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Hepatic Failure & Cirrhosis

Hepatic Failure can be acute onset or chronic

Acute — sudden and massive destruction of
hepatic tissue

Chronic — insidious destruction from repetitive
injury to hepatocytes

Regardless of cause 80-90% of liver
parenchyma has to be destroyed before
symptoms appear



Hepatic Failure & Cirrhosis

e In a cirrhotic liver symptoms may appear
suddenly from conditions that may place a
demand on liver:

— Git bleeding

— Systemic infection

— Electrolyte imbalance

— Severe stress such as major surgery

 Only cure is liver transplant
e Overall mortality of 70-95%



Hepatic Failure

 Anatomical changes causing liver failure:

— hepatic necrosis: viral hepatitis, drugs and chemicals

e Liverinjury from direct toxicity, inflammation with immune
mediated hepatocyte destruction or combination of both
(common)

— Chronic liver disease: common route of liver failure.

e Chronic hepatitis or alcohol liver disease

— Hepatic dysfunction without overt necrosis: rare cause
of liver failure



Clinical signs of liver failure

Hypoalbuminemia: peripheral edema
Hyperammonemia:

Fetor hepaticus: musty or sweet sour odor/breath
Palmar erythema: reflection of local vasodilation

Spider angiomas: dilated arteriole with radiating small
vessels

Coagulopathy: factor Il, VII, IX & X impaired synthesis

Hepatic encephalopathy: neurological signs. Associated
with high blood ammonia

Hepatorenal syndrome: acut renal failure secondary to liver
failure. Kidney fxn improves if liver failure reversed



Neurologic

Hepatic en cephubpathy
Peripheral neuropathy
Asterixis

Gastrointestinal
Anorexia

Dyspepsia

Nausea, vomitin
Change in bowel habits
Dull -::S[‘:)dornincl pain
Fetor hepaticus
Esophageal and gastric varices
Hematemesis
Hemorrhoidal varices
Congestive gastritis

Reproductive
Amenorrhea
Testicular atrophy

Gynecomastia (male)
Impotence
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Integumentary
Jaundice

Spider angioma
Palmar erythema
Purpura
Petechice

Caput medusae

Hematologic

Anemia
Thrombocytopenia
Leukopenia
Coagulation disorders
Splenomegaly

Metabolic

Potassium deficiency
Hyponatremia
Hypoalbuminemia

Cardiovascular
Fluid retention
Peripheral edema
Ascites



Cirrhosis

Chronic alcohol is the common cause
worldwide

Chronic hepatitis (Hep B)common cause in
high prevalent countries (PNG)

Other countries Hep C e.g. USA

Other less common causes:
— Biliary disease
— Iron overload (e.g. Haemachromatosis)



Etiology and Pathophysiology

e Four types of cirrhosis:
— Alcoholic (Laennec’s) cirrhosis
— Postnecrotic cirrhosis
— Biliary cirrhosis
— Cardiac cirrhosis



Etiology and Pathophysiology

e Alcoholic (Laennec’s) Cirrhosis
— Associated with alcohol abuse

— Preceded by a theoretically reversible fatty
infiltration of the liver cells

— Widespread scar formation



Etiology and Pathophysiology

e Postnecrotic Cirrhosis
— Complication of toxic or viral hepatitis
— Accounts for 20% of the cases of cirrhosis
— Broad bands of scar tissue form within the liver



Etiology and Pathophysiology

e Biliary Cirrhosis

— Associated with chronic biliary obstruction and
infection

— Accounts for 15% of all cases of cirrhosis



Etiology and Pathophysiology

e Cardiac Cirrhosis

— Results from longstanding severe right-sided
heart failure



End stage liver disease morphology

e Small shrunken liver with nodules

e Bridging fibrous septa:
— delicate bands of broad scars replacing multiple adjacent lobules
— Fibrosis is irreversible

e Parenchymal nodules:
— created by regeneration of hepatocytes.
— <3mm microdule (viral hepatitis); >3mm macrodules (alcoholic)
— Nodularity is requisite for dx. Reflects balance between
regenerative activity & scaring
e Disruption of entire liver architecture
— Diffuse parenchymal injury and fibrosis

— Results in vascular architecture reorganisation resulting in
abnormal connections between vascular inflow & hepatic vein
outflow channels



Etiology

Alcoholic liver disease: 60-70%

Viral hepatitis: 10%. Maybe Hep B the common cause
in PNG. Hep C also cause (present in PNG)

Biliary disease: 5-10%

Primary hemochromatosis: 5%
Wilson disease: rare

Alpha-1 antitrypsin deficiency: rare
Crytogenic cirrhosis; 10-15%

Oncecirrhosis established difficult to distinguish
causes based on mor phological changes



Infrequent causes of cirrhosis

Cirrhosis in infants with galactosemia or
tyrosinosis

Infiltrative cancer

Drug induced cirrhosis

Syphilis

In the setting of cardiac disease

When no cause can be identified termed
cryptogenic cirrhosis



Pathogenesis

e Central pathologic process is progressive fibrosis

e Normalliver:
— Type | & Il collagen occur in portal tracts & around central veins.
— Occasional bundles in space of Disse (Type IV)
Cirrhotic liver:
 Typel &Il collagen deposited in lobule creating delicate or broad
septal tracts

— Excess collagen produced by perisinusoidal hepatic stellate cells (lie in
space of Disse & store Vitamin A). Loose their retinyl ester store fxn &
become myofibroblast-like cells

 New vascular channels in septa connect vascular structures in portal
region (hepatic arteries & veins) & terminal hepatic veins shunting
blood around parenchyma

e Continued deposition of collagen in space of Disse results in loss of
fenestrations in the sinusoidal endothelial cells

— Ultimately cause impairment of exchange of solutes between
hepatocytes & plasma



Pathogenesis

e Stimuli for synthesis & deposition of collagen
from several sources:
— Chronic inflammation with prodxn of TNF-a, TGF-
B&IL-1
— Cytoline production from stimulated Kupffer cells,
endothelial cells, hepatocytes and bile duct cells

— Disruption of ECM stimulates production of
collagen by fibroblasts

— Direct stimulation of stellate cells by toxinsto
produce collagen



Pathogenesis: Vascular impairement

 Transformation of perisinusoidal cells (Ito or
stellate cells) into myofibroblasts increases
their vascular resistance within liver
parenchyma

* Tonic contraction of these “myofibroblasts”
constricts the sinusoidal vascular channels

e Ultimately results in high resistance vascular
system in liver parenchyma



Bottom Line

 Transformation of hepatic stellate cells (Ito
Cells) into myofibroblast-like cells to synthesis
and deposit collagen



Pathogenesis

e Remaining hepatocytes stimulated to
regenerate and proliferate as spherical
nodules within confines of fibrous septa

e Net outcome: fibrotic, nodular liver in which
delivery of blood to hepatocytes is severely
compromised as is the ability of hepatocytes
to secrete substances into plasma

e Biliary channels are also obliterated



Portal Hypertension

e Results from

— increased resistance to portal flow at the level of
the sinusoids

— compression of central veins by perivenular
fibrosis

— expansile parenchymal nodules

— anastomosis of arterial & portal system in fibrous
bands impose arterial pressure on low pressure
portal venous system



Portal Hypertension

 Four major clinical consequences of portal
hypertension:
— ascitis
— formation of portosystemic venous shunts
(varices)
— congestive splenomegaly
— hepatic encephalopathy



Morphology

This is an in-situ photograph of
the chest and abdominal
contents. As can be seen, the
liver is the largest parenchymal
e organ, lying just below the

& diaphragm. The right lobe (at
the left in the photograph) is
larger than the left lobe. The
. falciform ligament is the rough
¥ dividing line between the two
B lobes




This is the external
surface of a normal
liver. The color is brown
and the surface is
smooth. A normal liver
is about 1200 to 1600
grams.

Normal liver span: 6-
12cm on palpation



e The cut surface of a
normal liver has a brown
color. Near the hilum here,
note the portal vein
carrying blood to the liver,
which branches at center
left, with accompanying
hepatic artery and bile
ducts. At the lower right is
a branch of hepatic vein
draining blood from the
liver to the inferior vena
cava.

Portal vein & Hepatic Vein



Central vein

Portal
triad

e Liveris divided histologically into lobules. The center of the lobule is the
central vein. At the periphery of the lobule are portal triads. Functionally,
the liver can be divided into three zones, based upon oxygen supply. Zone
1 encircles the portal tracts where the oxygenated blood from hepatic
arteries enters. Zone 3 is located around central veins, where oxygenation
is poor. Zone 2 is located in between.
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* Here are large lipid vacuoles within hepatocytes in a case of macrovesicular
steatosis (fatty change). The lipid accumulates when lipoprotein transport is
disrupted and/or when fatty acids accumulate. Alcohol (ethanol), for example, is a
hepatotoxin that interferes with mitochondrial and microsomal function in
hepatocytes, leading to an accumulation of lipid.



* Ongoing liver damage with liver cell necrosis followed by fibrosis
and hepatocyte regeneration results in cirrhosis. This produces
a nodular, firm liver. The nodules seen here are larger than 3
mm and, hence, this is an example of "macronodular” cirrhosis.



Here is another example of macronodular cirrhosis. Viral hepatitis
(B or C) is the most common cause for macronodular cirrhosis.
Wilson's disease and alpha-1-antitrypsin deficiency also can

produce a macronodular cirrhosis.



e Thisis an example of a micronodular cirrhosis. The regenerative
nodules are quite small, averaging less than 3 mm in size. The most
common cause for this is chronic alcoholism. The process of
cirrhosis develops over many years.



Here is another example of micronodular cirrhosis. Note that the
liver also has a yellowish hue, indicating that fatty change (also

caused by alcoholism) is present.

Typically AST more elevated than ALT in alcohol related liver disease
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A close-up view of a micronodular cirrhosis in a liver with fatty change
demonstrates the small, yellow nodules. Micronodular cirrhosis may also be seen
with Wilson's disease, primary biliary cirrhosis, and hemochromatosis.

The hepatic stellate (Ito) cell, which resides in the space of Disse, normally stores
vitamin A. However, it can respond to injury and express alpha-smooth muscle
actin as well as differentiate into myofibroblasts and produces collagen leading to
fibrosis



Microscopically with cirrhosis, the 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.



 Micronodular cirrhosis is seen along with moderate fatty change
(macrovesicular steatosis). Note the regenerative
nodule surrounded by fibrous connective tissue extending
between portal regions.



At high magnification can be seen globular red hyaline material within
hepatocytes. This is Mallory's hyaline, also known as "alcoholic" hyaline
because it is most often seen in conjunction with chronic alcoholism. The

globules are aggregates of intermediate filaments in the cytoplasm
resulting from hepatocyte injury.



Here is an hepatocellular carcinoma. Such liver cancers arise in the setting
of cirrhosis. Worldwide, viral hepatitis is the most common cause, but in
the U.S., chronic alcoholism is the most common cause.

The neoplasm is large and bulky and has a greenish cast because it
contains bile. To the right of the main mass are smaller satellite nodules.



The satellite nodules of this hepatocellular carcinoma represent either intrahepatic
spread of the tumor or multicentric origin of the tumor.

Alpha fetoprotein (AFP) is a biomarker found in up to 80% of hepatocellular
carcinomas. It is also a biomarker of the testicular carcinomas with a 'yolk sac'
element, including yolk sac carcinomas and embryonal carcinomas.



Here is another hepatocellular carcinoma with a greenish yellow
hue. One clue to the presence of such a neoplasm is an elevated
serum alpha-fetoprotein. Such masses may also focally obstruct the
biliary tract and lead to an elevated alkaline phosphatase.



 The malignant cells of this hepatocellular carcinoma (seen mostly
on the right) are well differentiated and interdigitate with normal,
larger hepatocytes (seen mostly at the left).



* Viral hepatitis: Grossly, there are areas of necrosis
and collapse of liver lobules seen here as ill-
defined areas that are pale yellow. Such necrosis
occurs with hepatitis.



e Viral hepatitis: The necrosis and lobular collapse
is seen here as areas of hemorrhage and irregular

furrows and granularity on the cut surface of the
liver.



Viral hepatitis leads to liver cell destruction. A mononuclear
inflammatory cell infiltrate extends from portal areas and disrupts
the limiting plate of hepatocytes which are undergoing necrosis, the
so-called "piecemeal” necrosis of chronic active hepatitis.



* Individual hepatocytes are affected by viral hepatitis. Hepatitis B can result
in a fulminant hepatitis with extensive necrosis.
 Alarge pink cell undergoing "ballooning degeneration" is seen below the

right arrow. At a later stage, a dying hepatocyte is seen shrinking down to
form an eosinophilic "councilman body" below the arrow on the left.



This is a case of 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.



Laboratory Diagnosis

LFT

Coagulation profile
USS

Fecal occult blood
Endoscopy

?MRI

°CT

?Liver Biopsy
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