Chapter 21 The Liver and Biliary System

Structure and Function of the Liver

IMPORTANT FEATURES

Complex metabolic functions.

Double blood supply from hepatic artery and portal vein.

Liver lobule is basic structural unit.

Branches of hepatic artery, portal vein, and bile duct travel in portal tracts.

Blood flow in lobule is from portal tract to central vein.

Bile flow in canaliculi is from central vein toward portal tract.
Bile

FORMATION AND EXCRETION OF BILIRUBIN

Bile pigment derived from breakdown of red blood cells in reticuloendothelial system.

Conjugation and excretion by liver.

COMPOSITION AND PROPERTIES

Contains bile pigment, cholesterol, bile salts, lecithin, and other materials.

Functions as biologic detergent: no digestive enzymes.

Causes and Effects of Liver Injury

MANIFESTATIONS

Cell necrosis.

Fatty change.

Mixed necrosis and fatty change.

CLINICAL EFFECTS

Mild injury with complete recovery.

Severe injury with hepatic failure.

Chronic or progressive injury causes scarring with impaired liver function.

COMMON TYPES OF LIVER INJURY

Viral hepatitis.

Fatty liver.

Alcoholic liver disease.

Cirrhosis.

Viral Hepatitis

CLINICAL MANIFESTATIONS AND COURSE

One third become sick and jaundiced.

One third become sick but not jaundiced.

One third asymptomatic but liver function abnormal.

HEPATITIS A

RNA virus.

Short incubation period.

Virus in secretions and stools during early phases.

Transmitted by direct contact or contaminated food or water.

Self-limited, low mortality, no carriers.

Gamma globulin provides protection.

Immunization available.

HEPATITIS B

DNA virus.

Long incubation.

Large amount of surface antigen produced by virus can be detected in blood of carriers and infected persons.

Ten percent of infected persons become chronic carriers of virus.

High carrier rate in some populations.

Transmitted by blood or secretions of infected persons.

Gamma globulin provides some protection.

Immunizing vaccine provides protection against infection.

HEPATITIS C

Transmitted like hepatitis B.

Incubation period intermediate between HAV and HBV.

Many persons become chronic carriers.

No immunization available.

Gamma globulin does not provide protection.

HEPATITIS D (DELTA HEPATITIS)

Virus only infects persons with acute or chronic HBV infection.

Delta virus unable to produce own virus coat and uses HBsAg produced by HBV.

OTHER HEPATITIS VIRUSES

Epstein-Barr (EB) virus.

Cytomegalovirus.

HEPATITIS AMONG MALE HOMOSEXUALS

Spread by sexual practices.

ALCOHOLIC LIVER DISEASE

Fatty Liver

PATHOGENESIS

Fat accumulates in liver cells owing to liver injury.

Common in heavy drinkers and alcoholics.

Sometimes caused by other chemicals and solvents.

Impaired liver function but injury reversible.

Alcoholic Liver Disease

MANIFESTATIONS

Three stages of progressively increasing severity.

Related to amount and duration of alcohol consumption.

Fatty liver: cells accumulate fat.

Alcoholic hepatitis: cell necrosis with Mallory bodies and inflammation.

Cirrhosis: diffuse scarring throughout liver.

Cirrhosis

DEFINITION

Scarring in liver from any cause.

Repeated bouts of alcoholic hepatitis.

Massive liver necrosis.

Repeated episodes of liver injury.

Associated derangements of liver cell regeneration and liver function.

MANIFESTATIONS

Impaired liver function.

Portal hypertension.

Bypass routes connect systemic-portal venous systems.

Risk of fatal hemorrhage from esophageal varices.

SURGICAL PROCEDURES TO TREAT CIRRHOSIS

Portal-systemic anastomoses to control varices.

Splenorenal shunt.

Portacaval shunt.

Intrahepatic portosystemic shunt.

BILIARY CIRRHOSIS

Primary

An autoimmune disease attacking small intrahepatic bile ducts.

No specific treatment. May lead to liver failure and require liver transplant.

Secondary

Obstruction of large extrahepatic bile ducts.

Treated by relieving duct obstruction or bypassing obstruction.

Reye’s Syndrome

PATHOGENESIS

Probably related to combined effect of viral illness and aspirin.

Acetaminophen recommended rather than aspirin to reduce risk.

CHARACTERISTICS

Affects primarily infants and children.

Fatty liver with liver dysfunction.

Cerebral edema with neurologic dysfunction.

No specific treatment available.

Cholelithiasis and Cholecystitis

FACTORS INFLUENCING SOLUBILITY OF CHOLESTEROL IN BILE

Cholesterol insoluble in aqueous solution.

Dissolved in micelles composed of bile salts and lecithin.

Solubility of cholesterol depends on ratio of cholesterol to bile salts and lecithin.

Supersaturated bile promotes calculi.

COMPLICATIONS OF GALLSTONES

Asymptomatic in gallbladder.

Biliary colic results if stone extruded into ducts.

Common duct obstruction: obstructive jaundice.

Cystic duct obstruction: no jaundice, but acute cholecystitis may occur if preexisting infection of gallbladder.

TREATMENT OF GALLSTONES

Cholecystectomy.

Chenodeoxycholic acid dissolves gallstones.

CHOLECYSTITIS

Chronic infection common.

Gallstones may predispose to infection.

Impaction of stone in neck of gallbladder may precipitate acute cholecystitis.

Tumors of the Liver and Gallbladder

INCIDENCE

Benign adenomas uncommon: occur in women taking oral contraceptives.

Primary carcinoma uncommon: occurs in patients with cirrhosis.

Metastatic carcinoma common.

Spread from gastrointestinal tract, breast, lung, or other sites.

CT scan aids in recognition.

Jaundice

CLASSIFICATION

Hemolytic: excessive red cell breakdown.

Hepatocellular: liver cell injury.

Obstructive: common duct obstruction by tumor or stone.

Biopsy of the Liver

INDICATIONS AND METHOD

Indicated when cause of liver disease undetermined after clinical and laboratory evaluation.

Needle inserted through skin directly into liver.

Biopsy specimen examined histologically by pathologist.
