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Background and Aim
Hepatic vena cava Budd–Chiari syndrome (HVC-BCS) is a rare, heterogeneous disease cau
sed by an obstruction of the inferior vena cava (IVC) above the hepatic vein opening, with o
r without hepatic vein involvement, which can lead to portal vein and IVC hypertension syn
drome. 
HVC-BCS is characterized by a long-term latent chronic course. The liver remains in a state 
of congestion and hypoxia for a long period of time, which can lead to liver fibrosis and cirr
hosis. Compared with classic BCS characterized by acute hepatic vein thrombosis, HVC-B
CS is more likely to be complicated by hepatocellular carcinoma (HCC), which significantl
y reduces the quality of life and shortens the survival time of patients. However, there are fe
w reports on the prognostic factors of HCC in patients with HVC-BCS.
This study aims to explore the prognostic factors of patients with HCC with HVC-BCS and 
to establish a simple prognostic scoring system to help clinicians evaluate the prognosis of s
uch patients.



Methods
The clinical and follow-up data of 64 HVC-BCS patients with HCC who received invasive t
reatment at the First Affiliated Hospital of Zhengzhou University between January 2015 and 
December 2019 were retrospectively analyzed. Kaplan-Meier curves and log-rank tests wer
e used to analyze the survival curve of patients and the difference in prognoses between the 
groups. Univariate and multivariate Cox regression analyses were performed to analyze the 
influence of biochemical, tumor, and etiological characteristics on the total survival time of 
patients, and a new prognostic scoring system was developed according to the regression co
efficients of the independent predictors in the statistical model. The prediction efficiency wa
s evaluated using the time-dependent receiver operating characteristics curve.



Results
The analyses of the 64 patients, showed that serum albumin level < 34 g/L, maximum tumor 
diameter (MTD) > 7 cm, and IVC stenosis (IVC stenosis was defined as a reduction of > 50
% in the lumen diameter) were independent predictors of survival. Ultimately, 2 points were 
given for maximum tumor diameter > 7 cm, 1 point was given for serum albumin level < 34 
g/L and inferior vena cava stenosis. The new prognostic scoring system was defined as the s
um of three scores, and patients were classified as grades A, B, C and D with sum scores of 
0, 1, 2, or > 2 points, respectively. Significant differences in survival were found among diff
erent groups. The time-ROC curve showed that the new prognostic scoring system had good 
prediction efficiency at different follow-up time points, the corresponding area under the cur
ve values were all > 0.7 and higher than commonly used tumor staging.



Fig. 1. A: Kaplan-Meier curves depict survival according to the different tumor diameters, 
and there was no difference in survival outcomes when the MTD ≤ 7 cm; B-D: Kaplan-M
eier curves depict survival according to the MTD (B), ALB (C) and IVC stenosis (D). M
TD: maximum tumor diameter; ALB: albumin; IVC: inferior vena cava.

Fig. 2. Kaplan–Meier survival curves according to n
ew prognostic scoring system. The new prognostic s
coring system showed statistical evidence for a redu
ction in OS when moving from A to D (Log-rank P 
< 0.05).

Fig. 3. Time-ROC curve analysis to compare the abilit
y of TNM, Okuda, CLIP, BCLC, CTP, MELD and ne
w prognostic scoring system in predicting the survival.



Conclusions
This study successfully developed a prognostic scoring system for HVC-BCS patients with 
HCC, which is helpful for clinical evaluation of patient prognosis.


