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Liver

• Normal 1400 – 1600 gr.

• Dual blood supply: portal vein (60%), hepatic 
artery (40%).

• Hepatic microarchitecture → lobular model.

• Lobulus – 1-2 mm Ø.

• Hexagonal structures.
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• Hepatocyte – anastomosing sheets/ plates

• Between plate – sinusoids – Kupffer cells

• Space of Disse: Hepatic Stellate Cell (HSC)



Mechanism of Injury and Repair

• Potential reversible changes: accumulation of 
fat (steatosis), bilirubin (cholestasis)

• Irreversible: necrosis or apoptosis

• Hepatocyte necrosis – swells – rupture –
macrophages

• Hepatocyte apoptosis – programmed cell 
death – shrinkage – pyknosis – karyorrhexis –
apoptotic bodies



Necrosis VS Apoptosis
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Injury n Repair

• Regeneration of lost hepatocytes – mitotic 
replication

• Hepatocytes – stem cell-like – ability to 
replicate in chronic injury

• Eventually → chronic disease – replicative
senescence



Scar formation n Regression

• Principal cell – Hepatic Stellate Cell (HSC)

• Quiescent form – lipid storing (vit A) cell

• Acute n chronic injury – activated – highly 
fibrogenic myofibroblast

• Stimuli for activation: ROS (Reactive Oxygen 
Species), growth factors, cytokines (TNF, IL-1), 
TGF-β.
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Liver disease

• Metabolic, toxic, microbial, circulatory and 
neoplastic.

• Major: 

Viral hepatitis 

Nonalcoholic fatty liver disease (NAFLD) 
Alcoholic liver disease 

Hepatocellular carcinoma (HCC)



Infectious Disorder

• Hepatitis – confusing word??
• Viral hepatitis – autoimun hepatitis
• EBV, Cytomegalovirus, Herpes simplex..

• Hepatotropic virus A, B, C, D, E
• Hep A n E – AcutE, Endemic
• Hep B – Blood, Birthing, Bonking
• Hep C – Chronic
• Hep D – Defective
• Biopsy – grading n staging → antiviral
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HIV and Chronic Viral Hepatitis

• Similar transmission – similar high risk patient

• US: 

10% HIV-infected co-infected HBV

25% HIV-infected co-infected HCV

• Morbidity n mortality – successful anti-HIV th/ 



Alcoholic – Non Alcoholic Fatty Liver 
Disease (NAFLD)

• Alcohol – fatty liver – steatosis –
steatohepatitis – cirrhosis

• Non alcoholic – metabolic syndrome

insulin resistance, obesity, DM, HT, 
dyslipidemia



Effects of Alcohol

• Moderate amounts not injurious.

• Excessive – serious physical and psychological 
damage.



Alcoholic Liver Disease

Robbins, Pathologic Basis of Disease 9th Ed, 2015



• Micro/ macrovesikular, fibrosis pericentral vein

• Fatty change → completely reversible if abstinence
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Chronic Liver Failure and Cirrhosis

• Chronic Hep B, chronic Hep C, NAFLD, 
alcoholic liver disease

• Cirrhosis: diffuse transformation of the entire 
liver into regenerative parenchymal nodules
surrounded by fibrous bands and vascular

• All cirrhosis → chronic liver failure ???



Stigmata 
Cirrhosis



Normal Histology
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Liver Failure

• Most severe – sudden n massive hepatic 
destruction

• Acute liver failure – chronic liver failure –
acute on chronic liver failure

• 80-90% loss of functional hepatic capacity

• Transplantation – best hope for survival

• Mortality 80%



Liver Failure

• Massive hepatic necrosis

• Acetaminophen (50% in US), autoimun
hepatitis, acute Hep A n Hep B infection

• Encephalopathy, coagulopathy

•



Benign Tumors

Hepatocellular adenoma

• 85% young women

• Exposure to estrogenic/ androgenic steroid

• Oral contraceptive

Cavernous hemangioma

• Most common benign tumor



Benign tumor

Hepatocellular Adenoma Hemangioma Kavernosum



Liver Cancer

• 70-90% hepatocellular carcinoma (HCC), 
CholangioCa, metastatic from colon Ca, lung 
Ca, breast Ca 

• Men >>> women (3:1 – 8:1)

• 85%  in countries with chronic HBV infection

• Highest incidence: Asian countries 

• Chronic liver disease: viral infections (HBV, 
HCV) and toxic injuries (aflatoxin, alcohol)



HepatoCellular Carcinoma

Pseudoasinar – Solid – Trabekular



HepatoCellular Carcinoma



Gallbladder

• 1 Ltr bile excreted by liver per day

• Between meals, bile stored and concentrated

• Organ is not essential – indigestion/ 
malabsorption fat ≠ after cholecystectomy

• 95% → cholelithiasis (gallstones)

• 10-20% adult populations – developed countries

• 2 types: cholesterol stones, pigmen stones

• 4F – Female, Forty, Fatty, Fertile





Cholecystitis

• Inflammation of gallbladder.

• Acute, chronic.

• Almost always association with gallstones.
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Carcinoma of Gallbladder

• Risk factor: gender, ethnicity, gallstones.

• Adenocarcinoma – most common.

• Late diagnosis – unresectable – poor 
prognosis.



Pancreas

• Complex lobulated organ – exocrine n 
endocrine component.

• Exocrine: 80-85% - acinar cell – secreted 
enzymes for digestion (enzymes, proenzymes).

• Endocrine: islet of Langerhans.



Pancreatitis

• Acute – chronic

• Injurious – autodigestion by its own enzymes.

• Normal → protected by:

– Inactive proenzymes

– Activated by trypsin in small bowel

– Acinar n ductal cells secrete trypsin inhibitor

• Protective mechanism XXX → pancreatitis
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Neoplasm

• Cystic neoplasm: serous, mucinous→ benign

• Pancreatic carcinoma

– Highest mortality rates.

– 5 year survival rate:  <5%

– Precursor lesion – PanIn (pancreatic intraepithelial 
neoplasia)



Carcinoma of The Pancreas
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