Hepatic injury:

Inflammations ( hepatitis )
Could be acute or chronic
Could be infectious or non-infectious

Degeneration :

1. Ballooning degeneration:
cells increase in size because something (mainly water ) enters the cell
and make it swell. early manifestation

2. Feathery degeneration:
accumulation of fat, or iron, copper, biliary material accumulation

Steatosis ( fatty change ) :

Not a diagnosis - it's a description for what is going in the liver, liver
changes colour to yellow and it gets greasy, structure become
compressed because hepatocytes enlarge, present in two very similar
forms:

1. Microvesicular = appears in ALD, Reye syndrome, acute fatty change
of pregnancy

2. Macrovesicular= usually related to metabolic diseases or non-
alcoholic fatty liver diseases ,e.g.= DM and obesity

Ductular proliferation:
the presence of Duct-like structures from stem cell-mediated
regeneration

Cirrhosis
Micronodules or macronodules

Necrosis = sever injury :

1. Depending on Type

-Coagulative necrosis : vascular problem like thrombus

-Councilman bodies: indicator of injury, due to toxicity, vascular problems
-Lytic necrosis (LIQUIFACTIVE), frequently related to infection

2. Depending on the cause:

- Ischemia (can be systemic vascular problem or due to use
of a certain drug ),

- shock

3. Depending on location :

interface hepatitis
: piece meal necrosis , bridging necrosis
: massive and submassive necrosis, result from
exposure to severe toxin , drugs (anesthetics) used in a
short period of time, viral diseases (fulminant)

Fibrosis :
portal ,periportal, pericentral, bridging

Regeneration

- By mitosis from the remaining hepatocytes
- By differentiation from stem cells called (cells of canal of herring ), they
are progenitor for hepatocytes and cholangiocytes



Clinical features of liver diseases :

~ ' ,
@ yellowish discoloration of skin and sclera due to accumulation of bile salts in these areas
”, ' ~

Patients might have musty or sweet and sour smell-odor

N

spider angiomas :
Spider like capillaries

w Palmar erythema (hyper estrogen anemia):

due to increased estrogen = dilatation of capillaries in palms mostly

hypoalbuminemia = edema
hyperammonemia

Especially in chronic MALE patients, due to effect of estrogen 0 lower male hormones and enlarged breast

Hepatic failure:

-it's a problem because it can develop in patients who are not really known to have liver disease (it can result from smth

acute like exposure to toxins)
-it results when the hepatic functional capacity is almost totally lost (80-90./.) leading to accumulation of toxic

substances in blood and development of neurological manifestations a D

-associated with deterioration of health of patient

-associated with high mortality rate
-its not frequent to have a patient with liver failure however you have to know they can present as emergency.
- present with loss of hepatocytes+ their function




Causes of liver failure:

- Fulminant hepatic failure from the onset of symptoms to hepatic
encephalopathy = within 2 to 3 weeks

- it also can be sub fulminant = within 3 months.

- its causes :

viral hepatitis in (50 -65%) of patients especially in (hepatitis B,B-
D, C,A (especially in non-immunized in developing countries ),
drugs acetaminophen, halothane, anti TB drugs CCL 4 poisoning
(high exposure) ,mushroom poisoning

chemicals in 20 to 30% of patients

Or heat stroke, hepatic vein obstruction, Wilson disease, acute
fatty liver of pregnancy, massive malignant infiltration,
reactivation of chronic HBV hepatitis on HDV superimposed
infection, autoimmune hepatitis

the most common route to hepatic failure, ending in cirrhosis.

- Hepatocytes may be viable but unable to perform normal metabolic function:
1- acute fatty liver of pregnancy (which can lead to acute liver failure a few days

after onset)
2- tetracycline toxicity
3- Reye syndrome

Consequences of liver failure:

1- Multiple Organ failure
(kidney/lung failure)

2- bleeding (COAGULOPATHY)

a major complication due to loss of coagulation factors
like Factor ILVILIX,X

3- Hepatic encephalopathy

due to accumulation of toxic substances = neurological
manifestations = can be loss of peripheral sensations or low
level of conseiousness = rigidity, hyperreflexia, EEG
changes (heart would be affected), seizures, asterixis.

4- Hepatorenal syndrome:

renal failure in patients with severe liver disease with no
morphologic or functional causes for renal failure.
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Hepatic steatosis

- Hepatic steatosis occurs almost in all alcoholic drinkers. (
90% -100%

- occur even in moderate intake of alcohol in form of
microvesicula steatosis

- Chronicintake - diffuse steatosis

- Liver is large ( 4 - 6 kg) soft

- Continued intake - fibrosis

- fatty change is reversible with complete abstention from
further intake of alcohol

- Initially the uptake of alcohol will cause fatty change, this
could be reversible when the patient completely stop the

uptake of alcohol.

- If the patient continue the uptake of alcohol it would
progress to irreversible and develop fibrosis.

*these injuries aren't stages of the development in injury

Alcoholic hepatitis

- patients develop attacks of liver damage

1-Hepatocyte Snelling and necrosis: itis due to accumulation of fat and water and
proteinsc, ch isand h in deposition in hepatocytes and Kupffer cells

2-Mallory-hayline bodies: characteristic but not pathognemonic of alcohol liver
disease, eosinophilic cytoplasmic inclusions (globules) in degenerating hepatocytes
formed of collapse of cytokeratin i diate fil and other ins. It can
be presentin other diseases like primary biliary cirrhosis, Wilson disease, chronic
cholestatic syndromes, hepatocellular carcinoma

3-Neutrophilic reaction: inflammatory process ( damage >> neutrophils ) but as the
time pass, chronicity develop and neutrophils will be replaced by other lymphocytes.

4-Fibrosis: Irreversible, patients are usually in a stage more severe that fatty change
alone, they develop fibrosis in all areas that DON'T contain fibrous materials, and
this indicated chronicity.

(Sinusoidal and perivenular fibrosis , Periportal fibrosis )

5-Cholestatis: problem in excretion of bile because of hepatocytes’ chronic exposure
to toxic substances = accumulation of bile salts in hepatocytes.

S
6-Mild deposition of hemosiderin in hepatocytes and Kupffer cells q{}'ﬁ

Cirrhosis

- usually it develops slowly, initially the liver is but over
years it becomes brown shrunken and non fatty organ

-st<1kg inwt.

- micronodular after a while = mixed micro and macro nodular (due to
cohesion of micronodules)

= Laennec cirrhosis = scar tissue

- Bile stasis - Biliary system is obstructed/filled with bile material
-Mallory bodies are only rarely evident at this stage

=IRREVERSIBLE ( the patient have the outcomes of liver failure)

-it can develop rapidly in the presence of alcoholic hepatitis (within 1-2
years)

-related to amount of damage

-patient can present for the first time when he has complications of
cirrhosis (no early manifestation, or they can be present but these
manifestations would be mild and unspecific)

-pts have enlarged thyroid and fatty changes

- some patients with cirrhosis have no enlargement of liver = ALL the liver

is fibrosed and the liver retracted = overall size shrinks




Ethanol metabolism:

I

- After absorption ethanol is distributed as
Acetic acid in all tissues &

Ethanol — Acetaldehyde — Acetic acid fluid in direct proportion to blood level

Alcohdl dehydrogenase  Aldehyde dehydrogenase - Less than 10% of absorbed ethanol is excreted

unchanged in urine, sweat & breathe .

- Women have lower levels of gastric alcohol dehydrogenase activity than men & they

may develop higher blood Levels than men after drinking the same quantity of ethanol.
- women will develop more severe manifestation due to toxicity
- women are more susceptible to hepatic injury

-There is genetic polymorphism in aldehyde dehydrogenase that affect ethanol metabolism e.g

50% of chinese, vietnamase & Japanese have lowered enzyme activity due to point mutation of
the enzyme. - accumulation of acetaldehyde - facial flushing, tachycardia & hyperventilation.

Pathogenesis of alcoholic liver
disease:

- short term ingestion of 80 gram of ethanol per day(8
beers) = Mild reversible hepatic changes (fatty liver)

- long term ingestion (10-20 years) of 160g of ethanol
per day = severe hepatic injury

- 50-60gm/day >> Borderline effect

- only 8 to 20% of Alcoholics develop cirrhosis

Clinical features:

- Hepatic steatosis ( reversible )
t liver t liver enzymes Severe hepatic dysfunction is unusual

- Alcoholic hepatitis

15-20 yr. of excessive drinking, Non-specific symptoms, malaise, anorexia,

weight loss although these symptoms are not specific , Hepatosplenomegaly,
t liver function test

Each bout of hepatitis - 10-20% risk of death - cirrhosis in 1/3 in few years.

-Cirrhosis
Portal hypertension



Mechanisms of ethanol toxicity :
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- shutting of lipid catabolism towards lipid
biosynthesis due to excess production of NADH over
NAD in cytosol and mitochondria.

-Acetaldehyde combine forms adducts with tubulin
(protein in hepatocytes )and lower function of
microtubules(site of excretion)l lowering in lipoprotein
transport from liver — subopitimal excretion

1. Fatty change

-HIGH catabolism of fatl High FFA delivery to the liver
-LOW secretion of lipoprotein (imp to form complexes
with fat to carry the fat to target organs to be utilized)
= increase FFA and deposition

-LOW oxidation of FFA by mitochondria

2. Induction of cytochrome P-450

enhances the metabolism of drug to toxic metabolites
like acetaminophen = interfere with drug metabolism =
damage effect of drug

3. Higher free radicals production
due to activation of cytochrome P-450 leads to membrane and
protein damage

4. acetaldehyde causes lipid peroxidation and
antigenic alteration of hepatocytes

lead to immune attack, cells develop new antigens on hepatocytes
so they would be recognized with immune cells

5. Alcohol directly affects microtubular and
mitochondrial function and membrane fluidity

6. superimposed HCV hepatitis infection
acceleration of liver injury (HCV occurs in 30% of all Alcoholics)

7. release of bacterial endotoxins into portal circulation
from the gut

Alcohol = release of bacterial endotoxins into portal circulation from
the gutl inflammation of liver

8. regional hypoxia in the liver

Alcohol = regional hypoxia in the liver due to release of endothelins
which are potent

vasoconstrictors = low hepatic sinusoidal perfusion

9. Alteration of cytokine regulation
TNF is a major effector of injury , we also have IL6/1L8/1L18

Causes of death in alcoholic liver disease




Definition:

Chronic, Diffuse (INVOLVE WHOLE LIVER),
characterized by fibrosis and the conversion of liver
parenchyma into nodules.

Main characteristics :

bridging fibrous septa, parenchymal nodules circled by
fibrotic bands, diffuse architecture disruption. (that's
why when we take small biopsies the whole nodule
may not be presented, so we need to ask the
radiologist to make sure it is DIFFUSE)

Causes:

1- chronic alcoholism (main cause in developed countries),
2- chronic viral infection ( HBV and HCV)
3- biliary disease.

if we excluded the causes up, we must look for metabolic
diseases although they are not common:

4- hemochromatosis (most common metabolic cause),
5- autoimmune hepatitis.

6- Wilson disease.

7- A1 antitrypsin deficiency.

Cirrhosis

Types :

- Micronodules < 3mm in diameter
- Macronodules> 3mm in diameter

Rare causes:

1. Inherited causes related to enzyme deficiencies
(Galactosemia, tyrosinosis, Glycogen storage, diseases IIl/
IVglycogen deposition in liver, Lipid storage disease,
Hereditary fructose intolerance (we have to break it)

2. drug induced
methyldopa

3. cryptogenic cirrhosis.




Pathogenesis:

Cell death should occur over a long period of time & accompanied by fibrosis

-In normal liver the ECM collagen = (types |, I11,V& XI) only in Liver capsule, Portal
tracts, Around central vein. delicate framework of type IV collagen & other
proteins lies in space of Disse.

-In cirrhosis the ECM collagen = (types | & Il collagen & others) are deposited in
the space of Disse,

- the major source of collagen in cirrhosis is the perisinusoidal stellate cells (Ito
cells) which lie in space of, act normally as storage cells for vit A & fat stimulation
due to diseases >> myofibroblast like cells produce TGFB >> stimulate cells to
synthesize collagen and deposit it.

The stimuli for the activation of stellate cells & production of collagen are :
reactive oxygen species, Growth factors, cytokines ( TNF, IL-1, lymp)

A. Loss of sinusoidal endothelial cell fenestration

B. development of vascular shunts as

- Portal vein - hepatic vein

- Hepatic artery — portal vein - defect in liver function

C. Loss of microvilli from hepatocytes - decrease transport capacity of the cells

» Collagen deposition converts sinusoids with fenestrated endothelial channels
that allow free exchange of solutes between plasma and hepatocytes to higher
pressure, fast-flowing vascular channels without such solute exchange.

- the movement of proteins (e.g., albumin, clotting factors, lipoproteins) between
hepatocytes and the plasma is markedly impaired.

- These functional changes are aggravated by the loss of microvilli from the
hepatocyte surface, which diminishes the transport capacity of the cell.

Clinical features
cirrhosis is a chronic process that takes years to develop

F

2. anorexia + weight loss + weakness (non-specific)

-

1. silent (asymptomatic)

3. complications ( the most common form)

A. progressive hepatic failure

many patients present for the first D
time 'with hepatic failure if they RIP
had infection or bleeding (——)
B. portal hypertension ‘
&
C. hepatocellular carcinoma
conventional type of liver cancer °
has a background of cirrhosis o L
<
D) [}



Portal hypertension:

« high resistance to portal blood flow at the level of sinusoids & compression of central veins by
perivenular fibrosis & parenchymal nodules

« Arterial — portal anastomosis develops in the fibrous bands - increase in the blood pressure in portal venous system

« Anastomoses between the arterial and portal systems in the fibrous bands also contribute to portal hypertension by
imposing arterial pressure on the normally low-pressure portal venous system.

_ . Causes:
A. Prehepatic ( before they reach liver)
C. Hepatic
1. portal vein thrombosis
2. massive splenomegaly 1. cirrhosis (most important + common)
(liver and spleen share circulation, that's why any problem can be reflected) 2. shistosomiasis (bilharzia)

3. massive fatty change

4. diffuse granulomatosis as sarcoidosis, TB
B. Post hepatic (after they leave liver) 5. disease of portal microcirculation as
nodular regenerative hyperplasia

1. severe right sided heart failure
2. constrictive pericarditis (heart contraction problem)
3. hepatic vein outflow obstruction (problem outside like a tumor)

Problems in heart and IVC. Heart failure indicate abnormal blood flow that
will cause pressure on portal veins.




Clinical consequences:

Ascites:

collection of excess fluids in intra abdominal cavity it becomes clinically
detectable when at least 500 m| have accumulated and they have
distended abdomen

features:

1. serious fluids (loss of proteins) o

2. contains as much as 3 g/ml of protein(albumin)

3. it has the same concentration as lot of glucose and K+

4. Asctic fluid usually contains no cells but we may see mesothelial cells
(which are sense lining the cavity) and lymphocytes

5. neutrophils = infection

6. RBC = disseminated cancer

Pathogenesis:
fluid will be pushed out of the sinusoids and fluid accumulate on the
surface of the liver

1. sinusoidal high blood pressure

2. hypoalbuminemia = low osmotic pressure = edema

3. leakage of hepatic lymph into the peritoneal cavity

4. renal retention of Na+ and water due to secondary hyperaldosteronism
At the end increase fluid in circulation >> increase BV >> increase
hydrostatic pressure >> fluid is pushed outside (with low osmotic
pressure more fluid gets pushed)

Portosystemic shunt

Because of high portal venous pressure

bypasses develop wherever the systemic &
portal circulation share capillary beds

Sites:

1. Around & within the rectum (Hemorrhoids)

2. Gastroesophageal junction (varicies )

3. Retroperitoneum

4. Falciform ligament of the liver (periumbilical &
abdominal wall collaterals ) - caput medusae

- Gastroesophageal varicies appear in 65% of
pts. with advanced cirrhosis & cause death in
50% of then due to UG1 bleeding

caput medusae

Esophageal varicies




Clinical consequences:

Hepatic encephalopathy:

Depending on the amount of toxins produced they develop this case

« It is a complication of acute and chronic hepatic failure

- disturbance in brain function ranging from behavioral changes to marked
confusion and stupor to deep coma and death

- these changes may progress over hours or days

Neurological signs:
depend on which part of brain is affected

Rigidity, hyper reflexia, nonspecific EEG, seizures, Asterixis, green chose
edema and astrocytic reaction.
Brain shows edema & astrocytic reaction

Pathogenesis:
Physiologic factors important in development of hepatic encephalopathy:

1. Severe loss of hepatocellular function
2. Shunting of blood around damaged liver with no detoxificationi

- Exposure of Brain to toxic metabolic products like ammonia which passes
BBB

- 1 NH3 level in blood - generalized brain edema impaired neuronal function
-Chronic insult: alteration in central nervous system AA metabolism

Splenomegaly:

Deviation of blood due to resistance of liver
to spleen, usually 500-1000 g ( N<300 g)
which lead to enlarged spleen full of blood

-not necessarily correlated with other
features of portal increased blood pressure
-may result in hypersplenism







