
Coagulative necrosis
Councilman bodies

Lytic necrosis

Ischemic
Toxic

Centrilobular necrosis:
Mid zonal :

Periportal : interface hepatitis
Focal:

Piece meal necrosis
bridging necrosis

Diffuse:
massive & submassive necrosis

Patho Final
first Lec

Hepatic Injury (8)

1 . Inflammation 2 - Degeneration 3. Fibrosis
Hepatitis

-Feathery degeneration Bridging Fibrosis
-accumulation of iron,coper

4- cirronsis 5 - Regeneration 6- Ductular Proliferation
- micronocular

-
*mitosis, cell cycle markers

- macro nodular The cell of the canal Hering :

the progenerator ->hepatocyte
->bileduct cells

/

7-steatosis 8. Necrosis
Microviscular : type location cause

ALD , Reyo Syndrome
Acute fattychange
during pregnancy

Macroviscular :

DM
, obesity

Past :

(d)
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Clinical syndromes
1 Hepatic failure 2-cirrhosis 3 Portal hypertension 4-cholestasis

1 - Hepaticfailure 3Categories
↓Acute liver failure with 2-chronic liver disease

massive hepatic necrosis
it
most common"

X has relation w/Cirrhosis.

XMostcommon antitis .

I't X more common than acute

X Hepatic insufficiency ->hepatic encephalopathy xClinical feature of liver
2-3 weeks failure

X not common but life threatening. & di-

X Treatment of massive necrosis : - Jaundice - Yellowing-

- liver transplantation . - hypo albuminemi Alb I

- hyperammonemia -edema NHz
- Fetor hepaticas-smell-

3 - Hepatic dysfunction without - Palmar erythema.. estrogen
overt necrosis

- spider angiomas
but! Abnormal function 11 onadism (-) feedbackx No morphological change-> 1

- Hypog
= enlargement of o sex hormone

X causes ? breast tissue in men/buys
- syndromeKeys #
- Acute fatty liver of Pregnancy
- Tetracycline toxicity - drug- Icomplications !

3
* clinical15bx s - multiple organ failure : Kidney.S

(2) Concepts>1i - Coagulopathy 11,VII,IX ,
X

clotting factors
Siguddg5ad - Hepatic encephalopathy :

les paracetamol. & consciousness,hypertexia ...

EEG changes
(b) - Hepatorenal syndrome
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Alcoholic liver disease (ALD) :

- widely abused agent " -80-100 my/d1 -legal for driving
- Causes accidents

, ->
occasional -> 300/400 +Coma/death

cirrhosis - Habitual -> 700 -> no clinical effect

- metabolic tolerance -

Pathogenesis *
short term ->mild

, reversible hepatic changes
chronic intake -> Severe injury
women susceptibility to injury> men

↳enzyme activity lower.

CYP2E1 : increase metabolism of Ethanol

Forms of ALD
Hepatic steatosis < independently > Alcoholic hepatitis Cirrhosis

↑ rd
most common 2nd must common 3

X microvascular steatosis I- cell injury =
"not every patient with

reversible (Necrosis , swelling...) cirrhosis is alcoholic"

- around central vein -

diffuse 2.mallory- hayline bodies - slowly development
↳

ellow-greasy eosinophilic cytoplasmic inclusionY
↓
Fibrosis characteristic butnot - become shrunken
cirrhosis Pathognomonic .

-
not fatty

- irreversible -
L

++ Mallory -hyaline 3-Neutrophilic reaction micronodule madro
.

4. Fibrosis - hepatitis will accelerate

5-cholestasis the progress of
within hepatocyte/biliary system cirrhosis

6-mild deposition of hemosiderin - Fibrosis *

fatty - diffuse
change ++ Mallory -hayline



> imp. note about mallory: "g ALD 11 5553-

-

Alcoholic hepatitis notes
⑫ it

I- cell injury 2-mallory- hayline bodies
- can also be in8

(Necrosis , swellingg. eosinophilic cytoplasmic inclusion · Primary biliary cirrhosis

- cytokerativ · Wilson disease

Accumulation of fat
,
water -

other Proteins
·

chronic cholestatic syndrome
Proteins characteristic butnot · Hepatocellular carcinoma.

Cholestasis Pathognomonic . 2 related to bile
Hemosidrein (iron) 1 carcinoma

1 Wilson

Ethanol metabolism

*11.3j59-
%

*Genetic Polymorphism
gi:4

women) men

susceptibility
*Someofthe absorbed elhand -> does notmetabolized

(Asian) -> excreted uncharged in vrine
,
sweet

, breathe
X Easterner People have lowered enzyme activity Gues Point mutation

: facials Flushinge , tachycardia , hyperventilation d

Ethanol toxicity
- Fatty change -> Inductionof P-450 -free radical

A NAD It production NAD toxic metabolite effect mit. microtubuleI

· Acidaldehyde w/tubulin : : Protein damage
↓ microtubule function .

↓ Lipoprotein transport from liver: * Lipo in liver. - Acetaldehyde
.
* Peripheral catabolism of fat :* FFA delivery to liver

- lipid peroxidation
· b oxidation of FFA mitochondria - antigenic alteration.

: Immune attack

& - superimposed HCV infection

HCV alcoholics %
:5



-
Alcohol-release endotoxins-> inflammation

-

Alcohol -> release endothelins - regional hypoxia -> hepatic Perfusion&

- Alteration in cytokine regulation - ↑ inflammation ->* injury

Clinical Features !!

Hepatic steatosis-reversible-
-> liver size*

-> liver eneymet
Alcoholic hepatitis - nonspecific sym-> liver of spleen

-For long time-
-> LfT ↑ enzyme-

cirrhosis -> Portal hypertension

byad
*

(E)

m

(b) (E)

Causes of death in ALD :

- Hepatic failure
-
Massive G) bleeding

- Infections
-Hepatorenal syndrome
- HCC in 3-6% of cases - carcinoma-



cirrhosis
- diffuse fibrosis
-
nodules : Fibrosis surrounds Hepatocyte
main characteristics :

- BridgingFibrous : severe fibrosis always present
-
nodulesamicro.

- macro. dis figuration
- Diffuse : must include whole liver if noty ... not cirrhosis.

x causes ofcirrhosis (9)ti ge!

chronic alcoholism chronic viral infection HBV, HCV Biliary disease

Hemochromatosis Autoimmune hepatitis Wilson disease

X-1 antitrypsin deficiency -Rare causes- Cryptogenic cirrhosis

Pathogenesis of cirrhosis :

Hepatocellular death regeneration -Fibrosis - Vascular changes
+scars &

cell death overlong Portal Vein-hepatic
·

time portal
-1

hepatic artery !E *

parenchyma connective tissues

In normal liver the ECM collagen 1
, III ,

V
,
XI only on :

-liver capsule -
Portal tract - Around Central vein

Fibrosis& agldle is:

space of Disse
↑stimuli of stellate cells (ito's cell) . Productionof collagen

= Fibrosis
I. ROS
2 - Growth factors Stimulants H
3 - cytokines TNF

,
12 -1, lymphotoxinS



Clinical features of cirrhosis
Causes of Portal Hypertension

silent
Anorexia

, wo loss
, weakness Pre-hepatic Post-hepatic

Complications :
- Portal vein thrombosis -Rt. sideof heart failure

-Progressive hepatic failure - splenomegaly - Constrictive Pericarditis
- Hepatocellular carcinoma ! - Hepatic vein out flow

- Portal hypertension obstruction

6 - Hepatic *

sinusoid
·Central vein - cirrhosis

- Schistosomiasis (Paracite)
- Fatty change

Clinical Consequence of Portal Hypertension (4)
- Diffuse granulomatosis , TB

citis- As -Portosystemic shunt
-edema
-
fluids * >, 500 mL *Portal venous Pressure

Features" sites :

serous Fluid - rectum

contain Protein -gastroesophageal function
same conc, as blood of: - Retroperitoneum

Incose
, Nat ,

It - Falcifor lig . -> caput medusaeg
-Neutrophil = infection m

RBCs = disseminated cancerJ 239
.

9
- splenomegalyz

Pathogenesis of Ascitis *Normal Function :

destruction ofblood
-
↑ Sinusoid BP-

typoalbumenia plenism :
- I Hypers↑

- leakage of lymph
↑Renal retention ->hyperaldosteronism Pancytopenia/anemia

- -↳ ↓ ImmunityNat
, He



- Hepatic encephalopathy Pathogenesis :

NHS normally metabolized severe loss of function
in liver

when liver ef. = NHS
exposure brain to toxic

Acute insult. NH
= cerebral edema ↳
: Coma , Death chronic insult . CNV in At metal.

Pasto

(E)Lito's cell) -

·53.
&6*

BMI >30-- over weight(E) fat accumulation
↓ blood count...(D)

Hepatorenal syndrome :and's gl ,slots
. idiopathic, unknown of

secondary to liver failure
-

liver

CCL4l cause damage-Y Kidney
->not hepatorenal

mycotoxius/wilson disease
Advanced hepatic failure ->tubular necrosis

,
acute renal failure

All have a known cause > they won't cause
Hepatorenal syndrome



- KidneyFunction Promptly improves if hepatic failure is reversed

- The exact cause is unknown could
, vasoconstriction

be ↓renal blood flow
- urine output -> blooduren nitrogen

creatinine values*
- Renal failure- >* risk of death.

Drug-Induced liver disease
Drug reaction
↳ J

Predictable unpredictable &ourHostsid
↑ 54

- Jose dependent idiosyncrasies ofHost
- Acetaminophen & Y
-
Alcohol Immune response rate ofmetabolism

- Tetracycline - Chlorpromazine
-
CCL4 - Halothane

- Antineoplastic -
sulfonamide

-Methyldopa
- Allopurinol

Drug induced chronic hepatitis could, viral hepatitis
be

- autoimmune hepatitis
- erolg

Mechanism of injury
direct indirect
the drug itself: Immune-mediate damagedamage

·%&
-

Acetaminophen - foreign antigen-
CCL4
mushroom toxins



Patterns Of injury
- Hepatocellular necrosis - cholestasis - steatosis

= steatohepatitis - Fibrosis =
Vascular lesions

- Granuloma - Neoplasms benign/malignant.

Drugs that may cause acute liver failure :

Past!
- Acetaminophen -most common cause

- Halothane -antituberculosis Crifampin,
isoniazid

- antidepressant - toxins as CC14
,
Mushroom



Morphology :

vmassive

sob massive

Patchy
& necrosis

inflam

Past :
necrosis

(D)

&sy
.

&

(E)

(B)

compl. to cirrhosis causes :

- Autoimmune hepatitis :

chronic
, similar to viral hepatitis

mild-sever
Dramatic response to immune suppressive therapy

Features :

- Female predominance >male.
- Negative serology for viral infection (Autoimmune ! &S

-
-

t- he presence of A .
I

.
D increase ther AID chance to occur

- serum immunoglobulin
- Auto-Antibodies *



Types of Auto-Antibodies :

Outcomes of Autoimmune :

1 -
Anti-smooth muscle : most common !

Anti : actin -mild-> severe chronic
troponin - Full remission is unusual.

tropomyosin - cirrhosis-> death.
2-liver/ Kidney i

Anti : cytochrome 13
. 450

UD P-g Incuronosyl
3- Anti-soluble Liver/Pancreas antigen.

- Non-alcoholic fatty liver disease

Predisposing factors :

- steatosis -> only fat
- steatohepatitis- >Fat inflam =Type 2 DM
- Hepatocyte destruction- > DAMPs

.

-
-

on parenchymal - Obesity BMI>38
Fibrosis

- especially metabolic causes -
- Dyslipidemiai cance of fat- reversible ->

* mechanism of fatty accumulation:

Impaired oxidation of F.

A - * synthesis , uptake of FFA on liver

: hepatic secretion of VLDL

↑TNF
,
Il-6

,
chemokine-> liver inflammation , damage.

Clinically :

* transaminases : AST , ALT *

- Most-> Asymptomatic
- fatigue symptoms--> (right upper quadrant enlargement) discomfort.



Past:

Antibody Liver/Kidney ->Autoantibodya

(2)

- another cause of cirrhosis:
Hemochromatosis (50-60 y. old)
iron liver Features of Hemochromatosis:

spancreas - cirrhosis
Causes of hemosiderosis

-
DM

(secondary) - Skin Pigmentation
- Cardiomegaly , joint disease

- multiple transfusions testicular atrophy
- ineffective erythropoiesis (thalasemial .

- increased iron intalte

- chronic liver disease

- Genetic :

(HfE gene on Ch.6) e
> HLA gene

mutation!I

Pat sihogenesi
-
def . in absorption Twomutation can occur in

= Normally -> total body iron 2-Gg HFE gene
·5 stored

- In thedisease> 50gm->/3 -> on liver
- 845 nucleotide

(2824)
HFE gene : translation ofHepcidin (normal) - histidine... (HJ3D)
Hepcidin : negative Fe . absorption from intestine &most common

-highest iron acc.

: HFE deletion-> iron overload .



* Excessive Fe deposition -xtoxicity morphological changes
1-PLipid peroxidation 1 - Deposition of hemosidrin
2. ↑ collagen formation in diff. organs :

3- * DNA damage - Liver - myocardium
- Pancreus

Male Female
- Glands :.endocrine

-· gal 9 Fenug128 insufficiency-

=9921dis 2- cirrhosis
3 - Pancreatic fibrosis

(b)

(C)
- Wilson Disease

-
Autosomal recessive

-
In accumulation !!, X.2globulin&

-* free radical Production
- bird to sulfhydry/group -> changing their antigenicity

: Immune attack to hepatocyte
- Displacement of other metals in hepatic metalloenzymes

Morphology: ATBFB mutation
For liver

Fatty hange - Acute hepatitis -> chronic hepatitis- C

- cirrhosis - Massive hepatic necrosis .

* orcein stain/hodamine stain -> show the copper deposition

within cytoplasm . (H&E) is not useful here.

- Mallory bodies is39 % Ne



Morphology :

For Brain :

Toxic injury to basal ganglia causing >atrophynation
For Eye :

(Kayser - Fleischer rings)
Green-brown- >cornea

clinicaly : 76 yrs. of age

-mostcommonpresentatiocute Hepatita
-> Parkinson disease-like syndrome.

: ceruloplasmin level Past :
: Urinary exc. of cu*
: hepatic content of cut

(b)

(B)

Comp .

of cirrhosis causes : (B)
S

-autrypsindeficience inhibitor as< classa =/14650 +

inflammation &Mos *-> CathepsinG. 5= s
:

(Ch . 14) destructioninfi .. -> Proteinase 3 . icirrhosisit

most common sites Blung-smoking
increase · Xantitrypsins?

the risk Autophagocytic response.

normal genotype pi .

MM-> Pi
.
22 mutationinboth alleles



Morphology:
- Intracytoplasmic inclusions- > acidophilic in H &E

PAS +ve

Usually present in
Neonatal Hepatitis cholestasis-faundice chronic hepatitis

cirrhosis Fatty change Mallory bodies

High risk of HCC

Reye's Syndrome

Fatty change microniscular, in liver - encephalopathy
- Viral infection + salicylate -

: enlargement in liver-> liver failure fatty change
A inflammation->absent X

- vomiting**
- mitochondrial abnormalities increase the risk of Peye's syndrome
*Vascular diseases *

i) Budd-chiari syndrome
& Hepatic vein-> blocking of blood flow from liver->Heart

not Portal vein #
- enlargement of liver (Hepatomegaly
-
Wt

. gain - Ascites
-
abd

. Pain



Causes of Budd :

- PCV (Polycythemia Vera)-> malignancy in RBC ... thrombosis

- Pregnancy - Postpartum .
- PNH (Paroxysmal nocturnal

Hemoglobinuria) .

- oral contraceptive -
Mechanical obstruction

- H
Idiopathic in 30%of cases

Morphology:
- swollen liver , red w/tense capsule - Fibrosis

- Congestion->necrosis - Thrombi

2) Primary sclerosing cholangitis. (PS)
> intraAutoimmune biliary disease-> inflammation Hepatic

> extra bileduct
: obstruction of bile duct. Fibrosis

b

Stenosis
Clinical Presentation :

alkaline phosphatase , biliary duct -> eneyme will bereleased

Wh . loss Bud &
most common?

Antimicrocondral Abs., Antinuclear cytoplasmic Abs.
PBC2

,

9 1. Sig9:4
Morphology : · sign gi,

Bis

lymphoc tic infiltration
- High risk of cholangiocarcinoma.Y

cirrhosis



3) secondary biliary cirrhosis .

: more common than PBC > they are treatable if diagnosed
early

: obstruction only -extra hepatic
Causes:

-
Cholelithiasis (stores -Biliary atresia

- Malignancy
Past: Payattention

!

(C)

Primary biliary cirrhosis :

Auto-immune disease
-> cholestatic liver disease. onlyI
-> non-suppurative granulomations -> intrahepatic

- Pruritus
, Gaundice dis

biliarydisease not theliver: % : @glois Ind
itself.

--

- Alkaline* ,
cholesterol

- Hepatic decompensation. -> Hyperbilirubinemia (Laundice) .

- Antimitochondrial Abs
.

Morphology :

- Florid duct lesions
- Granulomatous -

cholestasis

- Bile ductularProliferation .
- Necrosis - cirrhosis



Sinusoidal Obstruction Syndrome
i Bush-tea contains > Pyrrolizidine alkkaloids

occurs after Bone marrow transplantation
20-30 days

2) cyclophosphamide

3) Radiation

Peliosis Hepatis
-Sinusoidal dilatation

causes :

Anabolic steroid oral"contraceptive
&

Past& sl Danazol
Reversible disease.

-

:/"-
is

(E)

-

C

(d)

hypo not
hyper

A

* a->true

But theanswer

is B-most
common



liver tumors

secondary tumors (metastatic) >) Primary one

Cavernous hemangioma Hepatocyte Adenoma

most common benign liver tumor -found in young Female
oral contraceptive intake

rupturethemorrhage - Pregnancy womenliver nodules (3) &- -miss-diagnosed w/HCC
1Focal nodular hyperplasia *

well-demarcated+ central scar

tNon-cirrhotic I nonmalignan

resultfrom locavascular iyysite

Macro-regenerative Nodules Past

cirrhosis liver nodules
No presence ofAtypical Features
Non-malignant B

Dysplastic Nodules
small central scar

Pre-cancer + local Vascular
cirrhotic11 largeVer

Atypical Feature

B

A



Predisposing factors of Hepatocellular carcinoma: HCC

- Hepatitis carrier -> 200 folds risk

- most common cases of HCC is usually endemic
->HBV)

- cirrhosis - alcoholism (HCV)

- Aflatoxin -> P53 -hereditary tyrosinemia - Hereditary hemochromatosis
> b of apoptosis

Pathogenesis:

- repeated cycle of cell death - regeneration.

- viral integration of HBV DNA -not limited to integrated site.

Morphology of HCC : 3 types of liver malignancy
HCC CC Mixed

b

(Vascular invasion is common.) living epi. in biliary
ducts

X Fibrolamellar Carcinoma : most common realignancy :

X metastasis :

develops in normal liver -> hematogenously
&
--hard scirrhous (fibrous Increase X-feto protein

but not specific
X Cholangiocarcinoma : desmoplastic ->( fibrosis)

developed in fibrotic background.



Prognosis:

Death within 7-10months

Causes :

Cachexia El bleeding liver failure
&Lut .Loss related tocancer)
Past Tumor rupture .

(A)

& , w
(E) & %5! s

B


