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Abstract

An elevated hepatic venous pressure gradient (HVPG) has 
been associated with risk of variceal bleeding, and outcome 
and survival after variceal bleeding. In this pilot study, we 
measured HVPG in 40 patients with liver cirrhosis and stud-
ied its relationship with etiology of liver disease, esophageal 
variceal size, history of variceal bleeding or ascites, biochemi-
cal liver tests and Child-Pugh class. There was no procedure-
related complication. The mean (SD) HVPG was similar in 
patients who had history of variceal bleeding as compared to 
those who did not (15.4 [2.8] mmHg vs. 13.9 [2.7] mmHg, 
p=0.1); HVPG had no significant association with etiology of 
cirrhosis (p=0.4). HVPG levels were significantly higher in pa-
tients with larger esophageal varices (grade III/IV vs. I/II: 15.2 
[2.7] mmHg vs.13.1 [2.8] mmHg, p=0.04), poorer Child-
Pugh class (B or C versus A), and presence of ascites (p=0.04). 
Thus, HVPG correlated with variceal size, Child-Pugh class, 
and presence of ascites, but not with variceal bleeding status. 
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Introduction

Hepatic venous pressure gradient (HVPG), calculated as 
the difference between wedged hepatic venous pressure 
(WHVP) and free hepatic venous pressure (FHVP) pro-
vides an accurate estimate of portal venous pressure (PVP) 
in most patients with liver cirrhosis. Compared to the PVP, 
its measurement is easy, safe, less invasive and more re-
producible. Though HVPG measurement has been shown 
to be associated with the risk of variceal bleeding, clinical 
outcome, survival and degree of liver failure, other studies 
have failed to show this association; the prognostic value 
of its measurement is unclear.1–6 In this study, we assessed 
the relationship of HVPG in patients with cirrhosis of liver 
with etiology of disease, size of esophageal varices, risk of 
variceal bleeding, ascites, serum bilirubin and albumin, and 
degree of liver failure. 

Methods

Between March 2006 and December 2007, 40 consecutive pa-
tients (mean [SD] age 43 [11.8] years, range 18–65 years; 24 
men) with cirrhosis of liver with portal hypertension (hepati-
tis B or C 15, cryptogenic 25) were studied. The diagnosis of 
liver cirrhosis was based either on histology or on unequivo-
cal clinical, biochemical and ultrasound fi ndings. The study 
protocol was approved by an Ethics Committee and study 
participants gave written consent. Exclusion criteria included 
cardiac, renal, or cerebrovascular disease, pregnancy, superim-
posed current acute viral or drug-induced liver injury, bleed-
ing diathesis, use of vasoactive drugs in previous two weeks, 
or recent clinical instability, spontaneous bacterial peritonitis, 
encephalopathy or active bleeding. Esophageal varices were 
assessed one week before HVPG measurement and classifi ed 
based on their diameter: grade I – 3 mm or less, grade II – 4–6 
mm, grade III – 7–10 mm, and grade IV – 11 mm or more.7 
Fifteen patients had prior history of variceal bleeding. 

Hepatic vein catheterization was done after an overnight 
fast and under conscious sedation in the supine position. 
A 7F Swan-Ganz catheter (Arrow International, Reading, 
PA, USA) was inserted in the right femoral vein under lo-
cal anesthesia using the Seldinger technique, and advanced 
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into the right hepatic vein under fl uoroscopic guidance. 
FHVP was recorded on monitor (AXIOM-ARTIS Cine An-
giographic System; Siemens) approximately 3–4 cm away 
from the inferior vena cava. WHVP was then measured af-
ter infl ating the balloon on the catheter taking care that the 
catheter’s position did not change. The wedged position was 
subsequently confi rmed by the absence of refl ux after injec-
tion of 1–2 ml. of contrast through the catheter. Two readings 
were taken and their mean was used. During the procedure, 
heart rate, blood pressure, pulse oximetry and ECG were 
continuously monitored. Antiseptic dressing was applied, 
and patient shifted back to ward. 

Numerical data were expressed as mean [SD] and com-
pared using Student’s t test or Mann-Whitney U-test, as ap-
propriate. Categorical data were compared using Chi-square 
test or Fisher’s exact test. Two-tailed p values of <0.05 were 
considered signifi cant. 

Results

Table 1 shows the laboratory fi ndings in the study patients. 
No patient developed any procedure-related complication. 

All patients had moderate to severe portal hypertension. 
Their mean HVPG was 15.1 (2.8) mmHg (range 10–23). 
FHVP and WHVP were 6.8 (3.1) (range 2–11) and 21.9 
(4.2) (range 14–28) mmHg, respectively. Table 2 shows data
on relationship of HVPG with various clinical and labora-
tory fi ndings. HVPG had no signifi cant association with eti-
ology of cirrhosis, or history of variceal bleeding. However, 
HVPG was higher among patients with Child-Pugh classes B 
and C compared to class A, and those with ascites or larger 
varices. 

Discussion

We studied HVPG in 40 patients with liver cirrhosis either 
cryptogenic or due to hepatitis B or C. We did not study 
patients with alcoholic cirrhosis, since this condition is rare 
in our population. All our patients had signifi cant portal 
hypertension, as indicated by HVPG exceeding 10 mmHg; 
this fi nding is in agreement with that of others.8

We found no signifi cant association of HVPG level with 
the history of bleeding. Previous studies on the relationship 
of HVPG with risk of bleeding have shown confl icting re-
sults.4,9 Carlo et al. showed that HVPG was an important 
predictor of bleeding,2 with a mean value of 21.7 mmHg in 
those who bled during follow-up and 19.8 mmHg in those 
who did not. Others, however, have failed to fi nd a relation-
ship between HVPG and risk of bleeding.9,10

We found a relationship of higher variceal size with 
higher HVPG; some others9,10 have found a similar asso-
ciation but others have not.3,11 We also found HVPG to be 
higher in patients with ascites than in those without. Others 
have reported a similar association.6

Our results indicate that HVPG increased with in-
creasing Child-Pugh class from A to C. Equardo et al.1

Table 1 Laboratory test fi ndings in study patients

Laboratory parameter Mean (SD) 

Hemoglobin (g/dL) 10.7 (1.5)

Platelet (thousand/L) 89 (40)

Serum albumin (g/dL) 3 (0.6)

Serum bilirubin (mg/dL) 2.1 (1.1)

Creatinine (mg/dL) 1.3 (0.2)

Prothrombin index (%) 80.8 (16.3)

Alanine transaminase (IU/L) 68 (25)

Table 2 Relationship of HVPG with etiology of liver disease, bleeding status, variceal score, ascites, serum albumin and bilirubin 
and degree of liver dysfunction

Parameter Value Number of cases HVPG (mmHg) p value

Etiology Post-viral
Cryptogenic

15
25

14.6 (2.0)
15.3 (3.1) 0.43

History of bleeding Yes
No

15
25

15.4 (2.8)
13.9 (2.7) 0.10

Ascites Present
Absent

20
20

15.7 (2.4)
13.9 (3.1) 0.04

Variceal grade I-II
III-IV

13
18

13.1 (2.8)
15.2 (2.7) 0.04

Serum albumin <3.5 g/dL
≥3.5 g/dL

25
15

15.2 (2.7)
14.8 (3.1) 0.7

Serum bilirubin <2 mg/dL
≥2 mg/dL

16
24

14.3 (1.2)
15.1 (3.4) 0.4

Child-Pugh class   A
B
C

15
14
11

14.6 (3.0)
16.9 (2.6)
17.2 (3.2)

0.04
0.02

Data are as mean (SD)
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found that patients with HVPG >20 mmHg had a higher 
Child-Pugh score than those with a lower HVPG. Similarly, 
Patch et al. found a positive relationship between the HVPG 
level and Child-Pugh score.

In conclusion, HVPG can be safely measured in patients 
with cirrhosis of the liver, and its levels are higher among 
patients with ascites, larger esophageal varices and poorer 
Child-Pugh class.
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ISG Travel fellowships for Gastro 2009, London
The Indian Society of Gastroenterology is pleased to offer around seven International Travel Fellowships to attend 
Gastro, 2009 at London to be held between 21–25 November 2009 to young Gastroenterologists ( <37 years, members 
of ISG, submitted an abstract to WCOG, has demonstrable consistent commitment to Gastroenterology based on the 
candidate’s CV). Selection will be done by a panel of judges. Preference will be given to those who have not obtained 
a travel fellowship from ISG in the last two years. 

Aspiring candidates should send copies of their submitted abstracts, CV, and photocopy of their passports to the secre-
tariat by September 30, 2009. Selection results will be announced by early November. A total support amount of Rs 70, 
000–90,000 will be provided to those selected, on their return and on provision of the following: evidence of attendance, 
receipt of registration fees, original air-ticket jackets with boarding card and report of their learning experience.

Please note that the last date for submitting abstracts for Gastro, 2009 is 8th June. Please hurry and try to make 
it for Gastro, 2009. Please also visit the offi cial website of at http://www.gastro2009.org/ to get details about other 
travel bursaries, fellowships, early bird registration and registration for trainees. For further details, please visit the 
ISG website http:/isg.org.in. Please submit the application before the last date to:
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MLN Medical College, Allahabad - 211 001, India
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