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● Describe the pathophysiology, including specific causes, of portal hypertension
● Explain how portal hypertension is diagnosed 
● Discuss the treatment of portal hypertension
● Review interventions that can be used when medical management has failed
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The evaluation of liver dysfunction:
When to suspect portal hypertension
This condition is a life-threatening disease process. Management largely focuses on treating
the complications and avoiding further injury to the liver.

Amy Singletary Moan, MCMS, PA-C

A
58-year-old man presented to the emergency
department in 1997 with an upper GI hemor-
rhage and was acutely treated for the bleeding.
He was found to have esophageal varices
caused by cirrhosis-related portal hypertension.

Within 3 months, the patient underwent a transjugular
intrahepatic portosystemic shunt (TIPS) placement; he was
also evaluated and placed on the list to receive a liver trans-
plant. Throughout the years, the shunt was revised seven
times because of occlusion; endoscopic banding was per-
formed to treat recurrent variceal hemorrhages on 18 occa-
sions; and the patient developed encephalopathy. Medical
management of his condition consisted of propranolol,
isosorbide, lactulose, fluid restriction, and dietary changes.
A portal vein thrombosis caused by TIPS occlusion re-
moved him from the liver transplant list. Despite this com-
plicated course, however, the patient was 69 years old at the
time this article was written and has survived for 11 years
with this condition. An understanding of portal hyperten-
sion, as well as knowing how to diagnose and adequately
manage its complications, can allow PAs to extend the sur-
vival of their affected patients.

PATHOPHYSIOLOGY
Portal hypertension is an increase in the portal vein pressure
that results in a higher portal vein-systemic venous pressure
gradient. Normal pressure gradients between the portal vein
and the inferior vena cava are 3 to 6 mm Hg. Portal hyper-
tension is defined as a pressure gradient higher than 10 mm
Hg.1 Certain hepatic conditions cause increased resistance to
portal blood flow, which elevates the portal vein pressure
(see Table 1, page 40). 
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FIGURE 1. Transjugular intrahepatic portosystemic shunt
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Prehepatic portal hypertension is caused by a portal vein
thrombus, a tumor-related obstruction applying extrinsic
compression on the portal vein, or congenital stenosis of the
portal vein. Notably, prehepatic portal hypertension is usual-
ly associated with normal liver function. 

Intrahepatic portal hypertension is caused by cirrhosis,
schistosomiasis, or congenital hepatic fibrosis. Liver function
test results for patients with cirrhosis-related portal hyperten-
sion generally indicate abnormal liver function.

Posthepatic conditions that can cause portal hypertension
include venous outflow obstruction or Budd-Chiari syndrome
and constrictive pericarditis. These conditions are initially
associated with normal liver function. 

Alcoholic cirrhosis and hepatitis-induced cirrhosis are the
two most common causes of portal hypertension in the
United States.2 In the cirrhotic liver, greater resistance to
blood flow through the hepatic sinusoids and increased
splanchnic blood flow elevate the portal pressure. Resistance
is caused by injury to or fibrosis in the liver cells. Splanchnic
arteriolar vasodilation caused by higher levels of glucagon
and nitric oxide, which reduce sensitivity to vasoconstrictors,
increases portal blood flow. This is why portal pressure re-
mains high, even when collateral blood vessels develop and
divert as much as 80% of the portal blood flow.3 Collateral
vessels partially decompress the portal system; however, it is
these varices that are at risk for bleeding. The risk increases
with the severity of liver disease.4

Schistosomiasis is the most common cause of portal hy-
pertension outside the United States. This parasitic infection
is contracted through skin contact with fresh water in which
certain types of snails are present. An immune response to
the presence of Schistosoma eggs in the liver results in a pro-
gressive buildup of fibrous tissue. The granulomatous reac-
tion compresses the hepatic venules, eventually causing por-
tal hypertension.5

Portal vein thrombosis is the most common cause of portal
hypertension in children.6 Although the exact incidence is
not known, The Office of Rare Diseases for the National
Institutes of Health lists portal hypertension as a rare disease;
prevalence is estimated to be fewer than 200,000 affected
persons in the United States.7
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DIAGNOSIS
Portal hypertension is generally not diagnosed until symp-
toms of progressive hepatic dysfunction or cirrhosis develop.
When portal hypertension is suspected, initial laboratory
tests need to focus on identifying the potential cause and the
stage of hepatic dysfunction. Tests include a hepatitis panel,
hepatic enzymes, lipid panel, tuberculosis test, prothrombin
time (PT)/international normalized ratio (INR), and albumin
level. An endoscopy is also performed to document the pres-
ence of esophageal or gastric varices. A Doppler ultrasound
of the liver is used to visualize liver morphology, verify the
presence of ascites, detect most masses or portal vein throm-
bi, and measure the diameters and blood flow velocities of
the portal vein and inferior vena cava. Invasive procedures,
such as transfemoral cannulation for a venous phase angio-
gram, can measure the portal vein pressure more accurately
but carry a slightly higher risk; however, transfemoral cannu-
lation can determine if the patient is a suitable candidate for
certain therapeutic procedures. A liver biopsy may be neces-
sary if there is no diagnosable cause of cirrhosis in a patient
with cirrhosis-related portal hypertension.

Two formulas commonly used to determine liver disease
severity based on laboratory test results and simple clinical
parameters are the model for end-stage liver disease (MELD)
score and the Child-Pugh classification.2,8 The MELD score
was developed to predict the prognosis of patients with end-
stage liver disease undergoing the TIPS procedure, but its use
has been expanded to include prioritizing patients for liver
transplant. The calculation gives a numeric score based on
serum bilirubin, creatinine, and INR levels9 (see Table 2, page
40). Generally, scores higher than 14 correspond to advanced
liver disease. The Child-Pugh classification was designed to
predict hepatic reserve and mortality associated with a cir-
rhotic liver based on serum bilirubin, albumin, PT, and the
presence of ascites and encephalopathy2 (see Table 3, page
41). Disease severity is determined to be class A, B, or C;
class C corresponds to the most severe liver disease. 

This classification system is felt to adequately establish the
degree of liver dysfunction; however, it has been criticized
because the extent of ascites or encephalopathy can be subjec-
tive.9 Both the MELD score and the Child-Pugh classification

KEY POINTS
■ Normal pressure gradients between the portal vein and the inferior vena cava are 3 to 6 mm Hg. Portal hypertension is defined as a pres-

sure gradient higher than 10 mm Hg. An increase in the resistance to portal blood flow caused by certain hepatic conditions elevates the 
portal vein pressure.

■ Alcoholic cirrhosis and hepatitis-induced cirrhosis are the two most common causes of portal hypertension in the United States. In the cirrhotic
liver, greater resistance to blood flow through the hepatic sinusoids and increased splanchnic blood flow elevate the portal pressure.

■ Portal hypertension is generally not diagnosed until symptoms of progressive hepatic dysfunction or cirrhosis develop. When portal hyperten-
sion is suspected, initial laboratory tests need to focus on identifying the potential cause and the stage of hepatic dysfunction. Tests include 
a hepatitis panel, hepatic enzymes, lipid panel, tuberculosis test, prothrombin time/international normalized ratio, and albumin.

■ Effective treatment of portal hypertension is based on identifying the underlying cause, treating the complications, and avoiding further 
injury to the liver.

■ The goal of surgical intervention is to decompress the portal system by diverting blood to the systemic circulation. Which procedure is 
appropriate for a specific patient depends on the patient’s status, portal vein patency, and the availability of resources.



are proven similar in their predictive power of short-term, 1-
year, and long-term survival.10 These scores are employed to
determine the most appropriate therapeutic options for a
given patient and whether the patient’s survival potential justi-
fies the allocation of resources.8

TREATMENT
Patients with portal hypertension are at risk for ascites, coag-
ulopathy, hypoproteinemia, jaundice, variceal bleeding, and
liver failure. Effective treatment is based on identifying the
underlying cause, treating the complications, and avoiding
further injury to the liver. 

Varices Initial medical treatment is aimed at preventing the
formation of esophageal or gastric varices and preventing 
the first bleeding episode. Observation may be sufficient for
patients with portal hypertension who have not had a variceal
bleeding episode. An acute upper GI hemorrhage is managed
with blood volume replacement, vasoactive drug therapy 
with somatostatin or octreotide, prophylactic antibiotics, and
immediate endoscopy for assessment and, possibly, definitive
management of the bleeding.11 Hepatic function following an
initial hemorrhage, as determined by Child-Pugh class or
MELD score, will factor into whether the patient will require
surgical intervention. Studies have shown that approximately
90% of patients with cirrhosis will develop esophageal varices,
and 30% of those patients will experience a bleeding episode.
Although gastric varices are less common, patients who de-
velop gastric varices bleed more profusely, have a higher risk
of rebleeding, and have a higher mortality rate.12 As long as
there are no contraindications, patients who have had variceal
bleeding should initially be started on a beta-blocker such as
propranolol. Nonselective beta-blockers may prevent variceal
progression as they lower portal pressure by reducing portal
blood flow.13 Patients may then be followed with repeat en-
doscopy based on the extent of varices. Repeat endoscopy
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should be done within 3 years if no varices are present, 2
years if the patient has grade I esophageal varices, and 1 year
if the patient has alcoholic cirrhosis regardless of whether
varices are present. Patients with varices larger than grade I
need to be treated and not monitored.14

Endoscopic band ligation is the first-choice treatment for
esophageal varices. This involves placing an elastic band on
the varix and aspirating it. Recommended therapy for acute
gastric varices includes endoscopically injecting tissue ad-
hesive into the variceal lumen to harden it and arrest the
bleed.11 Endoscopic sclerotherapy is another treatment op-
tion. Intravariceal or paravariceal injection of a sclerosing
agent is used to induce thrombosis of the vessel.13 In very
rare cases, balloon tamponade is employed to control active
hemorrhage from varices in an emergency setting. This 
procedure provides a temporary solution for patients not
amenable to or not responding to endoscopic treatment.

Ascites One of the most common complications is ascites,
which is associated with a significant decline in nutritional sta-
tus and poor quality of life. Half of patients with advanced 
cirrhosis who are under medical surveillance for at least 10
years will develop ascites. Of those patients, 50% will die with-
in 2 years unless they receive a liver transplant.15 Management
of ascites includes sodium restriction (2 g/d), fluid restriction,
and diuretics, including spironolactone and furosemide. If the
ascites persists, diuretic dosages are progressively increased to
a maximum of 400 mg/d of spironolactone and 160 mg/d of
furosemide, unless the patient cannot tolerate the side effects.15

The goal of the diuretics and sodium restriction is to decrease
the intravascular volume.16 For ascites refractory to pharmaco-
logic therapy, large-volume paracentesis may be necessary.
Refractory ascites develops in 10% of patients, and transplant
needs to be considered promptly.13

Encephalopathy Hepatic encephalopathy is a neuropsychi-
atric syndrome characterized by a change in neurologic func-
tion that is usually the result of declining hepatic function.
Management focuses on reducing the amount of ammonia
generated. Most patients are treated with lactulose to prevent
confusion. A change to neomycin tablets or dietary changes,
such as reducing the amount of animal protein consumed,
may be necessary. Refractory or recurring encephalopathy
generally indicates a very poor prognosis, and these patients
must be evaluated for a liver transplant.17

Hepatorenal syndrome This complication is characterized
by renal failure and reduced circulation in the setting of liver
failure. Hepatorenal syndrome is diagnosed by ruling out all
other causes of renal failure, as the kidneys themselves are
physiologically normal. Impaired systemic hemodynamics
and activation of the renin-angiotensin system results in

TABLE 1. Hepatic causes of portal hypertension

Budd-Chiari syndrome

Cirrhosis

Congenital hepatic fibrosis

Congenital stenosis of the portal vein

Constrictive pericarditis

Extrinsic compression of the portal vein caused by a tumor

Schistosomiasis

Thrombus in the portal vein

TABLE 2. MELD score equation

3.8�loge (bilirubin [mg/dL]) + 11.2�loge (INR) + 9.6�loge (creatinine [mg/dL]) + 6.4�(etiology: 0, if cholestatic or alcoholic; 1, otherwise)

Key: MELD, model for end-stage liver disease.
Data from Kamath PS et al.9



severe reductions in renal function. Treatment is a combina-
tion of vasoconstrictors and plasma volume expansion with
albumin.18

SURGICAL INTERVENTIONS 
Several surgical interventions are available for patients with
portal hypertension when medical management has failed.
The goal of these procedures is to decompress the portal sys-
tem by diverting blood to the systemic circulation.16 Which
procedure is appropriate for a specific patient depends on the
patient’s status, portal vein patency, and the availability of
resources. 

Transjugular intrahepatic portosystemic shunt The TIPS
procedure is performed in the radiology suite with the pa-
tient under local anesthesia or conscious sedation. A stent 
is placed into the liver via the jugular vein to create a con-
nection between a branch of the portal vein and the hepatic
vein (see Figure 1, page 38). TIPS may be utilized as a sal-
vage procedure for patients with acute bleeding that cannot
be controlled with medications or endoscopic therapy. The
other indication is as a temporary bridge to imminent trans-
plant. TIPS does not impair the patient’s ability to receive 
a transplant,19 and the procedure is proven effective for
esophageal and gastric variceal bleeding and prevention of
rebleeding.12,20 Some drawbacks are that shunting diverts
blood flow from the liver; therefore, it may worsen liver fail-
ure and increase the risk of encephalopathy. The procedure
is also plagued by dysfunction from stenosis and throm-
bosis.13 The rate of shunt occlusion after TIPS is reported
to be 10% to 60% at 1 year and 70% to 85% at 2 years.
Polytetrafluoroethylene-covered stents are expected to re-
duce the occlusion rate; however, patients who have under-
gone TIPS still require close follow-up and repeat interven-
tions to maintain stent patency.1,21

H-graft portacaval shunt (HGPCS) Surgical shunting with
an HGPCS is a major procedure that involves interposing a
graft between the portal vein and inferior vena cava at a 90º
angle.22 The graft is generally 8 to 10 mm in diameter and
helps maintain good perfusion of the liver.21 Severity of un-
derlying liver disease and availability of medical resources 
factor into whether a patient may receive a surgical shunt; the
portal vein also must be patent. Whereas some clinicians feel
the portacaval shunt has been made obsolete by the intro-
duction of TIPS, HGPCS clearly still has some appropriate
applications. Patients with less severe liver disease (Child-
Pugh class A or B or MELD score lower than 14) should
undergo HGPCS instead of TIPS, based on the availability
of a skilled surgeon.11,22 Patients are followed up with trans-
femoral cannulation of the shunt to confirm patency. A few
benefits of HGPCS is that the H-graft shunt is less likely 
to stenose or lose patency following surgery and recurrent
variceal hemorrhage is less likely to occur.23 TIPS is preferred
over HGPCS for patients who are not suitable candidates for
surgery or when an experienced surgeon is not available.

Distal splenorenal shunt (DSRS) An anastomosis created
between the distal end of the splenic vein and the left renal
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vein serves to decompress gastroesophageal varices without
diverting blood flow to the liver. The occurrence of post-
operative encephalopathy is thereby limited, which is espe-
cially helpful to patients with recurrent variceal bleeding
and good hepatic function.24 DSRS should not be used in
patients with intractable ascites because ascites may be
worsened if the lymphatics around the renal vein are divid-
ed.21 A DSRS may be used in patients who have portal
vein occlusion. DSRS also does not disturb the right upper
quadrant so the patient is in good condition for future
transplant.

Devascularization These procedures have lost favor be-
cause other options are available; however, they may be use-
ful for patients with portal vein thrombosis that precludes
application of TIPS or surgical shunts. The procedure typi-
cally involves splenectomy and dividing the mesentery of the
upper two-thirds of the lesser and greater curvatures of the
stomach and esophagus up to the diaphragm while preserv-
ing the left gastric vein. The esophagus is then transected
and anastomosed end-to-end to ligate esophageal varices;
however, the surgeon may prefer not to perform this part of
the procedure. Stringent patient selection has resulted in mor-
tality and rebleeding rates of less than 10%.21

Transplantation The best survival rates and most im-
proved quality of life for patients with portal hypertension
are achieved through transplantation. The portal vein is
decompressed, and the fundamental liver disease is eliminat-
ed. Transplantation is particularly beneficial for patients with
Child-Pugh class B or C cirrhosis if medical and endoscopic
efforts to prevent rebleeding have failed.11 When liver trans-
plantation is performed to treat bleeding, the survival rate is
79% at 1 year and 71% at 5 years.19 Transplantation is gener-
ally not available as an emergency procedure or as treatment
for acute hemorrhage.

SUMMARY 
Portal hypertension, as a result of cirrhosis or other cause 
of liver dysfunction, is a life-threatening disease process. 
The risk of bleeding varices is high. Treatment options have
much better outcomes when administered early on. The
role of the PA in treating portal hypertension centers on rec-
ognizing the complications and understanding the medical

TABLE 3. Child-Pugh classification system for liver dysfunction

Factors 1 Point 2 Points 3 Points

Albumin >3.5 g/dL 2.8-3.5 g/dL <2.8 g/dL

Ascites None Controlled Refractory

Bilirubin <2 mg/dL 2-3 mg/dL >3 mg/dL

Encephalopathy None Controlled Advanced

Prothrombin time 1-3 sec 4-6 sec >6 sec

Score: Class A, 5-6 points; class B, 7-9 points; class C, 10-15 points

Data from Rosemurgy A and Zervos E,2 Krige JE and Beckingham IJ,6 and Durand F
and Valla D.8



management of those problems. Familiarity with the avail-
able treatment options can facilitate initiation of the most
appropriate therapy for each patient. The best plan of action
is to stabilize the patient and refer him or her to a tertiary
center with clinicians who have experience in managing this
uncommon problem. JAAPA
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DRUGS MENTIONED
Furosemide (Lasix) Octreotide (Sandostatin)
Isosorbide Propranolol (Inderal, Inderide, Innopran XL)
Lactulose Somatostatin 
Neomycin tablets Spironolactone (Aldactone)

REFERENCES
1. Neitsch HH. Management of portal hypertension. J Clin Gastroenterol. 2005;39(3):232-236.
2. Rosemurgy A, Zervos E. Management of variceal hemorrhage. Curr Probl Surg. 2003;40(6):253-344.
3. Laleman W, Landegham L, Wilmer A, et al. Portal hypertension: from pathophysiology to clinical

practice. Liver Int. 2005;25(6):1079-1090.
4. Stanley AJ, Hayes PC. Portal hypertension and variceal haemorrhage. Lancet. 1997;350(9086):

1235-1239.
5. Dhawan VK, Nissen MD, Walker JC. Schistosomiasis. emedicine Web site. http://emedicine.com/

ped/topic2055.htm. Updated May 15, 2008. Accessed March 10, 2009.
6. Krige JE, Beckingham IJ. ABC of diseases of liver, pancreas, and biliary system. Portal hyper-

tension-1: varices. BMJ. 2001;322(7282):348-351.
7. Rare diseases and related terms. NIH Web site. http://rarediseases.info.nih.gov/. Accessed

March 10, 2009.
8. Durand F, Valla D. Assessment of the prognosis of cirrhosis: Child-Pugh versus MELD. J Hepatol.

2005;42(suppl 1):S100-S107.

CME Portal hypertension

9. Kamath PS, Wiesner RH, Malinchoc M, et al. A model to predict survival in patients with end-
stage liver disease. Hepatology. 2001;33(2):464-470.

10. Schepke M, Roth F, Fimmers R, et al. Comparison of MELD, Child-Pugh, and Emory model for the
prediction of survival in patients undergoing transjugular intrahepatic portosystemic shunting.
Am J Gastroenterol. 2003;98(5):1167-1174.

11. de Franchis R. Evolving consensus in portal hypertension. Report of the Braveno IV consensus
workshop on methodology of diagnosis and therapy in portal hypertension. J Hepatol. 2005;
43(1):167-176.

12. Samonakis DN, Triantos CK, Thalheimer U, et al. Management of portal hypertension. Postgrad
Med J. 2004;80(949):634-641.

13. Dib N, Oberti F, Cales P. Current management of the complications of portal hypertension:
variceal bleeding and ascites. CMAJ. 2006;174(10):1433-1444.

14. Lebrec D, Vinel JP, Dupas JL. Complications of portal hypertension in adults: a French consen-
sus. Eur J Gastroenterol Hepatol. 2005;17(4):403-410.

15. Cortez-Pinto H. Complication of cirrhosis: clinical perspectives and implications. Medscape
Today Web site. http://www.medscape.com/viewarticle/504654. Accessed March 10, 2009.

16. Volwiler W, Willson RA, Larson AM, Ostrow JD. The Gut Course. 39th ed. HUBIO 551. University of
Washington Medicine Web site. Updated October 25, 2007. http://www.uwgi.org/gut/liver_17.asp.
Accessed March 10, 2009.

17. Shah VH, Kamath P. Management of portal hypertension. Postgrad Med. 2006;119(3):14-18.
18. Garcia-Tsao G. Portal hypertension. Curr Opin Gastroenterol. 2005;21(3):313-322.
19. Trevillyan J, Carroll PJ. Management of portal hypertension and esophageal varices in alcoholic

cirrhosis. Am Fam Physician. 1997;55(5):1851-1858, 1861-1862.
20. Tripathi D, Therapondos G, Jackson E, et al. The role of transjugular intrahepatic portosystemic

stent shunt (TIPSS) in the management of bleeding gastric varices: clinical and haemodynamic
correlations. Gut. 2002;51(2):270-274.

21. de Caestecker J, Straus J. Upper gastrointestinal bleeding: surgical perspective. eMedicine Web
site. http://emedicine.medscape.com/article/196561-overview. Updated: April 11, 2006. Accessed
March 10, 2009.

22. Rosemurgy AS, Osborne D, Zervos EE. Portal hypertension: the role of shunting procedures. Adv
Surg. 2005;39:315-329.

23. Rosemurgy AS, Bloomston M, Clark WC, et al. H-graft portacaval shunts versus TIPS: ten-year
follow-up of a randomized trial with comparison to predicted survivals. Ann Surg. 2005;241(2):
238-246.

24. Henderson JM, Yang Y. Is there still a role for surgery in bleeding portal hypertension? Nat Clin
Pract Gastroenterol Hepatol. 2005;2(6):246-247.


