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Objectives from Dr slides

Define Cirrhosis
[0 Recognize the types of cirrhosis

[0 Recognize the causes and the pathogenic
Mechanisms leading to cirrhosis.
N

Describe the pathological findings in cirrhotic livers.
Recognize the major complications of cirrhosis

Understand the pathogenetic mechanisms
underlying the occurrence of the complications

Recognize the clinical features inherent to the
above mentioned complications

Describe the pathological findings
of the different complications
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https://www.youtube.com/watch?v=Y0HDWiK62Lw&feature=youtu.be

g Define liver Cirrhosis and types
,.~ | B Cirrhosis by Osmosis_‘

\,—- liver Cirrhosis

e  Cirrhosis refers to the diffuse transformation of the liver into
regenerative parenchymal nodules surrounded by fibrous bands no

Cirrhosis triad and no portal vein.

it is among the top 10 causes of death in the Western world.

It is the end-stage of chronic liver disease only if the patient survive to
this stage

These two are the
Mai most common Other causes include:
alin
. [. alcohol abuse most I1I. biliary disease
WorldWIde common cause in western . X
Causes countries. [V. iron overload hemochromatosis and

1. viral hepatitis moc | Wilson's disease

common cause in ksa u

1)Fibrosis bridges of fibres tissue

in the form of delicate bands or broad scars/septae
Cirrhosis is
deﬁned by 3 Z)Noduleg

characteristics containing regenerating hepatocytes encircled by fibrosis, with

diameters varying from very small (<3 mm, micronodules) to large
(several centimeters, macronodules)

3)Disruption of the architecture of the entire liver

by the parenchymal damage and scarring,
with the formation of abnormal
interconnections between vascular inflow
and hepatic vein outflow channels Bridges
Sle g Urie juan collaterals

Vascular architecture
is reorganized

Features of

cirrhosis
Once cirrhosis has developed reversal is

thought to be rare

Fibrosis is the key ;

. (ila gually o | b gilngd) 98 o398l AV
feature of progressive | .. .
damage to the liver Regenerative nodules

With bridges of fibres tissue



https://www.youtube.com/watch?v=f46VFQG2S84&feature=youtu.be
https://youtu.be/eocRM7MhF68

Define liver Cirrhosis and types

liver Cirrhosis
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The classification is based on the underlying etiology. ) e e il gn Y )
Many forms of cirrhosis (particularly alcoholic cirrhosis) are initially

micronodular, but there is a tendency for nodules to increase in size with time.

Based on causes

Jisd AN Jaxiile Llle

Alcoholic liver disease 60% to 70% | Y aa
Viral hepatitis 10%
Biliary diseases 5% to 10%

Primary hemochromatosis 5%

Wilson disease Rare Accumulation of copper
al-Antitrypsin deficiency =~ Rare

Cryptogenic cirrhosis 10% to 15%

Classification of Cirrhosis

Other infrequent 111
types of cirrhosis :

I.  The cirrhosis developing in infants and children with
galactosemia and tyrosinosis

II.  Drug-induced cirrhosis (methotrexate, enalapril,
vitamin A) Almost all drugs can affect the function of the liver,but
* especially paracetamol can be very toxic and leads to fibrosis

Severe fibrosis can occur in the setting of cardiac
disease; called "cardiac cirrhosis"

IV. In some cases there is no cause and these are referred
to as cryptogenic cirrhosis

Once cirrhosis is established, it is usually impossible to establish an
etiologic diagnosis on morphologic grounds alone

Cantlie’s line

0 %
atn
* The blood flows from  “Ca 2% 03
periphery to centre. » <
* Bile flows from o oo 0,
. 4 » v
centre to periphery. & A
—— . 0’
"Classical” liver
lobule: the unit
e ¢0 drained by a central

0 vein




Define liver Cirrhosis and types

Pathogenesis of Cirrhosis

e The pathogenic processes in cirrhosis Lobule
are progressive fibrosis and
reorganization of the vascular
microarchitecture of the liver

e In the normal liver, interstitial
collagens (types I and III) are
concentrated in portal tracts and
around central veins. The type IV
collagen(reticulin) is in the space of PV
Disse.

Acinus

Penetrating vessels

e Incirrhosis, types I and III collagen
are deposited in the lobule, creating
delicate or broad septal tracts

e There is loss of fenestrations in the

sinusoidal endothelial cellsP"® '© "¢
(capillarization of sinusoids, that is — v °
the sinusoidal space comes to B puer wanss®?
. = /
resemble a capillary rather than a °\\\° -
— o e
channel for exchange of solutes *’\'@-@“[“‘&5 “m\,
Lortal vein ~—— wusod — e
between hepatocytes and plasma) ——— messgéés;’;\ 4
W uv R_compressed -

e The major source of excess collagen
in cirrhosis is the perisinusoidal
stellate cells ( [to cells), which lie in
the space of Disse.

e  Although Ito cells normally function
is a vitamin A fat- storing cells,
during the development of cirrhosis
they become activated and transform
into myofibroblast-like cells. Lay
down collagen due to injury of
hepatocytes

Collagen synthesis is stimulated by:

1) Chronic inflammation, with production of inflammatory cytokines.
2) Cytokine production by activated endogenous cells (Kupffer cells,
endothelial cells, hepatocytes, and bile duct epithelial cells).

3) Disruption of the normal extracellular matrix.

4) Direct stimulation of stellate cells by toxin




Describe the pathological findings in cirrhotic livers.
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Morphology :

Gross features

Macronodular

Micronodular

The nodules seen here are larger than 3
mm and, hence,
this is an example of "macronodular”
cirrhosis.

Micronodular cirrhosis : The
regenerative nodules are quite small,
averaging less than 3 mm in size. The
most common cause for this is chronic
alcoholism.

Microscopically

Regenerative nodules of hepatocytes
are surrounded by fibrous connective
tissue that
bridges between portal tracts. Within
this collagenous tissue are scattered
lymphocytes as well as a proliferation
of bile ducts:

Cirrhosis is a chronic progressive mechanism

Clinical Features :

All forms of cirrhosis may be clinically silent. When symptomatic they
lead to nonspecific clinical manifestations: anorexia, weight loss, weakness,
osteoporosis and in advanced disease, frank debilitation,jaundice*,
Incipient or overt hepatic failure may develop.

The ultimate mechanism of most cirrhotic deaths is:

1. Progressive liver failure

2. A complication related to portal hypertension

3.

The development of hepatocellular carcinoma

He will have only a risk factor



Recognize the causes and the pathogenic

= 0 0 C C
' .y ) Mechanisms leading to cirrhosis

*Chronic Viral Hepatitis (hepatitis B and C virus)

* Autoimmune hepatitis

Causes of — ) )
Liver eBiliary Cirrhosis

C . . Secondary biliary cirrhosis rC .
irrhosis In our country this

Primary biliary cirrhosis
Primary sclerosing cholangitis

® Alcoholic liver disease

1
!
arrangcment of causes is !
1
more common. |

Chronic Hepatitis Morphology

Some changes are shared with acute hepatitis.
e  Hepatocyte injury, necrosis, and regeneration .
e Sinusoidal cell reactive changes.
e  Portal tract Inflammation: (by lymphocytes)
o  Confined to portal tracts or
o  Spillover into adjacent parenchyma, with necrosis of
hepatocytes ("interface hepatitis") or . 1« . feature of active
o Bridging inflammation and necrosis <"vonic hepatitis.
e  Fibrosis:
Continued loss of hepatocytes results in fibrous septa
formation which ultimately leads to cirrhosis

HBV: "ground-glass" hepatocytes, "sanded" nuclei Not very important
because we can diagnose the patient basically by blood test for HB B

CHRONIC HEPATITIS

Portal tract

Lymphoid aggregates

Central vein
Bridging fibrosis

Periportal necrosis

Ground-glass cells

Periportal (Hepatitis B)

fibrosis

Apoptosis —‘—*

)
Lymphocyles/ %
Macrophage ™ &
aggregate

Fatty change
(Hepatitis C)

..............................................

HCYV: bile duct damage, lymphoid aggregate formation ' -

. . Notes the and
e  Cirrhosis: The end-stage outcome  iympnocyies

through the other side

parenchyma

This fibrosis and

lymphocytes will reach

the

stage 2:
Ground glass appearance

318 S - gaae

(Inclusion of viral particles in the cytoplasm)

Because of
lymphocytes
it’s chronic
inflammation

WA S

| Lymphoid

Increase fibrous tissue in portal tract.

Bridging fibrosis and later on these bridging
fibrosis will complete from area to other
area until the liver will be cirrhotic.

Piecemeal necrosis in
chronic hepatitis
Spillover into adjacent
parenchyma, with
necrosis of hepatocytes

"interface hepatitis"

Viral hepatitis C which is at a high stage with extensive fibrosis
and progression to macronodular cirrhosis, as evidenced by the
large regenerative nodule at the center right.




Autoimmune Hepatitis

Recognize the causes and the pathogenic
Mechanisms leading to cirrhosis

e is a chronic hepatitis with histologic features like that of chronic
viral hepatitis.
e This disease may run an indolent or severe course.

Two primary types of autoimmune hepatitis:

Type 1 autoimmune hepatitis is most often seen in middle-age women
and is characteristically associated with anti-nuclear and anti-smooth
muscle antibodies.

Type 2 autoimmune hepatitis is most often seen in children or teenagers
and is associated with anti-liver kidney microsomal autoantibodies.

e Absence of viral serologic markers

e FElevated serum IgG and y-globulin levels (>1.5 times
normal)

e High serum titres of autoantibodies in 80% of cases, including
antinuclear (ANA), antismooth muscle (SMA) and
anti-mitochondrial antibodies.

e — anti-liver kidney microsome-1 antibodies and anti- liver
cytosol-1 antibodies.

e In untreated severe disease, as many as 40% of patients die within 6
months of diagnosis, and cirrhosis develops in at least 40% of
survivors.

e Treatment include immunosuppressive therapy, and liver
transplantation.

e Associated with other autoimmune diseases eg. Rheumatoid
arthritis, Sjogren’s syndrome etc.


https://youtu.be/aC0_yOlfY4U

Recognize the causes and the pathogenic
echanisms leading to cirrhosis

Intrahepatic Biliary Tract Disease }

Secondary biliary Primary biliary Primary sclerosing
cirrhosis cirrhosis cholangitis

Secondary biliary cirrhosis

-Prolonged obstruction of the extrahepatic biliary tree results in profound alteration of the
liver itself.

-The most common cause of obstruction in adults is extrahepatic cholelithiasis
(gallstones), followed by malignancies of the biliary tree or head of the pancreas and
strictures resulting from previous surgical procedures

-Obstructive conditions in children include biliary atresia , cystic fibrosis,
choledochal cysts (a cystic anomaly of the extrahepatic biliary tree)

Morphology -Secondary inflammation resulting from biliary obstruction initiates

periportal fibrosis, which eventually leads to hepatic scarring and
nodule formation, generating secondary biliary cirrhosis.

-Subtotal obstruction may promote secondary bacterial infection of
the biliary tree (ascending cholangitis), which aggravates the
inflammatory injury. Enteric organisms such as coliforms and
enterococci are common cause.

Etiology Extrahepatic bile duct obstruction:
biliary atresia, gallstones, stricture, carcinoma of pancreatic head

Sex predilection None.

Symptoms and signs | Pruritus , jaundice,
malaise, dark urine, light stools, hepatosplenomegaly

Laboratory findings | Conjugated hyperbilirubinemia, increased serum alkaline phosphatase,
Important bile acids, cholesterol
No increase in serum AMA or IgM

Important pathologic Prominent bile stasis in bile ducts, bile ductular proliferation with
tindings before surrounding neutrophils, portal tract edema
cirrhosis develops




Recognize the causes and the pathogenic
Mechanisms leading to cirrhosis

Primary Biliary Cholangitis n

-Primary biliary cirrhosis is a chronic, progressive, and often fatal cholestatic liver
disease, characterized by the destruction of intrahepatic bile ducts, portal inflammation
and scarring, and the eventual development of cirrhosis and liver failure.

-The primary feature of this disease is a nonsuppurative, granulomatous inflammatory
destruction of medium-sized intrahepatic bile ducts.

-Cirrhosis develops only after many years and not in all cases. Previously called Primary
biliary cirrhosis

-middle-aged women, female: male predominance (6:1).

Pathogenesis| 5y toimmune etiology, 90% of patients have circulating "antimitochrondrial
antibodies"

Clinical pruritus, jaundice, hepatomegaly. Xanthomas and

features

xanthelasmas rise owing to cholesterol retention

-Over a period of time patients develop portal hypertension and hepatic
encephalopathy.

-Serum alkaline phosphatase and cholesterol are elevated;
hyperbilirubinemia is a late development.

-Association with other autoimmune diseases (e.g., Sjogren syndrome

-During the precirrhotic stage, portal tracts and bile ducts are infiltrated by
lymphocytes and may exhibit noncaseating granulomatous inflammation.
There is bile duct destruction.

-With time, there is bile ductular proliferation, inflammation, and necrosis
Morphology | of the adjacent periportal hepatic parenchyma.

-Over years to decades, relentless portal tract scarring and bridging fibrosis
lead to cirrhosis.

-In most cases, the end-stage picture is indistinguishable from secondary
biliary cirrhosis or the cirrhosis that follows chronic hepatitis from other
causes



https://youtu.be/CQtHOMzLzwU

Recognize the causes and the pathogenic
Mechanisms leading to cirrhosis

Primary sclerosing cholangitis °

Characters

Pathogenesis

Morphology

You can see fibrosis around the bile duct

and thats why we call it sclerosing

SiERESse T

5&:":2 —
L= i Periductal portal tract fibrosis
% =g, g (onion-skin fibrosis)

features

causes of death
We stain with trichrome stain
to see collagen
The blue color resemble
fibrosis

s i & ;ﬁ?ﬁ &

8
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e  characterized by inflammation and obliterative fibrosis of
intrahepatic and extrahepatic bile ducts,with dilation of
preserved segments.

e  Characteristic "beading" of a barium column in radiographs
of theintrahepatic and extrahepatic biliary tree is attributable
to the irregular strictures and dilations of affected bile ducts.

e Itis commonly seen in association with inflammatory bowel
disease , particularly chronic ulcerative colitis

e  Males predominate 2:1

unknown

e — Primary sclerosing cholangitis is a fibrosing cholangitis of
bile ducts, with a lymphocytic infiltrate, progressive atrophy
of the bile duct epithelium, and obliteration of the lumen.

e  The concentric periductal fibrosis around affected
ducts("onion-skin fibrosis") is followed by their
disappearance, leaving behind a solid, cordlike fibrous scar.

e  As the disease progresses, the liver becomes cirrhotic like

that seen with primary and secondary biliary cirrhosis

Alcoholic liver disease u

1. Steatosis (fatty change)
2. Hepatitis (steatohepatitis) z

s )« : e
3. Fibrosis Irreversible and happens after a continuous exposure (;_/ = &?

Alcoholic liver disease

when he stops drinking liver
will return normal (reversible)

X

i

| -

1 Hepatic failure

— Massive gastrointestinal hemorrhage

— Intercurrent infection (to which affected individuals

arepredisposed)

— Hepatorenal syndrome

— Hepatocellular carcinoma (3%—6% of cases)
- % - >

- 3 L >

B - —
P -
B - 2 D
;. - kS

S Mallory-Denk bodies:
Eosinophilic Mallory bodies are seen in hepatocytes | sl



https://youtu.be/RudR2_VVoaw
https://youtu.be/CQtHOMzLzwU

Complications of liver Cirrhosis

1. Hepatic failure 3. Ascites

a. Coagulopathy 4. Hepatorenal syndrome

b. Hypoalbuminemia 5. Hyperestrinism in males

c. Hepatic encephalopathy 6. Hepatocellular carcinoma
2. Portal hypertension: 7. Spontaneous bacterial

a. Variceal bleeding peritonitis

b. Splenomegaly 8. Jaundice and cholestasis

c. Hemorrhoids

d. Periumbilical venous collaterals (caput

medusa)

Portal Hypertension

Resistance to blood flow

prehepatic, intrahepatic, and posthepatic.

The dominant intrahepatic cause is cirrhosis

(This is accounting for most cases of portal hypertension)
Portosystemic shunts develop when blood flow is reversed from the
portal to systemic circulation.

due to intrasinusoidal hypertension from regenerative nodule
compression

Esophageal Varices

Instead of returning directly to the heart, venous blood from the GI tract
is delivered to the liver via the portal vein before reaching the inferior
vena cava.

This circulatory pattern is responsible for the first-pass effect in which
drugs and other materials absorbed in the intestines are processed by the
liver before entering the systemic circulation..

Diseases that impede this flow cause portal hypertension and can lead to
the development of esophageal varices, an important cause of
esophageal bleeding.

e Rectum (hemorrhoids)

Portal Portosystemic e Cardioesophageal junction

hypertension Shunt (esophagogastric varices)

e Abdominal wall collaterals
(caput medusae)



F_’ Complications of liver Cirrhosis

ESOPHAGEAL VARICES: ¢ ¢ sl (A 5

Pathogenesis

Morphology

Clinical features

e Portal hypertension results in the development of collateral channels at sites
where the portal and caval systems communicate. Although these collateral veins
allow some drainage to occur, they lead to development of a congested
subepithelial and submucosal venous plexus within the distal esophagus. (varices)

*90% of cirrhotic patients develop varices most commonly in association with
alcoholic liver disease

®Hepatic schistosomiasis it can cause chronic liver disease

* Varices can be detected by venogram: tortuous dilated veins lying primarily
within the submucosa of the distal esophagus and proximal stomach. Venous
channels directly beneath the esophageal epithelium may also become massively
dilated.

*Varices may not be grossly obvious in surgical or postmortem specimens, because
they collapse in the absence of blood flow .

* Variceal rupture results in hemorrhage into the lumen or esophageal wall, in
which case the overlying mucosa appears ulcerated and necrotic. If rupture has
occurred in the past, venous thrombosis, inflammation, and evidence of prior
therapy may also be present.

* Asymptomatic if no rupture or rupture leads to massive hematemesis and it is a
surgical emergency

eInflammatory erosion of thinned overlying mucosa
eIncreased tension in progressively dilated veins

eIncreased vascular hydrostatic pressure associated with vomiting are likely to
contribute to medical emergency that is treated by any of several
methods:1.Sclerotherapy inject a substance th : H

will cause coagulation in the blood vessel

2.Endoscopic balloon tamponade the b
balloon causes pressure in dilated vessels
Preventing bleeding

3.Endoscopic rubber band ligation

Very dilated vien




Complications of liver Cirrhosis

ESOPHAGEAL VARICES:

Epidemiology

eHalf of patients die from the first bleeding episode either as a direct
consequence of hemorrhage or following hepatic coma triggered by hypovolemic
shock.

* Additional 50% within 1 year. 100% the second time
*Each episode has a similar rate of mortality.

*Over half of deaths among individuals with advanced cirrhosis result from
variceal rupture.

Other Complications of liver Cirrhosis

Splenomegaly

Ascites

*Long-standing congestion may cause congestive splenomegaly (spleen weight
may reach up to 1000 gm) due to increase portal hypertension there will be
accumulated blood in the spleen

*The massive splenomegaly may induce hematologic abnormalities attributable
to hypersplenism, such as thrombocytopenia or pancytopenia A condition in
which a person’s body has too few red blood cells, white blood cells, and platelets.

*is the accumulation of excess fluid in the peritoneal cavity:
*85% of cases are caused by cirrhosis.

eSerous: less than 3 gm /dL of protein

e Pathogenesis:

Increase in portal vein hydrostatic pressure

Decreases oncotic pressure due to decrease number of protein.

Liver is unable to metabolize aldosterone aldosterone causes water retention
As a result of ascitis there will be Spontaneous bacterial peritonitis

HEPRT  (,ampLICATIONS
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SPLENOMEG ALY
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Complications of liver Cirrhosis

Jaundice and
Icterus

Cholestasis

Prehepatic causes
of jaundice:
Bilirubin
overproduction

Intrahepatic
disorders

Posthepatic

disorders
(Obstruction of the flow
of bile)

Coagulopathy

A yellowish or greenish pigmentation of the skin and
sclera of the eyes respectively due to high bilirubin levels.

Characterized by systemic retention of not only bilirubin
but also other solutes eliminated in bile.

Causes of Jaundice

Due to hemolysis and hematoma resorption, lead to
elevated levels of unconjugated (indirect) bilirubin.

Can lead to unconjugated or conjugated
hyperbilirubinemia. The conjugated (direct) bilirubin level
is often elevated by alcohol, infectious hepatitis, drug
reactions, and autoimmune disorders.

Can cause conjugated hyperbilirubinemia. Gallstone
formation is the most common posthepatic process that
causes jaundice; however, the differential diagnosis also
includes serious conditions such as biliary tract infection,
pancreatitis, and malignancies.

Bilirubin metabolism and elimination

The liver is the source of a number of coagulation
factors that decline in the face of liver failure, leading to
easy bruising and bleeding.



Complications of liver Cirrhosis

Hepatic
encephalopathy

Hepatorenal
syndrome

Hepatocellular
Carcinoma

S—pectrum of disturbances in consciousness ranging
from subtle behavioral abnormalities, to confusion and
stupor, to coma and death.

May develop over days, weeks, or a few months

Due to elevated ammonia levels in blood and the
central nervous system and brain edema.

Protein from dietary sources or blood in gastrointestinal
tract leads to increased bacterial conversion of urea into
ammonia (cannot be metabolized in sick liver and with

portosystemic shunts, ammonia go to brain)

Appearance of renal failure in individuals with severe
chronic liver disease - no intrinsic morphologic or
functional causes for the renal failure.

The incidence of this syndrome is about 8% per year
among patients who have cirrhosis and ascites

Decreased renal perfusion pressure due to systemic
vasodilation

Activation of the renal sympathetic nervous system
with vasoconstriction of the afferent renal arterioles

Increased synthesis of renal vasoactive mediators, that
decrease glomerular filtration.



Summary

Predilection

Symptoms
and Signs

Laboratory
Findings

Pathologic
findings
before
cirrhosis
develops

Etiology

sex Pred.

Symptoms
and Signs

Laboratory
Findings

Pathologic
findings
before
cirrhosis
develops

Autoimmune hepatitis

Secondary Biliary Cirrhosis

Unclear. Triggers for the immune reaction
may include viral infections or drug or
toxin exposures

Female predominance, particularly in
young and perimenopausal women

An acute clinical illness is a common
presentation (40%). Sometimes the
disease is fulminant, progressing to
hepatic encephalopathy within 8 weeks of
onset.

-Elevated serum IgG and y-globulin level
-High serum titers of autoantibodies in
80% of cases, including antinuclear
(ANA), antismooth muscle (SMA),
anti-mitochondrial antibodies.

-Necrosis and inflammation, indicated by
extensive interface hepatitis.
-Plasma cell predominance

Extrahepatic bile duct obstruction: biliary
atresia, gallstones, stricture, carcinoma of
pancreatic head.

None.

Pruritus, jaundice, malaise, dark urine,
light stools, hepatosplenomegaly.

Conjugated hyperbilirubinemia,
increased serum alkaline phosphatase,
bile acids, cholesterol

No increase in serum AMA or IgM

Prominent bile stasis in bile ducts, bile
ductular proliferation with surrounding
neutrophils, portal tract edema.

Primary Biliary Cholangitis

Primary sclerosing cholangitis

Possibly autoimmune

Female to male: 6:1

Same as secondary biliary cirrhosis
(Pruritus, jaundice, malaise, dark urine,
light stools, hepatosplenomegaly)

Same as secondary biliary cirrhosis
(Conjugated hyperbilirubinemia,
increased serum alkaline phosphatase,
bile acids, cholesterol) plus elevated
serum autoantibodies (especially
antimitochondrial antibody-AMA)

Dense lymphocytic infiltrate in portal
tracts with granulomatous destruction of
bile ducts

Unknown, possibly autoimmune; 50-70%
associated with inflammatory bowel
disease

Female to male: 1:2

Same as secondary biliary cirrhosis
(Pruritus, jaundice, malaise, dark urine,
light stools, hepatosplenomegaly)
insidious onset

Same as secondary biliary cirrhosis
(Conjugated hyperbilirubinemia,
increased serum alkaline phosphatase,
bile acids, cholesterol) plus elevated
serum IgM, hypergammaglobulinemia

Periductal portal tract fibrosis, segmental
stenosis of extrahepatic and intrahepatic
bile ducts




Summary

Portal
Hypertension

Esophageal
Varices

Splenomegaly

Ascites

Complications of Liver Cirrhosis

—Resistance to blood flow

prehepatic, intrahepatic (Cirrhosis), and posthepatic.

Portosystemic shunt develop (when blood flow is reversed from
portal to systemic circulation).

May result in: esophageal varices or hemorrhoids or caput medusae.

Portal hypertension results in the development of collateral
channels. Although these collateral veins allow some drainage to
occur, they lead to development of varices.

If ruptured — Massive hematemesis — can be fatal.

Develop mostly in patients with cirrhosis associated with alcoholic
liver disease.

—Can be seen in hepatic schistosomiasis.

Long-standing congestion may cause congestive splenomegaly.
May induce hematologic abnormalities attributable to
hypersplenism, such as thrombocytopenia or pancytopenia.

The accumulation of excess fluid in the peritoneal cavity

—Spontaneous bacterial peritonitis

Jaundice and
Icterus

Cholestasis

Coagulopathy

Hepatic
Encephalopathy

Hepatorenal
Syndrome

Yellowish or greenish pigmentation of the skin and sclera of the eyes
respectively due to high bilirubin levels.

Causes: Prehepatic (Bilirubin overproduction), Intrahepatic,
Posthepatic (Obstruction of the flow of bile).

—Systemic retention of not only bilirubin but also other solutes eliminated
in bile.

—The liver is the source of a number of coagulation factors that decline in
the face of liver failure, leading to easy bruising and bleeding.

Disturbances in consciousness from subtle behavioral abnormalities, to
confusion and stupor, to coma and death, due to elevated ammonia levels.

Renal failure in individuals with severe chronic liver disease.
Decreased renal perfusion pressure and glomerular filtration.

Hepatocellular Carcinoma



r" Pathoma

CIRRHOSIS

A. End-stage liver damage characterized by disruption of the normal hepatic
parenchyma by bands of fibrosis and regenerative nodules of hepatocytes

B. Fibrosis is mediated by TGF-~ from stellate cells which lie beneath the endothelial
cells that line the sinusoids.

C. Clinical features

1. Portal hypertension leads to

1. Ascites (fluid in the peritoneal cavity )

i1. Congestive splenomegaly/hypersplenism

iii. Portosystemic shunts (esophageal varices, hemorrhoids, and caput medusae)

iv. Hepatorenal syndrome (rapidly developing renal failure secondary to cirrhosis)

2. Decreased detoxification results in

i. Mental status changes, asterixis, and eventual coma (due to increase serum ammonia);
metabolic, hence reversible

ii. Gynecomastia, spider angiomata, and palmar erythema due to hyperestrinism

ii. jaundice

3. Decreased protein synthesis leads to

1. Hypoalbuminemia with edema

ii. Coagulopathy due to decreased synthesis of clotting factors; degree of deficiency) is followed
by PT.

IV. ALCOHOL-RELATED LIVER DISEASE

A. Damage to hepatic parenchyma due to consumption of alcohol

1. Most common cause of liver disease in the West

B. Fatty liver is the accumulation of fat in hepatocytes

I. Results in a heavy, greasy liver; resolves with abstinence

C. Alcoholic hepatitis results from chemical injury to hepatocytes; generally seen with binge
drinking

l. Acetaldehyde (metabolite of alcohol) mediates damage.

2. Characterized by swelling of hepatocytes with formation of Mallory bodies

(damaged cytokeratin filaments,), necrosis, and acute inflammation

3. Presents with painful hepatomegaly and elevated liver enzymes (AST > ALT); may result in
death

D. Cirrhosis is a complication of long-term, chronic alcohol-induced liver damage;noccurs in
10-20% of alcoholics

V. NONALCOHOLIC FATTY LIVER DISEASE

A. Fatty change, hepatitis, and/or cirrhosis that develop without exposure to alcohol (or other
known insult)

B. Associated with obesity

C. Diagnosis of exclusion; ALT > AST



r" Pathoma

IX. PRIMARY SCLEROSING CHOLANGITIS

A. Inflammation and fibrosis of intrahepatic and extrahepatic bile ducts Hemochromatosis. A, Iron
deposition in hepatocytes.

B, Prussian blue stain. ¢, Lipofuscin in hepatocytes for comparison.

1. Periductal fibrosis with an 'onion-skin' appearance

2. Uninvolved regions are dilated resulting in a "beaded" appearance on contrast imaging.

B. Etiology is unknown, but associated with ulcerative colitis; p-ANCA is often positive.

C. Presents with obstructive jaundice; cirrhosis is a late complication.

D. Increased risk for cholangiocarcinoma

VII. WILSON DISEASE

A. Autosomal recessive defect (ATP7B gene) in ATP-mediated hepatocyte copper transport

I. Results in lack of copper transport into bile and lack of copper incorporation into ceruloplasmin
B. Copper builds up in hepatocytes, leaks into serum, and deposits in tissues.

1. Copper-mediated production of hydroxyl free radicals leads to tissue damage.

C. Presents in childhood with

1. Cirrhosis

2. neurologic manifestations (behavioral changes, dementia, chorea, and Parkinsonian symptoms due
to deposition of copper in basal ganglia)

3. Kayser-Fleischer rings in the cornea

D. Labs show t urinary copper,-!. serum ceruloplasmin, and t copper on liver biopsy.

E. Increased risk of hepatocellular carcinoma

F. Treatment is D-penicillamine (chelates copper).

VIII. PRIMARY BILIARY CIRRHOSIS

A. Autoimmune granulomatous destruction of intrahepatic bile ducts
1. Classically arises in women (average age is 40 years)

2. Associated with other autoimmune diseases

B. Etiology is unknown; antimitochondrial antibody is present.

C. Presents with features of obstructive jaundice

D. Cirrhosis is a late complication.



Pathoma

ESOPHAGEAL VARICES

A. Dilated submucosal veins in the lower esophagus

B. Arise secondary to portal hypertension

1. Distal esophageal vein normally drains into the portal vein via the left gastric vein.

2. In portal hypertension, the left gastric vein backs up into the esophageal vein, resulting in dilation
(varices).

C. Asymptomatic, but risk of rupture exists

1. Presents with painless hematemesis

2. Most common cause of death in cirrhosis

JAUNDICE:
. Yellow discoloration of the skin earliest sign is scleral icterus (yellow discoloration of the sclera).
. Due toi serum bilirubin, usually > 2.5 mg/dL
. Arises with disturbances in bilirubin metabolism
. Normal bilirubin metabolism
RBCs are consumed by macrophages of the reticuloendothelial system.
Protoporphyrin (from heme) is converted to unconjugated bilirubin (UCB).
Albumin carries UCB to the liver.
Uridine glucuronyl transferase (UGT) in hepatocytes conjugates bilirubin.
. Conjugated bilirubin (CB) is transferred to bile canaliculi to form bile, which is stored in the
gallbladder.
6. Bile is released into the small bowel to aid in digestion
7. Intestinal flora convert CB to urobilinogen, which is oxidized to stercobilin
(makes stool brown) and urobilin (partially reabsorbed into blood and filtered by kidney, making urine
yellow).

OSaQwp
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Parameter  Primary Biliary ~ Primary Sclerosing Cholangitis
Cholangitis

Age Medianage50  Median age 30 years
years
Table 11.1: Causes of Jaundice
Gender 90% female 70% male
LABORATORY e
DISEASE ETIOLOGY FTINDINGS CLINICAL FEATURF Clinical Progressive Unpredictable, but progressive

Dark urine due to T urine urobilinogen (UCB course
Highlevels of ULR - is not water soluble and, thus, is absent from
Oveyheln tae COOlussng iSRS drine) Associated ~ Sjogren Inflammatory bowel disease (70%)

Solipofthe L Increased risk for pigmented bilirubin gallstones conditions syndmme (70%)

Extravascular hemolysis or
Ineffective erythropoiesis

UCB is fat soluble and can deposit in the basal

siologic dice of th Newborn liver has ganglia (kernicterus) leading to neurological Scleroderma Pancreatitis (525%)
Ph);’l:: ogic Jaundice of the transiently low UGT Tuce deficits and death (5%)
gt activity Treatment is phototherapy (makes UCB water
soluble), Thyroid disease  Idiopathic fibrosing diseases (retroperitoneal
Mildly low UGT activity; o Jaundice during stress (¢.g., severe infection); (20%) ﬂbeSlS)
Gibatsmdrone autosomal recessive Tuce otherwise, not clinically significant
2 508 PG . Serology  95% AMA- 0%-5% AMA-positive (low titer)
Crigler-Najjar syndrome Absence of UGT uce Kernicterus; usually fatal
positive
Deficiency of bilirubin Liver is dark; otherwise, not clinically
) significant 20% ANA- 6% ANA-positive
Dubin-Johnson syndrome caml‘i\fxlu; mnsp:m i Ten Rotor syndrome is similar to Dubin-Johnson S e
PEVIRILE SLIRA00N. INCEANYS syndrome, but lacks liver discoloration, positive
Associated with gallstones, 4 CB. 4 Dark urine (due to bilirubinuria) and pale stool 40% ANCA- 65% ANCA.posmve
Billary teact obstruct pancreatic carcinoma, 'h l 5 u'”."‘ Pruritus due to T plasma bile acids ;
CIRTYAREL O struction cholanglocarcinoma, s S Hypercholesterolemia with xanthomas POSmVe
(obstructive jaundice) ) and 1 alkaline 3 .
parasites, and liver fluke Jataoy Steatorrhea with malabsorption of fat-soluble = 2 3 7 5
(Clonorchis sinensis) Pocsphatest vitamins Radiology ~ Normal Strictures and beading of large bile ducts; pruning
Inflammation disrupts 1 . of smaller ducts
Viral hepatitis hepatacytes and small bile I’h:‘bolh CBand Dark urine due to T urine bilirubin; urine

ductules, c urobilinogen is normal or decreased. Duct lesion  Florid duct Inflammatory destruction of extrahepatic and
lesionsandloss  large intrahepatic ducts; fibrotic obliteration of
ofsmallducts  medium and small intrahepatic ducts

only




Questions

1-The end stage of many forms of liver disease. It is defined pathologically as
extensive fibrosis with regenerative nodules.?

A)Hepatocellular carcinoma.

B) Cirrhosis

C) Portal hypertension.

D) Non of the above

2-What is the most common cause of hepatic cirrhosis in Saudi Arabia?
A) Schistosoma

B) Drugs

C) Alcohol

D) Hepatitis B and C

3-The main characteristics of cirrhosis are?

A) Bridging fibrous septa

B)Involvement of most or all the liver

C)Parenchymal nodules containing a mix of senescent and replicating ones
D)All the above

4- Portosystemic shunt develops when blood flow is reversed from?
A) Systemic to portal circulation

B) Portal to systemic circulation

C) Splenomegaly

D) Hepatocellular injury

5-Which one of the following complications is associated with high mortality rate in
severe advanced hepatic cirrhosis?

A) Esophageal varices

B) Peliosis hepatis

C) Budd-Chiari syndrome

D) Splenomegaly

6- A 37-year-old lady presented with jaundice, distended abdomen, and pain in the
upper abdomen. Two hours later she became confused and aggressive. What is the
cause of her change of mood?

A) Increased bilirubin levels.

B) Increased Alpha fetoprotein levels.

C) Decreased bilirubin levels

D) Increased Ammonia



Questions

7- A 62-year-old man is brought to the emergency room in a disoriented state.
Physical examination reveals signs of poor hygiene and an odor of alcohol, as well as
jaundice, splenomegaly, and ascites. The patient has a coarse flapping tremor of the
hands, palmar erythema, and diffuse spider angiomata. The abdomen displays
dilated paraumbilical veins. Serum levels of ALT, AST, alkaline phosphatase, and
bilirubin are all mildly elevated. Soon after admission, the patient vomits a large
amount of blood. Which of the following is the most likely underlying cause of
hematemesis in this patient?

A)Hepatic steatosis.

B) Acute alcoholic hepatitis.
C) Cirrhosis

D) Acute gastritis.

Casel:

A 62-year-old man is brought to the emergency room in a disoriented state.
Physical examination reveals jaundice, splenomegaly, and ascites. The patient
has a coarse flapping tremor of the hands, palmar erythema, and diffuse spider
angiomata. The abdomen displays dilated paraumbilical veins. Serum levels
of ALT, AST, alkaline phosphatase, and bilirubin are all mildly elevated. Soon
after admission, the patient vomits a large amount of blood.

e whatis the diagnosis ?

e what are the most common etiologies of this disorder?

e Other appropriate tests?

e what are the possible complications of liver cirrhosis?
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