GALLBLADDER

Disorders of the gallbladder
I

The file isn’t reviewed 1!

'

| Cholelithiasis

I Two main types of gall stones

Common disease affecting 10-20% of adults
>80% are asymptomatic

'

Cholesterol stones

— APPEARANCE

exclusively in GB, single or multiple,
multi-faceted, most are radiolucent

v

Pure: pale yellow

Mixed: gray white to
black, containing
calcium carbonate,
phosphates & bilirubin

— RISK FACTORS

o Age: elderly> young adults

o Gender: females (R:1)

° Oral contraceptives (OCPs), pregnancy

° Demography: Western World

o Gallbladder stasis

o Family history.

o Inborn disorders of bile acid metabolism
° Obesity

o Hyperlipidemia

o Rapid weight loss

o Treatment with the hypocholesterolemic

v

Bilirubin calcium salts

(pigment) stones

— APPEARANCE

v
eale CLINICAL FEATURES OF CHOLECYSTITIS
ChOIecystltls => Acute & chronic calculous cholecystitis have similar & variable
ymp
minimal nonspecific symptoms to biliary colics to severe RUQ pain
- Fever, nausea, leukocytosis.
=> Acute acalculous cholecystitis: symptoms obscured by general condition
- Dx: Ultrasonography
- Complications: cholangitis(ascending of infection to bile duct), sepsis, GB
perforation, abscess, rupture, cholecyst-enteric fistula, intestinal ileus, ...

=>Inflammation of the gallbladder

~ Almost always associated with gallstones

~ One of the most common indications for abdominal surgery
~ Epidemiologic distribution similar to cholelithiasis

Serosa is congested,
haemorrhagic and inflamed

}

anywhere in biliary tree, contain calcium
salts of unconjugated bilirubin (calcium
bilirubinate), mucin glycoproteins & cholesterol

Black: in sterile GB bile, Brown: in infected bile
small, numerous, friable, ~ ducts, single or few, soft

B0-75% are radiopaque & greasy, radiolucent

— RISK FACTORS

- Demography: Asians, rural areas

- Chronic hemolytic syndromes

- Biliary infection

- Gastrointestinal disorders:

. [leal disease, e.g. Crohn’s disease

. Ileal resection or bypass

- Cystic fibrosis with pancreatic insufficiency

For bcvln;h types

v

Pathogenesis

bile supersaturation with cholesterol

Clinical presentation
o 70-80% are asymptomatic

Complications

- Empyema,; pus in gallbladder
- Perforation; due to obstruction

Acute"on top
of chronic

Acute acalculous
cholecystitis: yiaiii
8§-123% of cases : saulstones!! !

- Most common reason for
emergency cholecystectomy:.

- Mostly in absence of bacterial
infection; the specimen is sterile ) severe trauma, 3)severe
- Symptoms may be mild or sudden burns, 4) sepsis & 5)

& severe postpartum

Factors: 1) dehydration, ) GB
stasis & sludging, 3) vascular
compromise, 4) bacterial
contamination

Seen in 1) post-operative states,

obstruction of GB neck or
cystic duct by stones

— Chemical irritation &
inflammation of GB wall

Caused by

Blood flow compromise due to
GB distension & pressure

A4
PATHOLOGY OF ACUTE CHOLECYSTITIS
- BEnlarged (2-3x), tense GB with discolorations due to
subserosal/hemorrhages.
- Serosal fibrinous or suppurative exudate
- Stones obstructing GB neck or cystic duct in 90% E

A section from gallbladder, mucosa.
is sluffed and ulcerated
There’s hemorrhage and necrosis
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Chronic

=> +/- history of acute cholecystitis

=> Gallstones almost always present,
=> Supersaturation of bile predisposes
to chronic inflammation & stone
formation, NOT the obstruction.
=>Variable morphologic appearance:
minimal changes, contraction,
enlargment, mucosal ulceration or wall
thickeninig

=> Histology: Mucosal ulcerations are
infrequent; the submucosa and
subserosa often are thickened from
fibrosis, lymphocytes may be only clue
of inflammation.

Thickening of the wall
of gallbladder

The wall is usually
thickened by edema=>
in acute cases

And thickened by
fibrosis => in chronic
cases

2 %’ Fibrosis and collagen

A Halmark of chronic cholecystitis

nucleation: promoted by gallbladder
hypomotility (stasis)

Cholesterol crystals remaining long
enough to aggregate

o Biliary pain, constant or
colicky from an obstructed
gallbladder or biliary tree

o Associated with inflammation
of gallbladder

- Fistulae; induced by the stone

- Inflammation of biliary
tree(cholingitis)

- Obstructive cholestasis (jaundice)
- Pancreatitis

- Intestinal obstruction (“gallstone
ileus”)

Escaping from gallbladder, from
cystic to bile duct entering small
intestine causing obstruction

- GB lumen filled with turbid bile, +/- fibrin, hemorrhage & pus s

- Empyema, of gallbladder: full of pus
- Thickened edematous hyperemic wall
- Gangrenous cholecystitis: black necrotic GB

- Histology: edema, WBC infiltration, congestion, abscess,

hemorrhage & necrosis

The lining mucosa is preserved, no
necrosis, haemorrhage which seen
in acute cases

Mainly we see fibrosis

filtration of acute
\‘: inflammatory cells

GALLBLADDER CARCINOMA

- Commonest extrahepatic biliary tract
cancer

- More common in women; peak 7th
decade

- Due to recurrent trauma and
inflammation: usually associated with
stones;

- Morphology: Infiltrating or fungating
growth pattern, protruding to the lumen
of gallbladder

- Most are adenocarcinoma.

- Insidious symptoms similar to
cholelithiasis

- If obstruction develops early: early
diagnosis and treatment.

- Advance stage at diagnosis (late)

- Seeding to peritoneum, GIT, and lungs
- Prognosis: dismal, 5 year survival: 1%

trate, surrounding
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Hepatic Injury Patterns ’ ii
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Functions:-

Inflammation (Hepatitis) Ballooning degeneration Steatosis ( fatty change) Necrosis Cirrhosis :::J.?;:::tion
. . -evidenced by increased . . .
—> Metabolic — metabolism of Glucose -irregularly clumped cytoplasm microvesicular: alcoholic liver disease Depending on the type: mitosis or cell cycle portal or periportal fibrosis micronodular
. . showing large, clear spaces. markers i
— Synthetic — synthesis of proteins as : . pericentral- around the CV
Alyll)]urrﬁn clot,tymg fa.cthS -S_:ubstances may accurmulate in (ALD), Reye syndrome,acute fatty change l l ¢ the oslls of the canal of . '
o viable hepatocytes, including of pregnancy e RO o Lytic Hering are the p}ancellular ﬂbros:s.or ﬁb:fous
—» Detoxification of —» Drugs, fat, iron, copper and retained around central v. bodies DeCrosis 1y nogenitor for tissue may be deposited directly Macronodular
hormones , NH3 biliary material macrovesicular:DM,obese LS hepatocytes & bile duct T O E R D Oser]
Ballooning hepatocyte Liver steatosis ’ cells (oval cells ) Binelelopunltinleliepatocyias
—» Storage of — Glycogen, TG, Fe, Cu, vit © 7 & TV LTI A T TR x Erargle iat Woa 7 x : b S —
X oplets ¢ - @y X 5 ¢ .
L—» Excretory — Bile secretion N ¥ N pushing . S Macronodular
% & . ~ g s n\{({:ileus 8. cirrhosis
. ¥ aside. - |—> Depending on the cause
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The liver :- - PR S Tiny fat S b J I
)2 g v 5 A vn:lx*oplets.'. : 2% Ischemic Toxic
. o, 0 T in cslls. N necrosis necrosis
Net weight:- 1400 - 1600gm (2.5% of body wt) N R 5 . i
: {0 P P L—» Depending on the locat:
Blood supply: Portal vein : 60 - 70% // KSSW ) £ 1\ 95 u o L
Hepatic artery : 30-40% i i l l l
- 5 o Centrilobular Mid Periportal : Focal Diffuse
Microstructure macrovesicular steatosis necrosis zonal interface hepatitis
- Hexagonal lobules — 6 acini each —Acinus is Piece meal necrosis &  Massive & submassive
divided into 3 zones: bridging necrosis necrosis
Zone 1 . . S [+
Periportal areas - closet to the Hepatic Failure ;fsult: ;"’?:1111 t?e ?e%ag‘lc gfg.gctlona.l capacity is
most to 08 =
vascular supply l Y ( 0) Extra..
Zone 3 i l l
Inrermediate bet. Zone 183 s q q A q q 5
i ) Massive hepatic ne(::ros_ls - Chronic liver disease I-Iepatic dysfunction Cirrhosis
ulminant hepatic failure from the onset of symptoms . . .
Zone 3 Types to hepatic encephalopathy (within 2 -3 wks). without overt cirrhosis
Pericentral area
Subfulminant ( within 3 months).
Causes Causes
1-Viral hepatitis 50 - 65% ( B, B-D, A,C hepatitis) R q a
2-Drugs & chemicals 20 - 30% SYSSISVICEOIIS
- . 3-Heat stroke q s s
The parenbchyma, is organized into plates of hepatocytes 4-Hepatic vein obstruction Tetracyline toxicity
Hepatocytes are radially oriented around terminal hepatic

5-Wilson disease
vein ( central v.)

6-Acute fatty liver of pregnancy
-Hepatocytes show only minimal variation in the overall 7-Massive malignant infiltration
sgze but nuclei may vary in size , number & ploidy esp. with 8-Reactivation of chronic HBV hepatitis on HDV superimposed infection
advancing age

9-Autoimmune hepatitis
*Vascular sinusoids present between cords of hepatocytes

Acute fatty liver of pregnancy

Consequences of hepatic failure
Multiple organ failure

Clinical features of hepatic failure Someyeen e . Hepatorenal syndrome
Coagulopathy — bleeding because o:
N 0 3 $43]ischemic necrosis »uaw ovs + X - . def. factors II, VII, IX, X Hepatorenal syndrome is a type of functional renal
s 0 ol gl pald oSS @.S — 702 (unstl oo sml @) Zone 3 0 > 1-Jaundice. R-Hypoalbuminemia —edema Hepatic encephalopathy failure that occurs in patients with advanced liver

o ..Mi i 6_ o e i Sl A i e COngestive Repatopathy o s < 3-Hyperammonemia. 4-Fetor hepaticus (musty or sweet & \level of consciousness disease (especially cirrhosis or acute liver failure),

98l 8auSW dlall slsall (o ToXic injury Juass oud o nutmeg liver s > Zone 3 4 sour) Rigidity in the absence of any intrinsic kidney pathology (i.e.,
(oamanSo¥b duisl L3I e 8yilis Jos5 poand] Gasy) Zone 1§ > Saahis gl Ul by (Jsoli) acetaminophen - aawdl . . . " ) J Hyperreflexia kidneys Tl structura.]ly norma.l).
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Alcoholic liver disease
|

!

Some facts about alcohol

-Alcohol is most widely abused agent
-It is the 5th leading cause of death in USA L&Y
PUREXI NSV
l.accidents
R.Cirrhosis
-80 - 100 mg/dl is the legal definition for
driving under
the influence of alcohol

¥ Ly pons LSl 5La s oLt
-44 ml of ethanol is required to produce this
level in
70kg person
-Short term ingestion of 80 gms/d of ethanol is
associated with fatty change in liver

:(Occasional drinkers) s yiu Lo 5ol Ul o lasyl
200 mg/dL — Lyt od Jau (Sae (COmA)

300 - 400 mg/dL — ,.as Sas (Pespiratory failure)
oaaill e
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Cytochrome P-450 System
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Cocaine

Acetaminophen
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Forms of alcoholic liver disease

I

Hepatic steatosis

(90-100% of drinkers)
-Can occur following even
moderate intake of alcohol in form
of — microvesicular steatosis
-Chronic intake — diffuse steatosis
-Liver is large (4 - 6 kg) soft
yellow & greasy
-Continued intake —fibrosis
-Fatty change is reversible with
complete absention from further
intake of alcohol

Could develop into

Could develop into

—_—

Alcoholic hepatitis
( 1- 35% of drinkers)

Characteristic findings

—> Hepatocyte swelling & necrosis
-Accumulation of fat & water & proteins
-Cholestasis
-Hemosidrein deposition in hepatocytocytes &
kupffer cells

—> Mallory-hayline bodies

-easinoplilic cytoplasmic inclusions in degenerating
hepatocytes formed of cytokeratin intermediate
filaments & other proteins

: Mallory-hayline inclusions are

i characteristic but not

athognomonic of

: alcoholic liver disease.

i - they are also seen in :

i 1-Primary biliary cirrhosis

i 2-Wilson disease

i 3-Chronic cholestatic syndromes
-Hepatocellular carcinoma

—» Neutrophilic reaction

These findings are typical for acute alcoholic hepatitis.

— Fibrosis
-Sinusoidal & perivenular fibrosis
-Periportal fibrosis

v

[—> Cholestasis

L—» Mild deposition of hemosiderin in
hepatocytes & kupffer cells

Cirrhosis
( 14% of drinkers)

-Usually it develops slowly

-Initially the liver is enlarged yellow but
over years it becomes brown shrunken

non-fatty organ s.t <1kg in wt.
— mixed micro & macronodular
-Laennec cirrhosis = scar tissue
-Bile stasis

-Mallory bodies are only rarely evident

at this stage
-Irreversible

¥

Pathogenesis of alcoholic

liver disease
=> Short term ingestion of 80gm of ethanol/
day (8bears) — mild reversible hepatic
changes (fatty liver )
=> 50 - 60gm/day — borderline effect
=>Long term ingestion (10-20yrs) of 160gm
of ethanol per day — severe hepatic injury
-Women are more susceptible to hepatic

injury due to |gastric metabolism of ethanol .

-Only 8 - 20% of alcoholics develop cirrhosis

-It can devolop rapidly in the presence of

alcoholic hepatitis (within 1-8 yrs).

Mallory's hyaline is seen here, but there are also neutrophils,
necrosis of hepatocytes, collagen deposition, and fatty change.

Ethanol metabolism

Causes of death in
alcoholic liver disease

— hepatic failure

Ly Massive GI bleeding

—» Infections

— Hepatorenal syndrome

— Hepatocellular carcinoma
(HCC) in 3-6% of cases

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

proportion to blood level

- 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.

- less than 10% of absorbed ethanol is excreted unchanged in urine sweat & breathe

-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.

(stomach + liver)
Cytochrome P-450
Catalase ( liver)

ETHANoL CHs CH20H—(Alcohol dehydrogenase)—>AceTaLpEHYDE CHs CH=0 —(aldehyde dehydrogenase)—>AcEeTic AcID

Scenario

Occasional/social drinking

Chronic/heavy alcohol use

Dominant Enzyme

Alcohol Dehydrogenase

CYP2E1




Mechanism of ethanol toxicity

Fatty change
Pathogenic Chain: Alcohol-Induced Fatty Liver (Steatosis)

Q Alcohol metabolism increases NADH Q Ethanol is metabolized to acetaldehyde and then
to acetate, generating excess NADH in cytosol and mitochondria.

Q High NADH disrupts fat metabolism Q Inhibits B-oxidation of fatty acids (requires NAD*).
QStimulates lipid synthesis — triglyceride accumulation in hepatocytes.
Q Acetaldehyde damages microtubules QForms adducts with tubulin and impairs

microtubule function.Q This hinders lipoprotein transport — | export of triglycerides — fat
retention in liver.

Q Increased peripheral lipolysis QAlcohol enhances fat breakdown in adipose tissue — 1 free
fatty acids (FFA) enter the liver — more fat buildup.

Q Impaired secretion of lipoproteins QHepatocytes fail to assemble/secrete VLDL particles,
which normally carry fats out — more fat stays in the liver.

Q Decreased mitochondrial fatty acid oxidation. QMitochondria. overwhelmed or damaged —
| B-oxidation — further fat accumulation.

Cytochrome P-450 induction Q Alcohol induces CYP2E1 — increases toxic metabolite
production (e.g., from acetaminophen) — adds oxidative stress on liver cells.

—

_>| Increased free radical production |
Alcohol induces Cytochrome P-450 (CYPZEl)Q Leads to generation of reactive oxygen
species (ROS)Q Oxidative stress damages cellular membranes, proteins, and DNA.

Alcohol directly affect microtubular & mitochondrial function & membrane
fluidity

—

Acetaldehyde causes lipid peroxidation & antigenic alteration of hepatocytes —
immune attack

I

'

Superimposed HCV infection causes acceleration of liver injury (HCV hepatitis
occurs in 30% of alcoholics )

Alcohol — release of bacterial endotoxins into portal circulation from the gut —
inflammation of the liver

Alcohol — regional hypoxia in the liver due to release of endothelins which are
potent vasoconstrictors — | hepatic sinusoidal perfusion

Alteration of cytokine regulation
- TNF is a major effector of injury
-IL6 IL8 IL18

Y& 8,0 oL Clinical features of alcoholic liver disease

y
Hepatic steatosis Alcoholic hepatitis Cirrhosis
(reversible ) . 15-20 yr. of excessive drinking Leading to Portal
1 liver . Non-specific symptoms, malaise, hypertension
1 liver enz. anorexia, wt. loss i)
Severe hepatic 1 liver & spleen
dysfunction is 1 LFT(liver function test)
unusual

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

Cirrhosis

It is a diffuse process

conversion of liver
parenchyma, into nodules .

characterized by fibrosis & the

Main characteristics

1.Bridging fibrous septae
2.Parenchymal nodules encircled by
fibrotic bands

3.Diffuse architecture disruption

Bridging fibrous septae

Types Causes of cirrhosis

—» Chronic alcoholism

—» Chronic viral infection HBV & HCV
Macronodules
>3 mm in diameter

Micronodules
< 3mm in diameter

—» Biliary disease

— Hemochromatosis
a genetic or acquired disorder in which iron-binding
protein accumulates in various tissues, typically leading
to liver damage

—> Autoimmune hepatitis

—» Wilson disease

—» a-1- antitrypsin deficiency

—» Galactosemia

I —» Tyrosinosis

—» Glycogen storage disease III &IV
—» Lipid storage disease

I—» Hereditary fructose intolerance
—» Drug induced e.g methyldopa

L Cryptogenic cirrhosis 10%
with no identifiable cause

!

Pathogenesis of

I

cirrhosis of cirrhosis
Hepatocellular death Silent
Cell death should occur

over a long period of time

}

Regeneration

Progressive fibrosis

}

Vascular changes

/
/[

1 Loss of sinusoidal endothelial cell fenestration
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.
e+
& development of vascular shunts as
Portal v- hepatic v
Hepatic a - portal v
—defect in liver function
-+
3 Loss of microvilli from hepatocytes —
| transport capacity of the cells

Anorexia, wt loss,

Clinical features Complications

Progressive hepatic failure

Portal hypertension

weakness Hepatocellular carcinoma
Normalliver Vs. Cirrhosis
the ECM collagen types I & III
(types I, II1,V& XTI) is collagen & others
present onlyin: are deposited in the
- Liver capsule space of Disse
- Portal tracts
- Around central vein lThe major source
delicate framework of - q
type IV collagen & the perisinusoidal stellate
other proteins lies in cells (Ito cells)
space of Disse which lie in space of Disse

Which are acting normally as
storage cells for vit A & fat

Upon stimulation
1- reactive oxygen species
2-Growth factors

TNF, IL-I,

Those cells become
myofibroblast- like cells

| producing

transforming growth factor 3
(TGF-B)




Portal hypertension

|

!

Definition

- 1 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

=>This contribute to portal hypertension
by imposing arterial pressure on the

V

Causes

I I.Prehepatic

—> II. Post hepatic

L III. Hepatic

normally low pressure portal venous

system

Lgiey eSS ole Lighid jie 55 giny

Drug - Induced liver disease

| Drug reactions:-

Predictable
(intrinsic)

depends on the dose
(dose-dependent)
Predictable drugs:
Acetaminophen
Tetracycline
Antineoplastic agents
CCL4

Alcohol

Direct toxic damage
e.g acetaminophen
CCl4

mushroom toxins

Unpredictable
(idiosyncratic)
e

depend on :

a-The immune response of the host
to the antigenic stimulus

b-The rate at which the host

Portal vein thrombosis

Massive splenomegaly
Severe Rt.- sided heart failure
Constrictive pericarditis

Hepatic vein out flow obstruction

Clinical consequences

I

v

Ascitis

—»Definition Collection of excess fluid in peritoneal cavity

-It becomes clinically detectable when at
least 500 ml have accumulated

Cirrhosis —» Features 1-Serous fluid

Schistosomiasis 2-Contains as much as 3g/ml of protein
(albumin)

Massive fatty change 3-It has the same concentration as blood of

Diffuse granulomatosis as
sarcoidosis, TB

Disease of portal microcirculation as
nodular regenerative hyperplasia

— The injury m.b immediate or
takes weeks to months

Patterns of injury

> Cholestasis
I—> Steatosis

—> Steatohepatitis

> Hepatocellular necrosis

glucose, Na+, & K+

4-Mesothelial cells & lymphocytes
5-Neutrophils = infection

6-RBCs = DISSEMINATED CANCER

!

!

Portosystemic shunt

Splenomegaly

Around & within the

—> Definition

capillary beds

L— Sites

Because of fportal venous pressure (Normal <3008ms)
bypasses develop wherever the
systemic & portal circulation share

-Usu. 500-1000 gms

-Not necessarily correlated
with other features of
portal 1Bp

-May result in
hypersplenism

!

rectum (Hemorrhoids)

= Pathogenesis 1-Sinusoidal t Bp

eIl ks a5 daglia 1
«(sinus0ids) Jals aull s o8 £ L) Jarss Iia

.(peritoneal cavity) sa Jilseall adu o] Sasa 1ia baall 1

R2-Hypoalbuminemia

3-Leakage of hepatic lymph into the peritoneal cavity
Normal thoracic duct lymph flow is 800-1000 ml/day

in cirrhosis is 20L /day

4-Renal retention of Na+ & water due to ry hyperaldosteronism

Massive necrosis — 500 - 700 gm liver

Submassive necrosis

! Drug-induced chronic hepatitis is
i clinically & histologically

¥

Retroperitoneum Gastroesophageal

V

Jjunction (varicies )

— caput medusae

! Gastroesophageal varicies appearin
} 65% of pts. with advanced :

+ cirrhosis & cause death in 50% of
i then due to UG1 bleeding

Falciform ligament of the
liver (periumbilical &
abdominal wall collaterals )

Hepatitis

!

-Disturbance in brain function ranging from
behavioural changes to marked confusion &
sutpor to deep coma, & death

-The changes may progress over hrs. or
days

*> Neurological signs:

Rigidity // Hyper-reflexia
Non - specific EEG // Seizures
Asterixis ( non-rhythmic rapid extension
flexion movements of head & extremities .)
-Brain shows edema & astrocytic reaction

!

Fulminant/Subfulminant

hepatitis

Hepatic insufficiency that progresses
from onset of symptoms to hepatic
escepholopathy in 2-3 wks

Subfulminant ( up to 3 mon)

s 50 - 65%

metabolizes the agent > Fibrosis pateypseE f“vu.s‘: . -
Unpredictable drugs o s e HBKIIP 2x >e11?13(b)x17 )
Chlorpromazine |l » Granuloma 2-Drugs & chemical 25- 50%
Halothane i

Sulfonamides L Neoplasms benign & malignant ?gﬁiﬁﬁ?gf gf hepatic vein
Methyl@opa. 4-Wilson’s disease
Allopurinol

Immune-mediated damage

! indistinguishable from chronic viral or

f autounmune hepat1t1s

Drugs that may cause acute liver failure
1-Acetaminophen "most common”

2-Halothane

3-Antituberculosis drugs (rifampin, isoniazid)
4-Antidepressant monoamine oxidase inhibitors

5-Toxins as CCL4 & mushroom poisoning

Viable
hepa(ocy{es

| Necrotic
" hepatocytes

5-Acute fatty change of pregnancy.
6-Massive tumor infiltration
7-Reactivation of chronic hepatitis B
8-Acute immune hepatitis

e.g Isoniazid , halothane , methyldopa &

Morphology :

-} liver size ( 500 - 700 gm)
-Necrosis of hepatocytes
-Collapsed reticulin tissue
Els! 51 eSSl ptall (elalall JSuglh) Gacldl Aaatl!
-Inflammatory infiltrate

y

Chronic Hepatitis
Symptomatic, biochemical or serelogic
evidence of continuing or relapsing hepatic
disease for more than 6 months with
histologically documented inflammation &
necrosis
-Progressive or non progressive
-HBV , HCV, HBV-HDV

Morphol of chronic h
-Mild to severe
1.Protal inflammation

-Regenerative activity of hepatocytes

-Fibrosis

R.Lymphoid aggregate
3.Necrosis of hepatocytes-
councilman bodies

4 Bile duct damage
5.8teatosis

6.Interface hepatitis
7.Bridging necrosis & fibrosis
8.Fibrosis

9.Ground-glass appearance
10.Sanded nuclei
11.Lobular disarray

Hepatic encephalopthy » Path is of hepati
encephalopathy
-It is a complication of acute & chronic -Physiologic factors important in
. . development of hepatic
hepatic failure
encephalopathy :-

1-Severe loss of hepatocellular
function

2-Shunting of blood around damaged
liver

W

Exposure of Brain to toxic metabolic
products

1 NH3 level in blood — generalized
brain edema impaired neuronal
function

alteration in central nervous system
AA metabolism

Councilman Bodies = apoptotic
bodies

Chronic Active viral Hepatits:




Liver pt.2

1 [Autoimmune Hepatitis

|

V... v
Definition Features The types of
- Chronic hepatitis with 1-Female predominance (70%) autoantibodies

immunologic abnormalities
-Histologic features are similar
to chronic viral hepatitis
-Indolent or severe course
-Dramatic response to
immunosuppressive therapy
Gl olhdl lpato oin

2-Negative serelogy for viral antigens.

3- 1 serum IgG (>2.5 g/dl)

4-High titers of autoantibodies (80% of cases)

5-The presence of other autoimmune

diseases as RA, thyroiditis, sjogern

Ulcerative Colitis in 60% of the cases

Anti-SMA
anti actin

syndrome,

—> I. Anti-smooth muscle antibodies

anti troponin
anti tropomyosin
|, II. liver/kidney microsomal antibodies LKIM
anti cytochrome P-450 components
anti UDP-glucuronosyl transferases

Outct'ome

- Mild to severe chronic hepatitis

- Full remission is unusual

- Risk of cirrhosis is 5% which is

the main cause of death

2 |Nonalcoholic Fatty Liver Disease

|

v
Typles
factors

v v

Steatosis (Simple Fatty Liver): Steatohepatitis

Accumulation of fat (mainly hepatocyte destruction
triglycerides) within hepatocytes parenchymal inflammation

No inflammation or cell damage progressive pericellular fibrosis index

(Steatohepatitis = fat +

Predisposing

—> Type 2 DM

— Obesity : body mass

!

Pathogenesis

Metabolic syndrome

. Insulin resistance
. Obesity
. Dyslipidemia

> 30 kg /m2 in caucasians
> 25 kg /m2 in Asians

Mechanism of fatty
accumulation
1.Impaired oxidation of fatty acids

2.Increased synthesis & uptake of
FFA (Accumulated in liver)
3.Decreased hepatic secretion of
VLDL (VLDL is used by the liver to

haledl ode inflammation and damage) export fat into the blood.)
L5 Dyslipidemia (1 TG, . TTNF, IL6 , chemokine
1LDL, |HDL)
—These are inflammatory signals
L III. Anti - soluble liver / pancreas antigen (cytokines) cause liver
inflammation & damage
o
3 |Hemochromatosis
I
D ﬁt iti v v v v v . v . v
efinition Types Causes of acquired  Features Epidemiology Pathoggnegls | - Morphological Clinically
Excessive | hemosidrosis Micronodular cirrhosis -1ry defect in intestinal absorption of dietary iron. changes - Hepatomegaly
accumulation of * * (alf patients) - Symptoms appear -Total body iron 2-6gm in adults 0.5gm in liver mostly in —> Deposition of hemosiderinin - Abdominal pain

Primary (Hereditary)

Secondary

iron in the body,
especially in the
liver and

pancreas.

Genetic disorder
(autosomal recessive)
Caused by mutations
(commonly in the HFE
gene).

Leads to increased
intestinal iron absorption.
Iron gradually accumulates

in organs — damage.

(Acquired) =
Hemosiderosis
Caused by external
factors leading to iron

overload

—» multiple transfusions

—» ineffective erythropoiesis
( thalassemia ) => where
bone marrow keeps trying
to make RBCs, stimulating
iron absorption

I—» increased iron intake (Bantu
sidrosis )

— chronic liver disease

D.M ( 75 - 80%)

skin pigmentation
(75-80%)

cardiomegaly , joints
disease, testicular
atrophy

5th — 6th decades
not before age 40
-M:Fratio5-7:1

hepatocytes => In disease >50gm Fe accumulated — 1/3 in liver

In herediatary hemochromatosis there is a defect in regulation of

intestinal absorption of dietary iron leading to net iron

accumulation of 0.5 — 1 gm/yr

The gene responsible is HFE gene located on chr.6 close to HLA
gene complex

-HFE gene regulates the level of hepcidin hormone synthesized
in liver.  {Hepcidin — inhibits (-) Fe. absorption from intestine.}
Extra=>{ Ferroportin (basolateral membrane) Transports iron out
of the enterocyte into the bloodstream.

Hepcidin (from liver): Binds to ferroportin — Degrades it = | Iron
export — So, hepcidin reduces iron absorption into blood.}
-HFE gene deletion causes iron overload

Continued...

different organs

Clinically
~ Most common cause of

accidentally discovered high

liver enzymes (1 ALT, AST).

~ Most patients are

asymptomatic — no obvious

symptoms.

If present, symptoms are non-

specific, such as:

-General discomfort
-(RUQ) pain

~ Severe symptoms may

-Fatigue.

(malaise).

appear later if the disease
progresses (e.g., in cirrhosis).
~ Liver biopsy is required for
diagnosis and to differentiate
between:

Simple fatty liver (steatosis) or

Inflamed liver (steatohepatitis)

Liver,Pancreas,Myocardium,
Pituitary, Adrenal ,Thyroid &
parathyroid ,Joints ,Skin

—» Cirrhosis
L, Pancreatic fibrosis

-No inflammation
-Fibrosis

-Cirrhosis

-Synovitis
-Polyarthritis(pseudogout)
-Pigmentation of liver
-fibrosis of pancreas &
myocardium

-Atrophy of testes

« Chronic fatigue

* Melanoderma
« Skindryness

- Skin pigmentation ~NAFLD may contribute
-D.M

- Cardiac dysfunction

significantly to cryptogenic
cirrhosis ("Cryptogenic" means
-Atypical arthritis cause is unknown, but NAFLD
) is often the hidden cause).
- Hypogonadism

- 1 serum Fe ferritin

- Hepatocellular carcinoma

200x T in the risk

%

« Joint pain

« Hypopituitarism

arrhythmia

Cardiac failure

Diabetes mellitus

+ Osteoporosis



Types of Mutations in Hereditary Hemochromatosis

v
C282Y Mutation:
Location: Nucleotide 845
Amino acid change: Cysteine — Tyrosine at position
282.  Most clinically significant mutation.
Carrier rate: 1in 70

Homozygosity rate: 1 in 200

accumulation

H63D Mutation:

Amino acid change: Histidine — Aspartate
- at position 63

- Less severe than C282Y

- 10% of pts. are homozygous for H63D

v v

(C282Y/H63D):

moderate iron overload

Compound Heterozygotes

About 10% of patients
May develop mild to

v

Other mutations:

Found in ~10% of patients
May involve other iron-
regulating genes (e.g.,
TFR2, HAMP, HJV)

1. Lipid peroxidation
{2. Stimulation of collagen formation
:3. DNA damage

Deﬁilition

metabolism

C282Y Mutation: 80% of pts. are homozygous for TS
(C282Y) mutation & have the highest incidence of iron
] ]
4 |Wilson Disease
I v v v
Pathogenesis Cu. Accumulation Morphology Clinically Diagnosis

autosomal Recessive disorder of Cu : , . in the liver reults in l )

Main source of Cu is from diet — v v v -Presentation > 6 yrs of age - | in serum

Absorption of ingested Cu ( 2-5 mg/d) in intestine — e, G e meheels Liver Brain Eye -Most common presentation is  qrioplasmin level

-mutation in ATP7B gene on chr. 13
which encodes an ATPase metal ion
transporter in Golgi region.

(o el 138 auy)

olidisll 08 Guladll JLa)

Jbile JI e S5 Gulaill e alal

> 80 mutations

-Gene freq. 1:200

-Incidence is 1:30000
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Complex with albumin in bloodstream —

Hepatocellular uptake —

Incorporation with a-2-globulin to form Ceruloplasmin —
Sec. into plasma (90 — 95% of plasma Cu) —

Hepatic uptake of ceruloplasmin —

Lysosomal degradation —  Secretion of free Cu into bile

In Wilson disease absorbed Cu Fails to enter the
circulation in the form of ceruloplamin & the
biliary excertion of Cu. is | .

440 SLeY Juass blood circulation Ji sk oes 3511 oo € 5o Glial (Sass caSIl pulaill oS53

Defective function of ATP-7B —

1. failure of Cu. excretion into bile

2. inhibits sec. of ceruloplasmin into the
plasma — Cu in liver is high.

accumulation in liver

Binding to sulfhydryl
groups of cellular proteins

Displacement of other metals in
hepatic metalloenzymes
lags¥l Aagy (sl 5 i3l Jie) (531 Golan ga el L1301 ulatl

AN ollee o8 Tagll Loyl et ) g5 S lY T slay

-By the age of 5yrs. Cu. Spills over to
0 0 g s &i

of other organs as

1-Fatty change Toxic injury to basal kayser- fleischer rings

2-Acute hepatitis ganglia esp. the green — brown depositis of

Cu. in descemet

3-chronic hepatitis putamen causing

membrane in the limbus of

4-cirrhosis atrophy & cavitation
. . p the cornea
5-massive hepatic )

] (hepatolenticular
necrosis )
e degeneration)

i rhodanine stain or

ey

i orcein stain

brain & cornea also kidneys, bones joints & p yroid glands
-Urinary exc. Of cu. 1

oulaill (o el iy Le sl

el sLAsh (a9 pdads il ST 91 (e B yanyg asiyiy Tass
Behavioral changes

Deterioration in school performance
Dystonia

Dysarthvia

4 Tremors
Masl like facies

Psychiatric diturbances
Proximal renal
tubular acidosis
Abumin
o " ;
~ 3
Transcuprein / Kayser- Fleischer ring

® — =

WA
IF )
® —— (Free comper) = S

Hemolysis

ATP 78 gene defect g

e \Bc«\§

acute on chronic hepatitis -1 in urinary exc. Of Cu.

-Neuropsychiatric presentation -1 hepatic content of

can occur copper > 250 mg/gm dry

~ behavioral changes wt.
~ Frank psychosis
~ Parkinson disease- like

syndrome



a-1-Antitrypsin Deficiency

V...
Definition ca-1-antitrypsin J/ sa s
adl 8 j9ang (aSIL sty (protective protein) osly cxligsm s
iod Ll iy
Al LSS L] oy (Proteases Lysaw) dins ola3i) gias
Sage Sl *
Liagead: — e il LA (g0 T 57 L0 S LLAN SEe) Sledll ymy U
et ¢ LUl puail faa 468 olas ) 5,80 — (neutrophils)
Elastase
Cathepsin G
Proteinase 3
L3!Sl cliisll oy "l o "ol 0t olagsi¥l gl
OLleS Ganhll el yoas (Sas
:a-1-antitrypsin g oo Lag
el s 33 L] n e | e gy "o3ls £, Jie 50 6
Bl Lageas
:a-1-antitrypsin ¢ L) se Jggead | cpadl
SERPINA1 ;i Pi gene <ol
(Chromosome 14) :4adgs

:Aut. Recessive ixall lia o6 (mutation) L sl
51 a-1-antitrypsin ;s T8I e s Lo aeanll X
Ul e 05 i crll K
At least 75 forms of gene mutation are present
-The most common genotype is pi.MM present in
90% of individuals
-PiZZ genotype — | level of a-1- antitrypsin in
blood (only 10% of normal) are at high risk of
developing clinical disease.

a-1-antitrypsin Sgime Genotype

woub PiMM

3 s PIMZ

(%10) lix Ladsio PizZ

Pathogenesis

SPIZZ panall S U aealls jaems 5 1
Q-1- (g5 8,85 (ohaan cpadl 138 ) Pi paall (8 @ lyéls siie sl
(antitrypsin
i ol (g nll PIZ Ul o
(misfolded protein) gebla JSiu sk oS K
S Al saems oy ™
iJals (hepatocytes) LSl LA (o8 gialis gyl
Endoplasmic Reticulum (ER) = Llall (Isfull aiall
((mutant PiZ) Ll (g slas cpigull €Y o<I
faaky T lo Jeas <= ER I g0 gy iy b X
JX Ui ole (polymerize)
adill b b **
ST Gl a3 alasiunly S sla a sy Jlass o)
Autophagy :4ew!
alaall sla oSt
Loln) Leady Lella JSG T LAl cias Wy, G5l UGS e
autophagocytosis of the mitochondria (L ,.:sSqil !
(cirrhosis) ! s Il 13y
aSIL gl gand pasic PIZZ alas¥l gs ™

develop clinical liver disease agie %10-8 Lis <! 1
L) opig ! oo alatll ole aSI Loa 5,08 CadEa) < Sl
(ER degradation system varies)
» So ,The accumulated a-1-AT-Z is not toxic, but the

hepatocytes appears to be the cause of liver injury

through the autophagocytosis of mitochondria.
+ 8-10% of patients develop significant liver damage.

Morplfology
oAkl oS jands W pathologist 1) Ladb ¢ s
¢ under microscope
1. Inclusions in hepatocytes: «—
axdbisidl Jals (globular inclusions) 4y S JiS 4
U sla
H&E Gn ole (acidophilic) yaal sf s ay Leis!
(bl JSits shang daante olisigs Y
PAS stain ;s LAl .2 «—
:PAS (Periodic Acid-Schiff) 4w lseasiing U
Ansipe ol S L LY (PAS +ve) dula JiSI el
(glycoproteins) L Il
(Ll ol Sl aiags (lIl) Diastase enzyme [siwas U
Diastase-resistant s = | 34990 Josis Jx<II
(3o¥sll guaa) JULYI i .3 «—
el (a5 selas (Sas
Neonatal hepatitis
(Fibrosis) «(Cholestasis).(Jaundice) +.s
BaY Jalye 8.4 —
Chronic hepatitis
Cirrhosis
Fatty change
5. Mallory bodies «—
:Mallory-Denk bodies Cis.is Gl
Ulatlgs el 5L (Ko s « in alcoholic hepatitis Qe Lgdgaiss

v
Clinical features
I
In adolescance In adults
Attacks of hepatitis Chronic hepatitis
& cirrhosis

In Newborns

Neonatal hepatitis with
cholestatic jaundice
appears in 10-20% of
newborns with the
disease.

Hepatocellular carcinoma (HCC)
Olbys aavic ysliy (Sas PiZZ + Cirrhosis - guball Galldl e 3%-2

6 |Reye Syndrome
[

' ' .
Definition Pathogenesis
'/fa“y change in liver & encephalopathy ~ Derangement of mitochondrial function along or in
<4yr.

3 — 5 d after viral illness combination with viral infection & salicylate

Osdll oS5 LS Gl @it [y Lo Lot Ny oI gl

v 1 liver (Hepatomegaly) Lplall Jals

v Abnormal Liver Function Tests (LFT) - Microvesicular steatosis
v Vomiting _

v/ lethargy ~ Brain edema

i oyland €St ey Lo eyl Jsho aals spcmsy Jilall
& Lol ol aganally Liigal | 5505 Gy I3y
(Encephalopathy)

v 25% may go into coma

~ Absent inflammation

Al Jals giida oLl o4 L <) Reye syndrome s aell
583 615 4 s € QLll Slodle Yy ol po SLS Y si
i Fatty change juaw LS |3t oI G e ~

Sk. Muscles, heart, kidneys



Vascular Liver Diseases

v
Budd — Chiari Syndrome

=> Thrombotic occlusion of

> Clinical Features
-Hepatomegaly.  -Wt.gain

-Ascitis. -Abd. Pain
—» Causes

PCV (Polycythemia Vera)

Aol a1 g3l ST g aall = adll LA sie 4 4y Gsed GA0
Pregnancy

(hypercoagulable state) iaill fue AUla 56 (sSn Lasabs avuall Joall Jola
RERETINRTE I

Postpartum

i 1 Uls o i peand el 3,56 s

Oral contraceptive pills (OCPs)

PNH (Paroxysmal Nocturnal Hemoglobinuria)

Lanb 52 Ly olbls Sgus Loy whg el A oSS Gl gus Hul s aye
Mechanical obstruction

Tumors as HCC
Idiopathic in 30% of the cases

—> Morphology
-Swollen liver , red with tense capsule

-centrilobular congestion & necrosis
-Fibrosis
-Thrombi

—» Clinically
Mortality rate is high if not treated

y
Sinusoidal Obstruction Syndrome

( Veno-occlusive disease)

=> Thrombotic occlusion of sinusoids

in Jamaican
lgacul Lol alkaloids ole s 5ias (bush tea) oliel @l sy Suls
Sl &y o8 Al s < pyrrolizidine alkaloids

~ occurs in the first 20-30 days after bone marrow transplantation

— Causes
1-Drugs as cyclophosphamide
2-Total body radiation
—> Incidence
20% in recepients of allogeneic marrow
transplant
Allogenic ol udi fpe s « HATE yie pa (oiay

—> Mechanism(Pathogenesis):
Toxic injury <—

Cyclophosphamide &&& Total body radiation :Jis
sinusoids J! @ikl f 48l gle S €—

(sinusoidal endothelium)
emboli Jaxis &l Ll allis < Necrosis + swelling :lgé juns €—
sinusoids J! s pull y95e slocsl €—
stellate cells Jaiu < space of Disse ! ¢, pull —
stellate cells <—

fibrosis ! s < oa¥sS mithy <

— Clinical presentation
Mild — severe

Death if does not resolve in 3 months

v

Peliosis Hepatis

:Lalias "Peliosis" <

Qe S et YAl aalls Bl Sl2 )3 agng

.zl Vascular endothelium

(sinusoidal dilatation)

(blood-filled spaces) aall ke wilelyd 35

adl 335 < siNUS0ids §lis oS5 Glal

S e Ja s 4y

Causes:

1-anabolic steroids 4lac olaiis
2-oral contraceptive

3-danazol gy <lss

Pathogenesis
Unknown

Clinical presentation
-Asymptomatic

-Intra abdominal hemorrhage
-Liver failure



g |Biliary Liver Diseases

Primary sclerosing cholangitis

[ 4

[ 4

-

W

-Inflammation , obliterative firosis, &
segmental dilation of the obstructed
intra hepatic & extra hepatic bile ducts

-Ulcerative colitis coexists in 70% of PSC patients
- patients of ulcerative colitis , 4% develop
primary sclerosing cholangitis

- more in 3rd-5th decades (30-50yrs)
Male: Female => 2:1

- asymptomatic pts.
Later, they could develop fatigue, pruritis, jaundice,
wt loss, ascitis, bleeding, encephalopathy
(Lab findings):
1 alkaline phosphatase jaiws JSi
Antimitochondrial Ab (AMA):
pasie 54l %10 e J8T Lss
Antinuclear cytoplasmic Ab (p-ANCA): oY all e %80 4 y9ase
Morphology
-Concentric periductal onion-skin fibrosis & lymphocytic infilrate
-Atrophy & obliteration of bile ducts
-Dilation of bile ducts inbetween areas of stricture
-Cholestasis & fibrosis leading to
-Cirrhosis, cholangiocarcinoma ( 10 — 15%)
Pathogenesis

-Exposure to gut derived toxins -Immune attack
-Ischemia of biliary tree

Not caused by s.th else Hardening of tissue

PRIMARY SCLEROSING
CHOLANGITIS (PSC)
Bile ducts — » Inflammation
po X7 BERE 7~
B\ | INTRAHEPATIC
EXTRAHEPATIC
DAMAGE of MEDIUM-

LARGE EXTRAHEPATIC %
INTRAHEPATIC BILE DUCTS

v

Autoimmune disease

Primary biliary cholangitis

(Primary biliary Cirrhosis)
s=p - chronic, progressive & often fatal cholestatic liver disease

-Non-suppurative granulomatous destruction of medium-
sized intrahepatic bile ducts, portal inflammation & scarring

wmp Associated conditions: sjogern syndrome , Scleroderma
thyroiditis, RA, Raynaud’s phenomenon gla¥! sl i,
Membranous Glomerulonephritis (MGN), celiac disease.

wmp -Age 20-80yrs ( peak 40-50yrs)
-F>M
wmp -Insidious onset
-Pruritis, jaundice
-Cirrhosis over 2 or more decades
smp (Lab findings):
- 1 Alkaline phosphatase & cholesterol
-Hyperbilirubinemia = hepatic decompansation
-Antimitochondrial Abs > 90%
-Antimitochondrial pyruvate dehydrogenase

==p Morphology
* -interlobular bile ducts are absent or severely
destructed (florid duct lesion) « intra epithelial
inflammation + -Granulomatous inflammation
« Bile ductular proliferation « Cholestasis
+ Necrosis of parenchyma + Cirrhosis

v

Secondary biliary cirrhosis

Mechanical obstruction

w=p Prolonged obstruction of exirahepatic
biliary tree
wp -Causes:
1-cholelithiasis
2-biliary atresia
3-malignancies
4-strictures

PRIMARY BILIARY
CHOLANGITIS (PBC)

INTRAHEPATIC

TARGETS SMALL
INTRAHEPATIC BILE DUCTS
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Benign Liver tumors
[

Cavernous Hemangioma

+ Usually <2cm
+ Subcapsular
Olyes o1l Jsas ¥
(00 UsSe al Jals (Basan) Lilloyes ud AU o
85089 8 y3un Ligas & yuads
s Gille 301 T3Sl i Ll

* Young female

causing severe intraperitoneal

hemorrhage
* Rarely may contain HCC
+ misdiagnosis of HCC

Liver cell adenoma

* History of oral contraceptive intake

+ May rupture esp. during pregnancy

10

Liver Nodules

v
Focal noudular hyperplasia
» Well demarcated hyperplastic hepatocytes
with central scar.
* Non-cirrhotic liver
» Not neoplasm but nodular regeneration
» Local vascular injury
» Females of reproductive age
* No risk of malignancy

+ 20% of cases have cavernous hemagnioma

Macroregenerative Nodules

« Cirrhotic liver

Dysplastic nodules

» Larger than 1 mm
« Larger than cirrhotic nodules + Cirrhotic liver

* No atypical features

* Atypical features, pleomorphism and crowding
* Reticulin is intact » High proliferative activity

- No malignant potential * High or low dysplasia

» Precancerous (monoclonal, + gene mutations)
| Types

Small — cell dysplastic nodules Large — cell dysplastic nodules

11 |Malignant Liver tumors

Risk of developing HCC [ & J Risk of developing HCC[ 3

* Q metastasis

p mass-forming lesion
Unifocal i i - Desmoplastic Mets
Hepatocellular e V W Mixed Periductal infiltrating Cholangiocarcinoma Vascular —> to lungs, bones,
= ultfiocal i
Intraductal - adrenals, brain
carcinoma(HCC) el
| Diffusely infiltrative k. et Clinical presentation
‘ i l * + 3-massive lver necrosis abd. Pain, malaise, wt. loss
* 4-chronic hepatitis
e increase a-feto protein in 60 — 75%
- H = - . - 6-fetal distress or death
Incidence Predisposing Factors Pathogenesis |Special type of HCC e, [|ores
< 5/100000 population in N&S America 1. Hepatitis carrier state () Repeated cycles of cell death & regeneration (L) Atlatoxins ( fungus Aspirgillus flavus) Fibrolamellar carcinoma Q Prognosis
20-40 yr. M=F
& central Europe , Australia the vertical transmission increases the risk 200X

5/100000 population in Mediterranean
5/100000 population in Korea, Taiwan
ozambique, china

3lacks > white

VI:F ratio

1.in low incidence areas. >60yr

1 in high incidence areas. 20-40yr

5.4% of all cancers

cirrhosis may be absent !!!

young age group (20-40yr)

2.>85% of cases of HCC occur in countries with high rates of chronic HBV inf
3-Cirrhosis :- In western countries cirrhosis is present in 85-90% of cases > 60yr
HCV & alcoholism cause cirrhosis => leading to HCC

4. Aflatoxins

5. Hereditary tyrosinemia (in 40% of cases)

6. Hereditary hemochromatosis

HBC, HCV => lead to gene mutations && Genomic instability
Q Viral integration, HBV DNA intergration which leads to
clonal expansion 5,ik Lgs 8aaly LA 4o 8,805 s

=> this leads to Genomic instability mea!l fése £l ia

(&) HBx Protein — 5 HBV

HBX ¢acsl HBV (s 5ads pala (s

saal transactivation J«x: & apoptosis ki & Oncogenes Jai:
slag dawg né promoters

mutation of p53 + Death within 7 -10 months

No relation to HBV or cirrhosis
better prognosis
single hard scirrhous tumor

+ Causes:
1-Cachexia 2-Gl bleeding

() Cirrhosis , that's caused by:-

HCV 3-Liver failure 4-Tumor rupture
Alcohol and hemorrhage
Hemochromatosis
4 e
Tyrosinemia (40% of pts. Develop HCC M&’b
i i USS 5
despite adequate dietary control) ST

. e ice
[ »_/_1«3 » /3\»‘3»/‘\ B »M]



