cell-lined vascular 
channels and intervening stroma. 

� Blind percutaneous needle biopsy may cause 
severe intra-abdominal bleeding. 



Hepatic Adenoma

� A benign primary neoplasm of hepatocytes.
� Usually occurs in women of childbearing age who have 

used OCPs
� It may regress on discontinuance use. 

� Gross appearance:
� 70% solitary lesions
� Well-demarcated nodules often beneath the capsule, 

may reach 30 cm in diameter 
� Pale, yellow-tan, bile-stained or hemorrhagic
� Central scar is absent



Liver cell adenoma



?Why is liver cell adenoma significant

� When they present as an intrahepatic mass, 
they may be mistaken for HCC

� Subcapsular adenomas are at risk for rupture, 
particularly during pregnancy causing 
life-threatening intra-abdominal hemorrhage

� Adenomas carrying β-catenin mutations carry 
a risk of developing into cancers.



Hepatocellular Carcinomas (HCC)

Epidemiology
� Worldwide, HCC constitutes 5.4% of all cancers

� > 85% in Asian and African countries:
❑ Chronic HBV infection
❑ Aflatoxin increases the risk
❑ In 50% of cases, HCC occur without cirrhosis
❑ The peak incidence is between 20 & 40 years
❑ Male to female ration is 8:1



Epidemiology

� In the western countries: 

❑ HCC incidence is rapidly increasing. 

❑ Mainly due to HCV & chronic alcoholism

❑ HCC is rarely present before age 60

❑ In 90% of cases tumors develop in persons 
with cirrhosis

❑ Male to female ration is 3:1



Pathogenesis

� Major etiologic associations:
� Infection with HBV or HCV
� Chronic alcoholism
� Aflatoxin (derived from Aspergillus flavus) can cause 

mutation in p53
� Hemochromatosis 
� Tyrosinemia

� Cirrhosis:
� An important contributor but not a requisite
� HCC in HCV occurs almost exclusively in the setting of 

cirrhosis



 Pathogenesis

� Precancerous lesions

� Small-cell and high-grade dysplastic nodules in 
cirrhotic livers. 
❑ Distinguishing from early HCC is difficult

❑ An important criterion is nodule vascularization visualized by 
imaging, which is almost always a clear indication of 
malignancy.

� Cell of origin in HCC:

� The tumors may arise from both mature 
hepatocytes and progenitor cells (oval cells)



Morphology

� Gross appearance:

(1) A unifocal, usually massive tumor  

(2) A multifocal tumor made of nodules of 
variable size

(3) A diffusely infiltrative cancer, sometimes 
involving the entire liver



 Morphology

� Tumors are yellow-white, punctuated by bile 
staining and areas of hemorrhage or necrosis

� All patterns of HCC have a strong propensity 
for invasion of vascular channels: 

� Extensive intrahepatic metastases
� Occasionally snakelike masses of tumor invade 

the portal vein or IVC extending into the right 
side of the heart.



HCC



Microscopic picture

� HCCs shows a range of differentiation

� Well-differentiated: 

� Hepatocytes arranged in thick cords, 
trabeculae or glandular patterns

� Moderately differentiated

� Poorly differentiated:

� Composed of large anaplastic multinucleate  
tumor giant cells



Microscopic picture

� Other features:
� Loss of reticulin stain is an important sign
� Bile pigment may be found within the cells 

and in canaliculi between cells. 
� Acidophilic hyaline inclusions resembling MB. 
� Scant stroma
� Sinusoides lined by tumor cells
� Invasion of BVs



Well differentiated HCC




