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Cirrhosis is a condition that is defined histopathologically and has a
variety of clinical manifestations and complications, some of which
can be life-threatening. In the past, it has been thought that cirrhosis
was never reversible; however, it has become apparent that when the
underlying insult that has caused the cirrhosis has been removed, there
can be reversal of fibrosis. This is most apparent with the successful
treatment of chronic hepatitis C; however, reversal of fibrosis is also
seen in patients with hemochromatosis who have been successfully
treated and in patients with alcoholic liver disease who have discontinued alcohol use.
Regardless of the cause of cirrhosis, the pathologic features consist
of the development of fibrosis to the point that there is architectural
distortion with the formation of regenerative nodules. This results in a
decrease in hepatocellular mass, and thus function, and an alteration of
blood flow. The induction of fibrosis occurs with activation of hepatic
stellate cells, resulting in the formation of increased amounts of collagen and other components of the extracellular matrix.
Clinical features of cirrhosis are the result of pathologic changes and
mirror the severity of the liver disease. Most hepatic pathologists provide an assessment of grading and staging when evaluating liver biopsy
samples. These grading and staging schemes vary between disease
states and have been developed for most conditions, including chronic
viral hepatitis, nonalcoholic fatty liver disease, and primary biliary
cirrhosis. Advanced fibrosis usually includes bridging fibrosis with
nodularity designated as stage 3 and cirrhosis designated as stage 4.
Patients who have cirrhosis have varying degrees of compensated liver
function, and clinicians need to differentiate between those who have
stable, compensated cirrhosis and those who have decompensated
cirrhosis. Patients who have developed complications of their liver disease and have become decompensated should be considered for liver
transplantation. Many of the complications of cirrhosis will require
specific therapy. Portal hypertension is a significant complicating
feature of decompensated cirrhosis and is responsible for the development of ascites and bleeding from esophagogastric varices, two complications that signify decompensated cirrhosis. Loss of hepatocellular
function results in jaundice, coagulation disorders, and hypoalbuminemia and contributes to the causes of portosystemic encephalopathy.
The complications of cirrhosis are basically the same regardless of the
etiology. Nonetheless, it is useful to classify patients by the cause of
their liver disease (Table 365-1); patients can be divided into broad
groups with alcoholic cirrhosis, cirrhosis due to chronic viral hepatitis,
biliary cirrhosis, and other, less common causes such as cardiac cirrhosis, cryptogenic cirrhosis, and other miscellaneous causes.

ALCOHOLIC CIRRHOSIS
Excessive chronic alcohol use can cause several different types of
chronic liver disease, including alcoholic fatty liver, alcoholic hepatitis, and alcoholic cirrhosis. Furthermore, use of excessive alcohol can

Table 365-1 Causes of Cirrhosis
Alcoholism
Chronic viral hepatitis
Hepatitis B
Hepatitis C
Autoimmune hepatitis
Nonalcoholic steatohepatitis
Biliary cirrhosis
Primary biliary cirrhosis
Primary sclerosing cholangitis
Autoimmune cholangiopathy
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Cardiac cirrhosis
Inherited metabolic liver disease
Hemochromatosis
Wilson’s disease
α1 Antitrypsin deficiency
Cystic fibrosis
Cryptogenic cirrhosis

contribute to liver damage in patients with other liver diseases, such as
hepatitis C, hemochromatosis, and fatty liver disease related to obesity.
Chronic alcohol use can produce fibrosis in the absence of accompanying inflammation and/or necrosis. Fibrosis can be centrilobular,
pericellular, or periportal. When fibrosis reaches a certain degree,
there is disruption of the normal liver architecture and replacement of
liver cells by regenerative nodules. In alcoholic cirrhosis, the nodules
are usually <3 mm in diameter; this form of cirrhosis is referred to as
micronodular. With cessation of alcohol use, larger nodules may form,
resulting in a mixed micronodular and macronodular cirrhosis.
Pathogenesis Alcohol is the most commonly used drug in the
United States, and more than two-thirds of adults drink alcohol each
year. Thirty percent have had a binge within the past month, and
over 7% of adults regularly consume more than two drinks per day.
Unfortunately, more than 14 million adults in the United States meet
the diagnostic criteria for alcohol abuse or dependence. In the United
States, chronic liver disease is the tenth most common cause of death
in adults, and alcoholic cirrhosis accounts for approximately 40% of
deaths due to cirrhosis.
Ethanol is mainly absorbed by the small intestine and, to a lesser
degree, through the stomach. Gastric alcohol dehydrogenase (ADH)
initiates alcohol metabolism. Three enzyme systems account for
metabolism of alcohol in the liver. These include cytosolic ADH,
the microsomal ethanol oxidizing system (MEOS), and peroxisomal
catalase. The majority of ethanol oxidation occurs via ADH to form
acetaldehyde, which is a highly reactive molecule that may have
multiple effects. Ultimately, acetaldehyde is metabolized to acetate
by aldehyde dehydrogenase (ALDH). Intake of ethanol increases
intracellular accumulation of triglycerides by increasing fatty acid
uptake and by reducing fatty acid oxidation and lipoprotein secretion. Protein synthesis, glycosylation, and secretion are impaired.
Oxidative damage to hepatocyte membranes occurs due to the formation of reactive oxygen species; acetaldehyde is a highly reactive
molecule that combines with proteins to form protein-acetaldehyde
adducts. These adducts may interfere with specific enzyme activities,
including microtubular formation and hepatic protein trafficking.
With acetaldehyde-mediated hepatocyte damage, certain reactive
oxygen species can result in Kupffer cell activation. As a result, profibrogenic cytokines are produced that initiate and perpetuate stellate
cell activation, with the resultant production of excess collagen and
extracellular matrix. Connective tissue appears in both periportal and
pericentral zones and eventually connects portal triads with central
veins forming regenerative nodules. Hepatocyte loss occurs, and
with increased collagen production and deposition, together with
continuing hepatocyte destruction, the liver contracts and shrinks in
size. This process generally takes from years to decades to occur and
requires repeated insults.
Clinical Features The diagnosis of alcoholic liver disease requires
an accurate history regarding both amount and duration of alcohol
consumption. Patients with alcoholic liver disease can present with
nonspecific symptoms such as vague right upper quadrant abdominal
pain, fever, nausea and vomiting, diarrhea, anorexia, and malaise.
Alternatively, they may present with more specific complications of
chronic liver disease, including ascites, edema, or upper gastrointestinal (GI) hemorrhage. Many cases present incidentally at the time of
autopsy or elective surgery. Other clinical manifestations include the
development of jaundice or encephalopathy. The abrupt onset of any
of these complications may be the first event prompting the patient
to seek medical attention. Other patients may be identified in the
course of an evaluation of routine laboratory studies that are found
to be abnormal. On physical examination, the liver and spleen may be
enlarged, with the liver edge being firm and nodular. Other frequent
findings include scleral icterus, palmar erythema (Fig. 365-1), spider
angiomas (Fig. 365-2), parotid gland enlargement, digital clubbing,
muscle wasting, or the development of edema and ascites. Men may
have decreased body hair and gynecomastia as well as testicular atrophy, which may be a consequence of hormonal abnormalities or a
direct toxic effect of alcohol on the testes. In women with advanced
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