Table 365-3 Classification of Portal Hypertension
Prehepatic
Portal vein thrombosis
Splenic vein thrombosis
Massive splenomegaly (Banti’s syndrome)
Hepatic
Presinusoidal
Schistosomiasis
Congenital hepatic fibrosis
Sinusoidal
Cirrhosis—many causes
Alcoholic hepatitis
Postsinusoidal
Hepatic sinusoidal obstruction (venoocclusive syndrome)
Posthepatic
Budd-Chiari syndrome
Inferior vena caval webs
Cardiac causes
Restrictive cardiomyopathy
Constrictive pericarditis
Severe congestive heart failure
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Esophageal varices Over the last decade, it has become common practice to screen known cirrhotics with endoscopy to look for esophageal
varices. Such screening studies have shown that approximately onethird of patients with histologically confirmed cirrhosis have varices.
Approximately 5–15% of cirrhotics per year develop varices, and it
is estimated that the majority of patients with cirrhosis will develop
varices over their lifetimes. Furthermore, it is anticipated that roughly
one-third of patients with varices will develop bleeding. Several factors
predict the risk of bleeding, including the severity of cirrhosis (Child’s
class, MELD score); the height of wedged-hepatic vein pressure; the
size of the varix; the location of the varix; and certain endoscopic stigmata, including red wale signs, hematocystic spots, diffuse erythema,
bluish color, cherry red spots, or white-nipple spots. Patients with
tense ascites are also at increased risk for bleeding from varices.
Diagnosis In patients with cirrhosis who are being followed chronically, the development of portal hypertension is usually revealed by the
presence of thrombocytopenia; the appearance of an enlarged spleen;
or the development of ascites, encephalopathy, and/or esophageal
varices with or without bleeding. In previously undiagnosed patients,
any of these features should prompt further evaluation to determine
the presence of portal hypertension and liver disease. Varices should
be identified by endoscopy. Abdominal imaging, either by computed
tomography (CT) or MRI, can be helpful in demonstrating a nodular
liver and in finding changes of portal hypertension with intraabdominal collateral circulation. If necessary, interventional radiologic
procedures can be performed to determine wedged and free hepatic
vein pressures that will allow for the calculation of a wedged-to-free
gradient, which is equivalent to the portal pressure. The average normal wedged-to-free gradient is 5 mmHg, and patients with a gradient
>12 mmHg are at risk for variceal hemorrhage.

TREATMENT

Cirrhosis and Its Complications

Clinical Features The three primary complications of portal hypertension are gastroesophageal varices with hemorrhage, ascites, and

hypersplenism. Thus, patients may present with upper GI bleeding, 2063
which, on endoscopy, is found to be due to esophageal or gastric
varices; with the development of ascites along with peripheral edema;
or with an enlarged spleen with associated reduction in platelets and
white blood cells on routine laboratory testing.
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flow through the liver due to cirrhosis and regenerative nodules, and
(2) increased splanchnic blood flow secondary to vasodilation within
the splanchnic vascular bed. Portal hypertension is directly responsible
for the two major complications of cirrhosis: variceal hemorrhage and
ascites. Variceal hemorrhage is an immediate life-threatening problem
with a 20–30% mortality rate associated with each episode of bleeding.
The portal venous system normally drains blood from the stomach,
intestines, spleen, pancreas, and gallbladder, and the portal vein is
formed by the confluence of the superior mesenteric and splenic veins.
Deoxygenated blood from the small bowel drains into the superior mesenteric vein along with blood from the head of the pancreas, the ascending colon, and part of the transverse colon. Conversely, the splenic vein
drains the spleen and the pancreas and is joined by the inferior mesenteric vein, which brings blood from the transverse and descending colon
as well as from the superior two-thirds of the rectum. Thus, the portal
vein normally receives blood from almost the entire GI tract.
The causes of portal hypertension are usually subcategorized as
prehepatic, intrahepatic, and posthepatic (Table 365-3). Prehepatic
causes of portal hypertension are those affecting the portal venous system before it enters the liver; they include portal vein thrombosis and
splenic vein thrombosis. Posthepatic causes encompass those affecting
the hepatic veins and venous drainage to the heart; they include BCS,
venoocclusive disease, and chronic right-sided cardiac congestion.
Intrahepatic causes account for over 95% of cases of portal hypertension and are represented by the major forms of cirrhosis. Intrahepatic
causes of portal hypertension can be further subdivided into presinusoidal, sinusoidal, and postsinusoidal causes. Postsinusoidal causes
include venoocclusive disease, whereas presinusoidal causes include
congenital hepatic fibrosis and schistosomiasis. Sinusoidal causes are
related to cirrhosis from various causes.
Cirrhosis is the most common cause of portal hypertension in the
United States, and clinically significant portal hypertension is present
in >60% of patients with cirrhosis. Portal vein obstruction may be
idiopathic or can occur in association with cirrhosis or with infection,
pancreatitis, or abdominal trauma.
Coagulation disorders that can lead to the development of portal
vein thrombosis include polycythemia vera; essential thrombocytosis; deficiencies in protein C, protein S, antithrombin 3, and factor
V Leiden; and abnormalities in the gene-regulating prothrombin
production. Some patients may have a subclinical myeloproliferative
disorder.

Variceal Hemorrhage

Treatment for variceal hemorrhage as a complication of portal
hypertension is divided into two main categories: (1) primary prophylaxis and (2) prevention of rebleeding once there has been an
initial variceal hemorrhage. Primary prophylaxis requires routine
screening by endoscopy of all patients with cirrhosis. Once varices
that are at increased risk for bleeding are identified, primary prophylaxis can be achieved either through nonselective beta blockade
or by variceal band ligation. Numerous placebo-controlled clinical
trials of either propranolol or nadolol have been reported in the
literature. The most rigorous studies were those that only included
patients with significantly enlarged varices or with hepatic vein
pressure gradients >12 mmHg. Patients treated with beta blockers
have a lower risk of variceal hemorrhage than those treated with
placebo over 1 and 2 years of follow-up. There is also a decrease
in mortality related to variceal hemorrhage. Unfortunately, overall
survival was improved in only one study. Further studies have
demonstrated that the degree of reduction of portal pressure is a
significant feature to determine success of therapy. Therefore, it has
been suggested that repeat measurements of hepatic vein pressure
gradients may be used to guide pharmacologic therapy; however,
this may be cost-prohibitive. Several studies have evaluated variceal
band ligation and variceal sclerotherapy as methods for providing
primary prophylaxis.
Endoscopic variceal ligation (EVL) has achieved a level of success
and comfort with most gastroenterologists who see patients with
these complications of portal hypertension. Thus, in patients with
cirrhosis who are screened for portal hypertension and are found to
have large varices, it is recommended that they receive either beta
blockade or primary prophylaxis with EVL.
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