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impressive technical and immunologic advances combined. Although
the disease should be advanced, and although opportunities for
spontaneous or medically induced stabilization or recovery should be
allowed, the procedure should be done sufficiently early to give the
surgical procedure a fair chance for success. Ideally, transplantation
should be considered in patients with end-stage liver disease who are
experiencing or have experienced a life-threatening complication of
hepatic decompensation or whose quality of life has deteriorated to
unacceptable levels. Although patients with well-compensated cirrhosis can survive for many years, many patients with quasi-stable chronic
liver disease have much more advanced disease than may be apparent.
As discussed below, the better the status of the patient prior to transplantation, the higher will be its anticipated success rate. The decision
about when to transplant is complex and requires the combined judgment of an experienced team of hepatologists, transplant surgeons,
anesthesiologists, and specialists in support services, not to mention
the well-informed consent of the patient and the patient’s family.

Disorders of the Gastrointestinal System

TRANSPLANTATION IN CHILDREN
Indications for transplantation in children are listed in Table 368-1.
The most common is biliary atresia. Inherited or genetic disorders
of metabolism associated with liver failure constitute another major
indication for transplantation in children and adolescents. In CriglerNajjar disease type I and in certain hereditary disorders of the urea
cycle and of amino acid or lactate-pyruvate metabolism, transplantation may be the only way to prevent impending deterioration of
central nervous system function, despite the fact that the native liver is
structurally normal. Combined heart and liver transplantation has
yielded dramatic improvement in cardiac function and in cholesterol
levels in children with homozygous familial hypercholesterolemia;
combined liver and kidney transplantation has been successful in
patients with primary hyperoxaluria type I. In hemophiliacs with
transfusion-associated hepatitis and liver failure, liver transplantation
has been associated with recovery of normal factor VIII synthesis.
TRANSPLANTATION IN ADULTS
Liver transplantation is indicated for end-stage cirrhosis of all causes
(Table 368-1). In sclerosing cholangitis and Caroli’s disease (multiple
cystic dilatations of the intrahepatic biliary tree), recurrent infections
and sepsis associated with inflammatory and fibrotic obstruction of
the biliary tree may be an indication for transplantation. Because prior
biliary surgery complicates and is a relative contraindication for liver
transplantation, surgical diversion of the biliary tree has been all but
abandoned for patients with sclerosing cholangitis. In patients who
Table 368-1 Indications for Liver Transplantation
Children
Biliary atresia
Neonatal hepatitis
Congenital hepatic fibrosis
Alagille’s syndromeα
Byler’s diseaseb
α1-Antitrypsin deficiency
Inherited disorders of metabolism
Wilson’s disease
Tyrosinemia
Glycogen storage diseases
Lysosomal storage diseases
Protoporphyria
Crigler-Najjar disease type I
Familial hypercholesterolemia
Primary hyperoxaluria type I
Hemophilia

Adults
Primary biliary cirrhosis
Secondary biliary cirrhosis
Primary sclerosing cholangitis
Autoimmune hepatitis
Caroli’s diseasec
Cryptogenic cirrhosis
Chronic hepatitis with cirrhosis
Hepatic vein thrombosis
Fulminant hepatitis
Alcoholic cirrhosis
Chronic viral hepatitis
Primary hepatocellular malignancies
Hepatic adenomas
Nonalcoholic steatohepatitis
Familial amyloid polyneuropathy

α
Arteriohepatic dysplasia, with paucity of bile ducts, and congenital malformations, including pulmonary stenosis. bIntrahepatic cholestasis, progressive liver failure, and mental and
growth retardation. cMultiple cystic dilatations of the intrahepatic biliary tree.
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undergo transplantation for hepatic vein thrombosis (Budd-Chiari syndrome), postoperative anticoagulation is essential; underlying myeloproliferative disorders may have to be treated but are not a contraindication to liver transplantation. If a donor organ can be located quickly,
before life-threatening complications—including cerebral edema—set
in, patients with acute liver failure are candidates for liver transplantation. Routine candidates for liver transplantation are patients with
alcoholic cirrhosis, chronic viral hepatitis, and primary hepatocellular
malignancies. Although all three of these categories are considered to
be high risk, liver transplantation can be offered to carefully selected
patients. Currently, chronic hepatitis C and alcoholic liver disease
are the most common indications for liver transplantation, accounting for over 40% of all adult candidates who undergo the procedure.
Patients with alcoholic cirrhosis can be considered as candidates for
transplantation if they meet strict criteria for abstinence and reform;
however, these criteria still do not prevent recidivism in up to a quarter of cases. In highly selected cases in a limited number of centers,
transplantation for severe acute alcoholic hepatitis has been performed
with success; however, because patients with acute alcoholic hepatitis
are still actively using alcohol, and because continued alcohol abuse
remains a concern, acute alcoholic hepatitis is not a routine indication
for liver transplantation. Patients with chronic hepatitis C have early
allograft and patient survival comparable to those of other subsets
of patients after transplantation; however, reinfection in the donor
organ is universal, recurrent hepatitis C is insidiously progressive,
allograft cirrhosis develops in 20–30% at 5 years, and cirrhosis
and late organ failure occur at a higher frequency beyond 5 years.
With the introduction of highly effective direct acting antiviral agents
targeting HCV, it is expected that allograft outcomes will improve
significantly in the coming years. In patients with chronic hepatitis B,
in the absence of measures to prevent recurrent hepatitis B, survival
after transplantation is reduced by approximately 10–20%; however,
prophylactic use of hepatitis B immune globulin (HBIg) during and
after transplantation increases the success of transplantation to a
level comparable to that seen in patients with nonviral causes of liver
decompensation. Specific oral antiviral drugs (e.g., entecavir, tenofovir
disoproxil fumarate) (Chap. 362) can be used both for prophylaxis
against and for treatment of recurrent hepatitis B, facilitating further
the management of patients undergoing liver transplantation for endstage hepatitis B; most transplantation centers rely on antiviral drugs
with or without HBIg to manage patients with hepatitis B. Issues of
disease recurrence are discussed in more detail below. Patients with
nonmetastatic primary hepatobiliary tumors—primary hepatocellular
carcinoma (HCC), cholangiocarcinoma, hepatoblastoma, angiosarcoma, epithelioid hemangioendothelioma, and multiple or massive
hepatic adenomata—have undergone liver transplantation; however,
for some hepatobiliary malignancies, overall survival is significantly
lower than that for other categories of liver disease. Most transplantation centers have reported 5-year recurrence-free survival rates in
patients with unresectable HCC for single tumors <5 cm in diameter
or for three or fewer lesions all <3 cm comparable to those seen in
patients undergoing transplantation for nonmalignant indications.
Consequently, liver transplantation is currently restricted to patients
whose hepatic malignancies meet these criteria. Expanded criteria for
patients with HCC continue to be evaluated. Because the likelihood
of recurrent cholangiocarcinoma is very high, only highly selected
patients with limited disease are being evaluated for transplantation
after intensive chemotherapy and radiation.

CONTRAINDICATIONS
Absolute contraindications for transplantation include life-threatening
systemic diseases, uncontrolled extrahepatic bacterial or fungal infections, preexisting advanced cardiovascular or pulmonary disease, multiple uncorrectable life-threatening congenital anomalies, metastatic
malignancy, and active drug or alcohol abuse (Table 368–2). Because
carefully selected patients in their sixties and even seventies have
undergone transplantation successfully, advanced age per se is no longer considered an absolute contraindication; however, in older patients
a more thorough preoperative evaluation should be undertaken to
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