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Measurement of hepatic venous pressure gradient in liver cirrhosis:
Relationship with the status of cirrhosis, varices, and ascites in Korea
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Background/Aims: The relationships between the hepatic venous pressure gradient (HVPG) and the status
of cirrhosis, complications of portal hypertension and the severity of cirrhosis are not clear. The aim of this
study was to determine the relationships between HVPG and the complications or status of cirrhosis.
Methods: The HVPG, gastroesophageal varices, Child-Pugh score, Model for End-Stage Liver Disease
(MELD) score, presence of ascites, recent bleeding history and the status of cirrhosis were assessed in a
cohort of 172 patients (156 males, 16 females) with liver cirrhosis. Results: The HVPG was 156+5.1 (mean+
SD) mmHg (4-33 mmHg) and was significantly higher in patients in the decompensated stage than in those
in the compensated stage (16.6+4.3 vs. 10.8+6.1 mmlHg, respectively; P<0.01). HVPG was higher in bleeders
than in nonbleeders (169145 vs. 12.8+5.3 mmHg, respectively; P<0.01), and in patients with ascites than in
those without ascites (164+4.1 vs. 14.576.2 mmHg, respectively; <0.05). HVPG was significantly lower in
the presence of gastric varices than in their absence (14.0+t34 vs. 16.0+53 mmHg, respectively; P<0.05);
however, no significant correlation was detected between HVPG and the grade of esophageal varices (P>0.05).
HVPG was significantly higher in Child’s B cirrhosis (n=87, 15.6+4.7 mmHg) and Child's C cirrhosis (n=36,
184147 mmHg) than in Child's A cirrhosis (n=49, 13.7+5.1 mmHg; P<0.01). HVPG also was strongly
correlated with the MELD score (P<0.01). The time required to measure the HVPG was 11.2+6.4 min, and
only three cases of minor complication occurred during the procedure. Conclusions: HVPG was correlated
with the severity of liver cirrhosis, presence of ascites, and risk of variceal bleeding in patients with liver
cirrhosis. (Korean J Hepatol 2008;14:150-158)
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Figure 1. Measurement of the hepatic venous pressure gradient (HVPG).
taneously through the femoral vein, and the free hepatic venous pressure (A)
subtracting the free hepatic venous pressure from the wedged hepatic venous

recorded. The HVPG was determined by

pressure.
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Table 1. Patients characteristics (n=172)

Characteristics
Age, years (mean*SD) 499+9.1
Male, n 156(90.7%)
Child-Pugh grade, n
A 49 (285%)
B 87 (50.6%)
C 36 (20.9%)
Clinical stages of cirrhosis, n
Stage 1 3 (1.7%)
Stage 2 25 (14.5%)
Stage 3 24 (14.0%)
Stage 4 120 (69.8%)

MELD score (mean*+SD)
Number with 0~10
Number with 11~20

11.9+45 (6-27)
81 (47.1%)
76 (44.2%)

Number with 21~30 15 (87%)
HVPG, mmHg (mean*SD) 156+5.1 (4-33)
Number with <12 mmHg 48 (27.9%)

Number with >12 mmHg 124 (72.1%)

MELD, Model for End Stage Liver Disease; HVPG,
hepatic venous pressure gradient; SD, standard de-
viation.
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Figure 2. Mean HVPG as a function of clinical stage.
There were no significant differences between stage 1 and
2, or between stage 3 and 4 (P>0.05); however, HVPG
was higher in stage 3 and 4 than in stage 2 (P<0.01).
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Figure 3. Mean HVPG according to whether the stage was
compensated (stage 1 and 2) or decompensated (stage 3
and 4). The mean HVPG was significantly higher in the
decompensated stage (P<0.01).
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Figure 4. Mean HVPG according to the presence of vari-
ceal bleeding or ascites. The mean HVPG was higher in
bleeders than in nonbleeders (169145 vs. 128+53 mmHg,
P<0.01), and higher in patients with ascites than in those
without ascites (16.4+4.1 vs. 145%6.2 mmHg, P<0.05).
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Figure 5. Mean HVPG as a function of the grade of eso-
phageal varices and the presence of gastric varices. HVPG
was significantly lower in the presence of gastric varices
than in their absence (16054 vs. 14.0+34 mmHg, P<0.05),
and no significant correlation was found between HVPG
and the grade of esophageal varices (P>0.05).
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Figure 6. The correlation between HVPG and Child-Pugh score (A) and Model for End-Stage Liver Disease (MELD) score
(B). HVPG was significantly correlated with both the Child-Pugh score and the MELD score (Pearson correlation coe-

fficient: 0.293 and 0.326, respectively; P<0.01).

Table 2. Assessment of predictive factors for decompensated stage of liver cirrhosis

Parameter Odds ratio 95% confidence interval
Univariate analysis
High grade HVPG 104 4.14~25.64
MELD 1.06~1.40
Multivariate analysis
High grade HVPG 54 2.03~1852
MELD 0.9 0.77~1.14

MELD, Model for End Stage Liver Disease; HVPG, hepatic venous pressure gradient; High grade HVPG, HVPG
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