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Liver Pathology
Pathophysiology of jaundice:
There are two types of bilirubin present normally in our body. 

1. Unconjugated bilirubin. 

· Present in the blood & is tightly bind to albumin.

· Insoluble in water at physiologic pH......Cannot be excreted in the urine even when blood levels  are  high.

· is neurotoxic (kernicterus, which is means deposition of unconjugated bilirubin in the basal ganglia). 

This type of bilirubin is increase in cases of hemolytic diseases. 
· 2. Conjugated bilirubin is conjugated in the liver, water soluble, non neurotoxic & easily excreted in the urine.  This type of bilirubin.
is increased in hepatocellular diseases, post hepatic obstruction in biliary tract  (like in carcinoma head of pancreas.
· Mechanisms of jaundice: Equilibrium between bilirubin production & clearance is disturbed:
(1) Excessive production of bilirubin.

(2) Reduced hepatic uptake for bilirubin.

(3) Impaired conjugation of bilirubin inside the liver.
..These three mechanisms are produced unconjugated hyperbilirubinemia. 

(4) Decreased hepatic hepatocellular excretion.

(5) Impaired bile flow.

These two mechanisms are produced conjugated hyperbilirubinemia.

More than one mechanism may operate to produce jaundice, especially in hepatitis.

Types of jaundice:

(1) Prehepatic jaundice. (unconjugated hyperbilirubinemia, hemolytic jaundice)
(2) Hepatic jaundice. (Both unconjugated & conjugated hyperbilirubinemia).

This type is due to hepatocellular diseases.
(3) Post hepatic jaundice. (Obstructive, surgical jaundice). This type is usually due to obstruction in the pathway of bilirubin beyond the liver. & the common cause is carcinoma head of pancreas.
B. Other clinical features of hepatic failure. Which include 
1. Hyperammonemia: due to impaired urea cycle in the liver

2. Fetor hepaticus. Characteristic body odor (musty, sweet & sour) due to formation of mercaptan by GIT bacteria on the sulfur containg aminoacid methionine and then shunting of splanchnic blood from portal into the systemic circulation(portosystemic shunt).                                               

 3. Multiple organs failure (renal, respiratory failure).

4. Bleeding tendency. Due to loss of clotting factors synthesis by the liver.
5. Hypo albuminemia. Due to decrease synthesis of albumin by the liver.

6. impaired metabolism of estrogen by the liver: Gynecomastia and hypogonadism in male, palmar erythema (due to local vasodilatation). Spider angioma of skin(central pulsating dilated arteriole from which small vessels radiate)
Prognosis of hepatic failure. Is grave, a rapid downhill course is usual with death occur within weeks to a few months in 80% of cases.

Complications of hepatic failure.
(1) hepatic encephalopathy.
Patient exhibit a spectrum of disturbance in consciousness ranging from behavioral abnormalities to marked confusion and stupor to deep coma and death. 

2 factors appears to be important in the genesis of this disorder:

A-sever loss of hepatocellular function

B-shunting of blood around the chronically diseased liver.

The net result is exposure of the brain to an altered metabolic milieu.

In acute condition: due to elevated ammonia level which impairs neuronal function and promote generalized brain edema

In chronic condition: deranged neurotransmission arises as a result of a number of adverse alterations in CNS amino acid metabolism.

 (2) hepato renal syndrome. Renal failure in patients with severe liver diseases in spite of no intrinsic morphologic or functional causes for the renal failure.
Kidney function improves if hepatic failure is reversed. 

The exact cause is unknown but possible explanation is: splanchnic vasodilatation and systemic vasoconstriction leading to sever reduction of renal blood flow particularly to the cortex. It is characterized by decrease in urine output and increased blood urea nitrogen and creatinine level. 

Portal hypertension: 
It is mean increase resistance to portal blood flow which may be due to many causes. Include.

1. Prehepatic portal hypertension .this is mostly due to occlusive thrombosis & narrowing of portal vein

2. Post hepatic portal hypertension. Mostly due to constrictive pericarditis, severe right sided heart failure & hepatic vein obstruction.

 3. Hepatic portal hypertension. Mostly due to cirrhosis.
Complications of portal hypertensions:
   1. Ascites                       

   2. Formation of Porto systemic shunt.

   3. Congestive splenomegaly 

  4. Hepatic encephalopathy
Tumors of the liver
· Either benign or malignancy.
· benign tumors include:
a. cavernous hemangioma (commonest benign tumor of liver).

b. liver cell adenoma. 

  Liver cell adenoma.
· In young childbearing age female who used oral contraceptive pills & it regresses on discontinuation of hormonal use.
Gross. Pale tan – yellow or bile stained, well demarcated nodules, often beneath the capsule of liver. May reach up to 30cm in diameter. 
Mic. 

composed of sheets or cords of cells that may resemble normal hepatocytes or have some variation in cells & nuclear size, portal tracts are absent instead prominent arterial vessels & veins are distributed throughout the tumor.
· these adenomas are significant because of 2 reasons:
      1. Misdiagnosed as hepatocellular carcinoma.

      2. Subcapsular adenoma is at risk of rupture particularly during pregnancy (life threatening intra abdominal hemorrhage).
· Malignant tumors are either primary (carcinoma of liver) or secondary (metastatic cancers to the liver).
·  Most common hepatic neoplasms are secondary metastatic carcinomas & the sites of primary tumors are usually (colon, lung & breast).
· Grossly: appear as multiple nodular liver implants with hepatomegaly, jaundice & increased liver enzymes.
Microscopically:  similar to the tissue of origin.
PRIMARY liver malignancies, 

Hepatocellular carcinoma: HCC cell of origin hepatocyte.
HCC arise in the background of already very serious liver disease chronic. hepatitis/cirrhosis, are slow growing, and do NOT metastasize readily.
Cholangiocarcinoma: malignancies in the INTRA-hepatic bile ducts .
Hepatocellular Carcinoma (HCC):
· Sex:  Male> female (this is in high incidence areas related to greater prevalence of HBV infection, alcoholism & chronic liver diseases among the male).

· Race: Black > white.

· Age: In high incidence areas (Taiwan,  shoutheast China,  Africa)…….. arise in third to fifth decades of life 

              Low incidence areasareas(Western countries and Australia)…. it is often arise in the 6th to 7th decades of life.

Etiology:
1.  Cirrhosis is the major risk factor of hepatic carcinoma

Cause: Repeated cycles of cell death & regeneration with accumulation of mutations during continuous cycles of cell division

2-The HBV :HBV DNA is integrated into host cell genome,inducing genomic instability .HBV genome encode the X-protein, a transcriptional activator of many genes which may disrupt normal growth control by activating host cell proto-oncogenes .HBV proteins bind & inactivate p53

3. Liver cell dysplasia . Small cell dysplasia more associated with HCC than large cell dysplasia.

4. Thorium dioxide exposure. (thorotrast a radiographic contrast). Develop HCC within 20 years of exposure.

5. Androgen- anabolic steroid. In male patient with long term used of androgen treatment 

6. Progestational agent. Several cases of HCC & also liver cell adenoma are associated with using of contraceptive pills.
7. Aflatoxin. This is a product of Aspergillus flavus (fungus found sometimes on grains or peanut) which is highly carcinogenic toxin proved to be an etiological factor in development of HCC.

This toxin cause DNA mutation in protooncogen or tumor suppressor gene P53.  in some areas endemic for HCC like Africa and China, patients have mutation in hepatic enzymes that normally detoxify aflatoxin

8. Alcohol abuse.
Symptoms: abdominal pain, ascites, hepatomegaly, obstructive jaundice; also systemic manifestations.
Laboratory: elevated serum AFP (70% sensitive).

 Screening: recommended to use ultrasound and serum AFP in patients with chronic liver disease; leads to diagnosis of tumors 2 cm or less.
Morphology:

Gross.  unifocal (massive single tumor).

            multifocal (wide distributed nodules).

            diffuse infiltrative cancer (sometime involve the entire liver).

Mic. 
· HCC ranges from well differentiated carcinoma that reproduces hepatocytes arranged in cords or small nests. To poorly differentiated lesion which often made up of large multinucleated anaplastic tumor cells.

Scant stroma in most cases of HCC (so the tumor is usually soft).
Cholangiocarcinoma:
malignancies in the INTRA-hepatic bile ducts and look MUCH more like adenocarcinomas than do HCC

Gallbladder Pathology

Cholelithiasis:  Also called gallstones.

· Affects 10-20 % of adults in developed countries.

· 80% of gallstones are silent & <1% of children have gallstones.

· Gall stones result from the constituents of bile (cholesterol, bile pigment, calcium salts & organic material). 

· Two main types; 80% cholesterol stones & 20% of pigmented stones.
· Pathogenesis of Cholesterol Stones
· Cholesterol is insoluble in water 

· To become soluble in bile it should be aggregated with bile salts and lecithins, both of which act as detergents. 

· When cholesterol concentrations exceed the solubilizing capacity of bile (supersaturation), cholesterol can no longer remain dispersed and nucleates into solid cholesterol monohydrate crystals.
· Four conditions appear to contribute
to formation of cholesterol gallstones

1) Supersaturation of bile with cholesterol

(2) hypomotility of the gallbladder;

(3) accelerated cholesterol crystal nucleation;

 (4) and hypersecretion of mucus in the gallbladder, which traps the nucleated crystals(act as a glue ), leading to accretion of more cholesterol and the appearance of macroscopic stones.
Pathogenesis of Pigment Stones
Pigment gallstones are complex mixtures of insoluble calcium salts of unconjugated bilirubin .

Disorders that are associated with elevated levels of unconjugated bilirubin in bile, increase the risk of developing pigment stones. such as:

 1-chronic hemolytic anemias,

2-severe ileal dysfunction or bypass, 

3- bacterial contamination of the biliary tree, 

Risk factors of Gallstones:
For cholesterol stone :

1-Age and sex : Prevalence increase with age – associated with metabolic syndrome  and obesity. More common in women (2x)
5 F :female,  forty /fifty , fatty,  fair,  fertile (multiple pregnancies)
2-Ethnic and geographic. Cholesterol stone is more common in Native  American population, related to biliary cholesterol hypersecretion.
3-Hereditary : positive family history of stones, inborn error of  metabolism associated with impaired bile salt synthesis and secretion
4-Environmental factors :
Estrogenic influence ( O C P  and pregnancy) - excess  biliary secretion of cholesterol.
Obesity, rapid weight loss also increase biliary cholesterol  secretion.
5-Acquired disorders : gall bladder stasis and reduced gall bladder
motility ( in pregnancy, rapid weight loss, spinal cord injury).

Pigment stones risk factors are:The most important cause is increased unconjugated bilirubin (from hemolytic syndromes Like sickle cell anemia, thalasssimia, and hereditary spherocytosis) 
Other causes :  biliary infection, , ileal dysfunction/bypass,. ileal crohns disease,  cystic fibrosis  
Morphology :

 Cholesterol stones
· Pure cholesterol stone:  yellow, round-ovoid, faceted , radiolucent 
· Mixed type: often multiple stones composed of calcium carbonate, phosphates & bilirubine,  Radioopaque. 
II. Pigmented gallstones 
· Black stone: Multiple, Rarely more than 1.5 cm., of sterile bile contain calcium salts, unconjugated bilirubin , calcium carbonate & phosphate with cholesterol  crystals.
· Brown stone: Laminated, soft, soap or greasy like, of infected bile contain calcium salts, unconjugated bilirubin & glycoprotein.
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