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Liver pathology:
chronic hepatitis
 Def :  symptomatic, biochemical, or serologic evidence of continuing or relapsing hepatic disease for more than 6 months, with histologically documented inflammation and necrosis.
 Causes: Although the hepatitis viruses are responsible for most cases, there are many other causes of chronic hepatitis; They include :
1-Wilson disease,
 2-α1-antitrypsin deficiency, 
3-chronic alcoholism, 
4-drugs (isoniazid , α-methyldopa, methotrexate), 
5- autoimmunity. 
Morphology of chronic hepatitis:

 Most of morphologic changes in chronic hepatitis are shared with acute hepatitis. But the following changes are only seen with chronic hepatitis.
    a. inflammation is limited to the portal tracts & consist of lymphocytes , macrophages, rare neutrophils & eosinophils.

    b. lymphoid aggregates are often seen in the portal tract.

    c. continuous periportal necrosis & bridging necrosis…….progressive liver damage
    d. deposition of fibrous tissue (irreversible injury).

    e. cirrhosis which is usually of macro nodular type.
The hallmark of serious chronic liver damage is the deposition of fibrous tissue. 
At first, only portal tracts exhibit increased fibrosis, but with time periportal fibrosis occurs, followed by linking of fibrous septa between lobules (bridging fibrosis).
Continued loss of hepatocytes and fibrosis results in cirrhosis, with fibrous septa and hepatocyte regenerative nodules
Specific morphology seen in chronic HBV infection may generate “ground-glass" hepatocytes  

Other HBV-infected hepatocytes may have "sanded"nuclei, 
d. Ground glass hepatitis: this is seen in HBV. The hepatocytes show a fine granular eosinophilic cytoplasm shown by electron microscope to contain massive quantities of HBs Ag in the form of spheres & tubules.

e. Sanded nuclei: also seen in HBV infection due to abundant intranuclear HBc Ag . 
· Specific morphology seen in Chronic hepatitis C :

 1-lymphoid aggregates or fully formed lymphoid follicles . 

2-fatty change 

3- Bile duct injury

Acute viral hepatitis : clinical features

It is the same for all types of hetatropic viruses, the disease divided into 4 phases :

1-Incubation period:  no symptoms

2- Symptomatic preicreric phase:Non specific symptoms, malaise , fatigability,  nausea, loss of appetite, low grade fever, headach muscle and joint aches.
3-Symptomatic icteric(with jaundice):When jaundice appear all the previous symtoms disappear 

4-Convalescence 

Chronic hepatitis Clinical Features : 
Fatigue, Malaise, Loss of appetite, Bouts of mild jaundice, mild heptomegaly and tenderness,  persistent elevation of serum aminotransferase level

Clinical course: highly variable

Other causes of Hepatitis. 

1-Infectious (non-viral) Hepatitis:
(A) Bacterial infection.(Gram-Negatives Follow acute cholangitis or ) Staph aureus (toxic shock)                          
(B) Fungal infection. 
(C) Parasitic infections: (hydatid cyst)
(D) Granulomatous infections. Like tuberculosis, leprosy.Malaria, Schistosomes

(E)Ameba (abscesses)

2-AUTOIMMUNE
3- ALCOHOLIC HEPATITIS
Autoimmune hepatitis 

Chronic hepatitis of variable severity, histologically indistinguishable from chronic viral hepatitis

Patients have variety of immunologic abnormalities

Female predominance (70%)

No serologic viral markers

Elevated serum IgG >2.5 gm/dl

High titers of autoantibodies (80%) including ANA, anti-smooth muscles.

Increased frequency of HLA-B8 or HLA-DRw

Other forms of autoimmune diseases may be present (60%), e.g. RA, 

Overall risk for cirrhosis is 5%

Rx: good response to immunosuppressive therapy
Hepatitis-noninfectious:
Causes:                                                                                                           (1) Autoimmune hepatitis.  (2) Alcoholic hepatitis.  (3) Drug induced hepatitis.
 Alcoholic liver diseases:
Include:

a. Hepatic steatosis (50%).
b. Alcoholic hepatitis ( 20%).

c. Cirrhosis (10%).

Morphology of hepatic steatosis:
Grossly: Large fatty liver ( up to 4-6 kg), soft, yellowish ,greasy, Little or no fibrosis at first.

Mic.: small lipid droplets occur (microvesicular changes). 
large lipid droplets (macrovesicular) globules the nucleus is displaced to the periphery of the cell. 
Morphology  of alcoholic hepatitis:
Gross:the same for hepatic steatosis
Mic.
(1) Hepatocyte swelling (ballooning) & necrosis.

(2) Macrovesicular steatosis.(reversible with moderate alcohol intake).

· (3) Mallory’s hyaline body (amorphous eosinophilic, cytoplasmic 
     inclusions due to accumulation of cytokeratin filaments) 

 with surrounding neutrophils;
4) portal lymphocytes & macrophages. 
(5) Fibrosis may develop late around central veins and extend into parenchyma.
Morphology of Alcoholic cirrhosis
Grossly:
    Cirrhotic liver appears yellow and enlarged more than 2kg, at the first 1-2 years, after years appear brown, shrunken, non fatty less than 1 kg 

· Microscopically: 
· At first, delicate fibrous tissue extent from central- portal, central - central, portal –portal.

· With time, the regenerating hepatocytes with the 

   fibrosis lead to form  micronodules then macronodules 

   Bile stasis often develops. The final and irreversible form usually evolves slowly.

Metabolic liver disease 
Non alcoholic fatty liver disease (NAFLD)
The most common metabolic liver disease & most common cause of incidental elevation of serum transaminases.
Definition :A condition in which fatty liver  develops in individuals who do not drink alcohol.
May present as steatosis or as nonalcoholic steatohepatitis (NASH) which is similar to alcoholic steatohepatitis(ASH).
Is considered as a significant contributor to the group of patients with cryptogenic cirrhosis.
   Causes : NAFLD & NASH are consistently associated with:
1-Type 2 D.M.  2-Obesity. 3-Dyslipidemia ( increase TGL, low HDL, high LDL).
clinical features:
Patients  with steatosis are asymptomatic.
Patients  with NASH may be asymptomatic, but some have fatigue,  malaise, right upper discomfort or even symptoms of chronic liver disease

Prognosis: The frequancy of progression from steatosis to NASH , and from NASH to cirrhosis, seems to be low.

Cirrhosis:
This is the end stage of chronic liver diseases 
Diffuse process characterized by fibrosis and the conversion of normal liver architecture into structurally abnormal nodules,
it is defined by three characteristics.

1. Bridging fibrous septa. These septa are either in form of delicate bands or broad scars replacing multiple adjacent lobules.
2. Parenchymal nodules. Created by regeneration of hepatocytes, varying from very small (less than 3mm in diameter) micronodules. To large (more than 3mm in diameter) macronodules. 
3. Disruption of architecture of entire lobule.
Notes:

Cirrhosis is usually diffuse process of liver injury while focal injury does not result in cirrhosis.

It is irreversible  end stage of ALL chronic liver disease, often many years, often several months
· Associated with a HUGE degree of nodular regeneration, and therefore represents a significant “risk” for primary liver neoplasm, i.e., Hepatocellular Carcinoma
Classification of Cirrhosis.  (Many classifications of liver cirrhosis).
A. Morphological   classification: Macronodular,   Micronodular,  Mixed
B. Histologic  classification: Portal, Post-necrotic, Post Hepatitic, Biliary, Congestive.
C. Etiological  classification (most commonly used)
.Cirrhosis is classified according to etiology.
1. Alcoholic liver diseases (60% to 70%)

2. Viral hepatitis 10% 

3. Biliary diseases 5% to 10%

4. Hereditary hemochromatosis 5% 

5. Wilson disease rare.

6. Alph1- antitrypsin deficiency rare

7. Cryptogenic cirrhosis (idiopathic) 10% to 15%.

8. Others infrequent causes include (galactosemia, trypsinosis, drugs, syphilis, cadiac cirrhosis)
Pathogenesis of cirrhosis. Three major mechanisms that are combined to create cirrhosis. 
1. Hepatocellular death. 

2. Regeneration (normal tissue response).
3. Progressive fibrosis. Due to excessive collagen deposition.
 In normal liver the collagen (type I, III, IV) are limited to portal tracts & around the central veins & occasionally in the parenchyma. 

In cirrhosis, types of collagen are I & III which are deposited in the all parts of the lobule & sinusoidal endothelial cells loose their fenestration. & this process converts the hepatic sinusoids from fenestrated to non fenestrated sinusoids, which impair the exchange of electrolytes & proteins between hepatocytes & plasma in particular (albumin, clotting factors, and lipoproteins).

The major cause of excess collagen in cirrhosis appear to be the (Ito cells): fat storing perisinusoidal sellate cells, which lies in the space of Disse. 

These cells which are normally function as vitamin A & fat storage cells, during the development of cirrhosis they become activated & transform into myofibroblasts like cells.

The stimuli for synthesis & deposition of collagen may come from several sources. Include: chronic inflammation, direct stimuli by toxins. 
Clinical features: 
        All forms of cirrhosis may be silent, when symptomatic, they lead to non specific manifestations: anorexia, weight loss, weakness, and frank debilitation.
· The mechanisms of death in most patients with cirrhosis (fatal complications).
  (1) Progressive liver failure.

  (2) Portal hypertension.

  (3) Development of hepatocellular carcinoma.
Hepatic failure: it is the end point of progressive damage to the liver, either by insidious destruction of hepatocytes or by repetitive discrete waves of parenchyma damage. Whatever the sequence, 80%to 90% of hepatic function capacity must be eroded before hepatic failure ensues.

Precipitating factors:

 (1) Systemic infections.     (2) Electrolytes disturbances.

(3) Stress (major surgery, cardiac failure).    (4)GIT bleeding.
Morphological changes of liver failure (3 categories):
(I) Massive liver necrosis. Due to sudden and massive hepatic destruction. It denotes clinical hepatic insufficiency that progresses from onset of symptoms to hepatic encephalopathy within 2 to 3 weeks. A course extending up to 3 months is called subfulminant failure.

Causes.
  1. Fulminant Viral hepatitis (50%to 65%) by hepatotropic or non hepatotropic viruses.
2. Drugs & chemicals (25% to 30%) like acetaminophen, halothane anti TB drugs,CCL4                                                        
  3. Others (obstruction of hepatic vein, massive malignant infiltration & reactivation of HBV or super infection with HDV & autoimmune hepatitis).
Gross. Shrinkage of liver to as little as 500- 700 g.

Mic. Main microscopic feature of massive liver necrosis is liver destruction which either involves the entire liver or only random areas are affected.

(II) Chronic liver disease. This is the most common cause of hepatic failure.
It is the end point of chronic liver damage ending in cirrhosis.
(III) Hepatic dysfunction without overt cirrhosis: hepatocyte may be viable but unable to perform normal metabolic function .  Like in acute fatty liver of pregnancy, tetracycline toxicity and Reye syndrome.
Clinical features of hepatic failure.

A. Jaundice. This is a yellowish discoloration of skin &sclera, occurs when systemic retention of bilirubin leads to elevated serum level above 2.0 mg/dl, (normal level is less than 1.2mg/dl).
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