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suppression can be achieved in some instances. Patients who undergo
liver transplantation for autoimmune diseases such as primary biliary
cirrhosis, autoimmune hepatitis, and primary sclerosing cholangitis
are less likely to achieve freedom from glucocorticoids.

PART 14
Disorders of the Gastrointestinal System

POSTOPERATIVE COMPLICATIONS
Complications of liver transplantation can be divided into nonhepatic
and hepatic categories (Tables 368-4 and 368-5). In addition, both
immediate postoperative and late complications are encountered. As a
rule, patients who undergo liver transplantation have been chronically
ill for protracted periods and may be malnourished and wasted. The
impact of such chronic illness and the multisystem failure that accompanies liver failure continue to require attention in the postoperative
period. Because of the massive fluid losses and fluid shifts that occur
during the operation, patients may remain fluid-overloaded during
the immediate postoperative period, straining cardiovascular reserve;
this effect can be amplified in the face of transient renal dysfunction
and pulmonary capillary vascular permeability. Continuous monitoring of cardiovascular and pulmonary function, measures to maintain
the integrity of the intravascular compartment and to treat extravascular volume overload, and scrupulous attention to potential sources
and sites of infection are of paramount importance. Cardiovascular
instability may also result from the electrolyte imbalance that may
accompany reperfusion of the donor liver as well as from restoration
of systemic vascular resistance following implantation. Pulmonary
function may be compromised further by paralysis of the right hemidiaphragm associated with phrenic nerve injury. The hyperdynamic
state with increased cardiac output that is characteristic of patients
with liver failure reverses rapidly after successful liver transplantation.
Other immediate management issues include renal dysfunction.
Prerenal azotemia, acute kidney injury associated with hypoperfusion (acute tubular necrosis), and renal toxicity caused by antibiotics,
Table 368-4 Nonhepatic Complications of Liver Transplantation
Fluid overload
Cardiovascular instability

Pulmonary compromise

Renal dysfunction

Hematologic

Infection

Neuropsychiatric

Diseases of donor
Malignancy
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Arrhythmias
Congestive heart failure
Cardiomyopathy
Pneumonia
Pulmonary capillary vascular permeability
Fluid overload
Prerenal azotemia
Hypoperfusion injury (acute tubular necrosis)
Drug nephrotoxicity
↓ Renal blood flow secondary to ↑ intraabdominal pressure
Anemia secondary to gastrointestinal and/or
intraabdominal bleeding
Hemolytic anemia, aplastic anemia
Thrombocytopenia
Bacterial: early, common postoperative infections
Fungal/parasitic: late, opportunistic infections
Viral: late, opportunistic infections, recurrent
hepatitis
Seizures
Metabolic encephalopathy
Depression
Difficult psychosocial adjustment
Infectious
Malignant
B cell lymphoma (posttransplantation lymphoproliferative disorders)
De novo neoplasms (particularly squamous cell
skin carcinoma)

Table 368-5 Hepatic Complications of Liver Transplantation
Hepatic Dysfunction Common After Major Surgery
Prehepatic
Pigment load
Hemolysis
Blood collections (hematomas, abdominal
collections)
Intrahepatic
Early
Hepatotoxic drugs and anesthesia
Hypoperfusion (hypotension, shock, sepsis)
Benign postoperative cholestasis
Late
Transfusion-associated hepatitis
Exacerbation of primary hepatic disease
Posthepatic
Biliary obstruction
↓ Renal clearance of conjugated bilirubin (renal
dysfunction)
Hepatic Dysfunction Unique to Liver Transplantation
Primary graft nonfunction
Vascular compromise
Portal vein obstruction
Hepatic artery thrombosis
Anastomotic leak with intraabdominal bleeding
Bile duct disorder
Stenosis, obstruction, leak
Rejection
Recurrent primary hepatic
disease

tacrolimus, or cyclosporine are encountered frequently in the postoperative period, sometimes necessitating dialysis. Hemolytic-uremic
syndrome can be associated with cyclosporine, tacrolimus, or OKT3.
Occasionally, postoperative intraperitoneal bleeding may be sufficient
to increase intraabdominal pressure, which, in turn, may reduce renal
blood flow; this effect is rapidly reversible when abdominal distention
is relieved by exploratory laparotomy to identify and ligate the bleeding site and to remove intraperitoneal clot.
Anemia may also result from acute upper gastrointestinal bleeding
or from transient hemolytic anemia, which may be autoimmune, especially when blood group O livers are transplanted into blood group A
or B recipients. This autoimmune hemolytic anemia is mediated by
donor intrahepatic lymphocytes that recognize red blood cell A or B
antigens on recipient erythrocytes. Transient in nature, this process
resolves once the donor liver is repopulated by recipient bone marrow–derived lymphocytes; the hemolysis can be treated by transfusing
blood group O red blood cells and/or by administering higher doses
of glucocorticoids. Transient thrombocytopenia is also commonly
encountered. Aplastic anemia, a late occurrence, is rare but has been
reported in almost 30% of patients who underwent liver transplantation for acute, severe hepatitis of unknown cause.
Bacterial, fungal, or viral infections are common and may be lifethreatening postoperatively. Early after transplant surgery, common
postoperative infections predominate—pneumonia, wound infections,
infected intraabdominal collections, urinary tract infections, and IV line
infections—rather than opportunistic infections; these infections may
involve the biliary tree and liver as well. Beyond the first postoperative
month, the toll of immunosuppression becomes evident, and opportunistic infections—CMV, herpes viruses, fungal infections (Aspergillus,
Candida, cryptococcal disease), mycobacterial infections, parasitic
infections (Pneumocystis, Toxoplasma), bacterial infections (Nocardia,
Legionella, Listeria)—predominate. Rarely, early infections represent
those transmitted with the donor liver, either infections present in the
donor or infections acquired during procurement processing. De novo
viral hepatitis infections acquired from the donor organ or, almost
unheard of now, from transfused blood products occur after typical
incubation periods for these agents (well beyond the first month).
Obviously, infections in an immunosuppressed host demand early
recognition and prompt management; prophylactic antibiotic therapy
is administered routinely in the immediate postoperative period. Use
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