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Abstract
AIM: To investigate the risk factors for 6-wk rebleed-
ing and mortality in acute variceal hemorrhage (AVH) 
patients treated by percutaneous transhepatic variceal 
embolization (PTVE).

METHODS: A retrospective cohort study of AVH pa-
tients who had undergone PTVE treatment was con-
ducted between January 2010 and December 2012. 
Demographic information, medical histories, physical 
examination findings, and laboratory test results were 
collected. The PTVE procedure was performed as a 
rescue therapy for patients who failed endoscopic and 
pharmacologic treatment. Survival analysis was esti-
mated using the Kaplan-Meier method and compared 
using the log-rank test. The multivariate analysis was 
performed using the Cox regression test to identify in-
dependent risk factors for rebleeding and mortality.

RESULTS: One hundred and one patients were includ-

ed; 71 were males and the average age was 51 years. 
Twenty-one patients rebled within 6 wk. Patients with 
high-risk stigmata, PTVE with trunk obliteration, and 
a hepatic vein pressure gradient (HVPG) ≥ 20 mmHg 
were at increased risk for rebleeding (OR = 5.279, 
95%CI: 2.782-38.454, P  = 0.003; OR = 4.309, 95%CI: 
= 2.144-11.793, P  < 0.001; and OR = 1.534, 95%CI: 
1.062-2.216, P  = 0.022, respectively). Thirteen patients 
died within 6 wk. A model for end-stage liver disease 
(MELD) score ≥ 18 and an HVPG ≥ 20 mmHg were 
associated with 6-wk mortality (OR = 2.162, 95%CI: 
1.145-4.084, P  = 0.017 and OR = 1.423, 95%CI: 
1.222-1.657, P  < 0.001, respectively).

CONCLUSION: MELD score and HVPG in combination 
allow for early identification of patients with AVH who 
are at substantially increased risk of death over the 
short term.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Acute variceal hemorrhage (AVH) is a medical 
emergency with a 20% mortality rate at 6 wk. Percu-
taneous transhepatic variceal embolization (PTVE) is a 
rescue therapy for endoscopic variceal ligation failure. 
Here we present a retrospective study to determine the 
risk factors for 6-wk rebleeding and mortality in AVH 
patients who have undergone PTVE. Patients with a 
model for end-stage liver disease score ≥ 18 and an 
HVPG ≥ 20 mmHg are at increased risk of death within 
6 wk of an acute variceal bleeding episode. A transjug-
ular intrahepatic portosystemic shunt or liver transplan-
tation should be considered for this high-risk group.
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INTRODUCTION
Gastroesophageal varices are present at diagnosis in 
nearly one-half  of  patients with cirrhosis. Variceal hem-
orrhage carries high rebleeding and mortality rates. In 
patients with esophageal varices (EV), the combination 
of  endoscopic variceal ligation (EVL) and pharmacologic 
treatment is recommended as the standard of  care for 
prevention of  rebleeding[1]. Mortality with each episode 
of  acute variceal hemorrhage (AVH) has decreased to the 
current level of  approximately 20%[2]. A previous report 
showed that early rebleeding rate ranges from 30% to 
40% within the first 6 wk, and is significantly associated 
with the risk of  death within 6 wk[3]. Thus, research as-
sessing the value of  various risk factors in patients with 
AVH is important in an effort to identify the group of  
patients at high risk for rebleeding and mortality. A tran-
sjugular intrahepatic portosystemic shunt (TIPS) or liver 
transplantation should be considered for this high-risk 
group.

Percutaneous transhepatic variceal embolization (PTVE) 
was introduced in 1974 by Lunderquist et al[4] for the 
management of  portal hypertension and EV. PTVE is 
a safe, easy to perform, and effective treatment for the 
control of  AVH[5]. In the modified PTVE procedure, 
we used 2-octyl cyanoacrylate as an embolic material to 
obliterate the EV and peri-esophageal collaterals and 
feeding vessels[6]. Using multi-detector row computed 
tomography, a study showed that 2-octyl cyanoacrylate 
permanently retained in the para- and peri-varices in the 
vessels without a time-dependent decrease[7]. It is impor-
tant to continue the obliteration of  the feeding vessels 
and prevent the relapse of  esophageal-gastric varices. The 
modified PTVE technique has been confirmed as an ef-
fective and safe method for the management of  recurrent 
gastroesophageal varices and rebleeding compared with 
endoscopy therapy[8,9]. The combination of  PTVE and 
EVL is more effective than EVL alone in the prevention 
and treatment of  recurrent EV and rebleeding[10]. Thus, 
PTVE may be used as a rescue therapy for patients who 
fail endoscopic and pharmacologic treatment.

Some studies have identified the predictors of  early 
rebleeding and mortality after initial EV bleeding in cir-
rhotic patients with endoscopic treatment[11-16]; however, 
no study has addressed the association between the pre-
dictors of  outcome and mortality in cirrhotic patients 
with EV bleeding treated by PTVE. Studies assessing the 
value of  various risk factors in patients with AVH are im-
portant as risk factors may offer a useful means of  selec-
tion for entry into liver transplantation or they may iden-
tify a group of  patients with a very high mortality. The 
early use of  TIPS in patients with cirrhosis and at high 
risk for variceal bleeding was associated with marked and 
significant reductions in treatment failure and mortality[13]. 

The aim of  this study was to identify the risk factors for 
rebleeding and mortality in cirrhotic patients admitted to 
a hospital with a first variceal bleed and treated by PTVE 
as a rescue therapy after failed endoscopic variceal liga-
tion within 6 wk.

MATERIALS AND METHODS
Patients
Consecutive patients with liver cirrhosis and AVH admit-
ted to our hospital, a tertiary center, were retrospectively 
analyzed between January 2010 and December 2012. The 
inclusion criteria were as follows: (1) cirrhosis confirmed 
by full clinical history, physical examination, laboratory 
testing, and imaging examinations; (2) patients admitted 
to hospital within 24 h after the symptom onset, with 
AVH diagnosed by upper gastrointestinal endoscopy 
when varices were bleeding actively or showed stigmata 
of  recent bleeding and/or if  fresh blood was observed 
in the stomach and varices were the only potential source 
of  bleeding; and (3) PTVE was performed as a rescue 
therapy in patients who had uncontrolled severe bleed-
ing or recurrent bleeding from EV during and after band 
ligation.

The exclusion criteria were as follows: (1) concomi-
tant hepatic cell cancer (HCC) or other cancers; (2) severe 
hypertension, coronary heart disease, cardiopulmonary 
insufficiency, or chronic renal insufficiency; (3) previous 
TIPS placement or endoscopic treatment of  varices by 
sclerotherapy or band ligation; and (4) insufficient data 
on survival or incomplete medical records.

Therapeutic interventions for variceal bleeding
When admitted to our hospital, all patients were managed 
by fluid resuscitation and an infusion of  vasoactive drugs 
(octreotide or somatostatin), and the infusion was contin-
ued for a total of  3-5 d. Prophylactic oral norfloxacin (400 
mg, twice a day) or intravenous ciprofloxacin (1 g, once 
a day) was administered for 7 d. Sengstaken-Blakemore 
balloon tamponade was used if  necessary. Patients with 
hemodynamic instability or a significant drop in the he-
moglobin level (< 8 g/dL) were given packed red blood 
cell (PRBC) transfusions to a hemoglobin of  8 g/dL. 
Upper gastrointestinal endoscopy to identify the source 
of  bleeding was performed on all patients within 24 h 
of  presentation; endoscopic variceal band ligation was 
performed if  the source of  gastrointestinal bleeding was 
believed to be from EV. If  band ligation was not feasible 
because blood obscured the visual field, or if  band liga-
tion failed to control bleeding, the PTVE procedure was 
performed under radiologic guidance, as described previ-
ously[6]. The wedged hepatic venous pressure (WHVP) 
and the free hepatic venous pressure (FHVP) were 
measured before PTVE, and the hepatic venous pres-
sure gradient (HVPG) was calculated (HVPG = WHVP 
- FHVP). Propranolol with or without isosorbide mono-
nitrate was used for prevention of  recurrent bleeding if  
patients had no contraindications.
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Variable definitions and data collection
Patient outcome was obtained from hospital records and 
telephone contacts. We included only the first episode for 
each patient. The primary end point of  the study was the 
first episode of  recurrent variceal bleeding 6 wk after the 
procedure. The secondary end point was death due to 
primary liver disease in 6 wk. Rebleeding was defined ac-
cording to the Baveno criteria as recurrence of  bleeding 
evidenced by new melena or hematemesis, requirement 
for > 2 units of  PRBCs in a 24 h time period, and hemo-
dynamic instability[17]. Time zero was defined as the day 
of  the PTVE procedure.

Demographic information, medical history, physical 
examination with vital signs, documentation of  etiol-
ogy of  liver disease and presenting clinical symptoms, 
ascites, encephalopathy, and Child-Turcotte-Pugh (CTP) 
classification were collected. The number of  blood units 
transfused within 72 h of  admission was recorded. The 
grade of  ascites was based on the definitions of  the In-
ternational Ascites Club[18].

Blood for laboratory testings, including complete 
blood count, prothrombin time, serum creatinine, total 
bilirubin, serum albumin, serum sodium, aspartate ami-
notransferase, and alanine aminotransferase levels was 
also drawn on the first day of  variceal bleeding.

Findings at endoscopy were documented, including 
sites of  varices, stage of  EV, presence of  active bleeding, 
and stigmata of  high-risk varices. The stage of  variceal 
size was based on the general rules established by the Jap-
anese Research Society for Portal Hypertension[19]. High-
risk varices were defined as the presence of  an adherent 
clot or white nipple or red signs on varices (cherry red 
spot, red wale sign, or hematocystic spots).

The filling range of  cyanoacrylate in EVs and the 
feeding vessels by PTVE was based on the following 
definitions: (1) complete obliteration, with at least 3 cm 
of  the lower EVs and peri- and para-EVs, as well as the 
adventitial plexus of  the gastric cardia and fundus filled 
with cyanoacrylate; (2) partial obliteration, with the varices 
surrounding the gastric cardia, fundus, and the feeding 
vessels being obliterated with cyanoacrylate, but without 
reaching the lower EVs; and (3) trunk obliteration, with 
the main branch of  the left gastric vein being filled with 
cyanoacrylate, but without reaching the varices surround-
ing the gastric cardia or fundus[7].

MELD scores were calculated according to the fol-
lowing formula: MELD score = 0.957 × ln (creatinine 
mg/dL) + 0.378 × ln (bilirubin mg/dL) + 1.120 × ln 
(INR) + 6.43.

Statistical analysis
Continuous data are expressed as mean ± SD, unless 
specified otherwise. Descriptive statistics (number and 
percentages) were used to describe discrete data. Survival 
analysis was estimated using the Kaplan-Meier method 
and compared using the log-rank test. The multivariate 
analysis was performed using the Cox regression test to 
identify independent risk factors for rebleeding and mor-
tality. The Statistical Package for Social Sciences (version 

17.0; SPSS, Inc., Chicago, IL, United States) was used, 
and P < 0.05 was regarded as significant.

RESULTS
Between January 2010 and December 2012, 137 cirrhotic 
patients with AVH underwent PTVE as rescue treatment; 
36 patients were excluded from the analysis because of  
HCC (n = 5), technical failures (n = 4), previous place-
ment of  TIPS or endoscopic treatment (n = 23), and in-
complete medical records (n = 4). Therefore, the number 
of  patients who met the inclusion criteria and were ana-
lyzed in the current study was 101. The gastric coronary 
vein was the main blood vessel for EV in 89 patients. 
Forty-six patients had varying degrees of  contribution 
from the short gastric and posterior gastric veins. All of  
the feeding vessels were obliterated with cyanoacrylate. 
Sengstaken-Blakemore balloon tamponade was used in 
five patients. Propranolol with or without isosorbide 
mononitrate was used in 94 patients; the other seven pa-
tients did not use propranolol or isosorbide mononitrate 
because of  contraindications (glaucoma, n = 2; sinus 
bradycardia < 50 bpm, n = 2; arterial hypotension with 
systolic pressure < 85 mmHg, n = 2; and asthma, n = 1). 
The clinical characteristics of  the patients are shown in 
Table 1.

Risk factors for rebleeding within 6 wk following PTVE 
treatment
Twenty-one (20.8%) patients rebled within 6 wk of  the 
PTVE procedure. Recurrent bleeding occurred in a range 
of  3-32 d following PTVE. Among 21 patients with re-
bleeding, 5 had bleeding from EVL-induced ulcers, 12 
from EV, 3 from gastric varices, and 1 from an unknown 
site. High-risk stigmata of  variceal bleeding, PTVE with 
trunk obliteration, and an HVPG ≥ 20 mmHg were in-
dependent risk factors for rebleeding as revealed by the 
Kaplan-Meier method. Figure 1 shows survival curves 
according to independent predictor variables. In multi-
variable analyses using Cox regression, high-risk stigmata 
of  variceal bleeding, the obliteration range of  PTVE, 
and an HVPG ≥ 20 mmHg were significantly associated 
with the risk of  rebleeding; high-risk stigmata of  variceal 
bleeding was the variable with the highest odds ratio (OR 
= 5.279; 95%CI: 2.782-38.454; Table 2). 

Risk factors for 6-wk mortality after PTVE 
Thirteen (12.9%) patients died within the 6-wk follow-up 
period. Among these patients, six died of  uncontrolled 
EV bleeding, five of  hepatic failure, one of  hepatore-
nal syndrome, and one of  hepatic encephalopathy. Cox 
regression analysis revealed that the MELD score and 
HVPG were significantly associated with 6-wk mortality 
after PTVE (Table 3). Figure 2 shows the survival curves 
according to independent predictor variables. Stratifica-
tion of  patients according to MELD score (MELD ≥ 
18 or MELD < 18) revealed a significant increase in 
6-wk mortality after PTVE between patients with MELD 
scores ≥ 18 or < 18 (P = 0.008; Figure 2A). The HVPG 
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was also significantly associated with 6-wk mortality after 
PTVE (P < 0.001; Figure 2B). Interestingly, CTP class (A 
vs B/C) was not predictive of  mortality.

Adverse effects
Adverse effects were observed in 21 (20.8%) patients fol-
lowing PTVE. Transient upper abdominal pain (n = 16), 
fever (n = 14), and bleeding at the liver puncture site (n = 3) 
developed in patients following PTVE. All of  the adverse 
effects were minor and alleviated by pharmacologic therapy.

DISCUSSION
Specific risk factors that predict early rebleeding and mor-
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Table 1  Clinical and biological characteristics of the study 
population  n  (%)

Characteristic n  = 101

Gender (male/female) 71 (70.3%)/30 (29.7%)
Age (yr) 51 ± 12
Etiology of liver disease n (%)
   Viral (HBV and/or HCV)
   Alcohol
   Others

76 (75.2)
19 (18.8)
6 (5.9)

Clinical presentation of bleeding n (%)
   Melena
   Hematemesis
   Both melena and hematemesis

22 (21.8)
32 (31.7)
47 (46.5)

Systolic blood pressure at presentation (mmHg) 114 ± 21
Bleeding source n (%)
Esophageal varices
Gastric varices 

85 (84.2)
16 (15.8)

High risk stigmata of variceal bleeding (yes/no) 89 (88.1)/12 (11.9)
Active variceal bleeding at endoscopy (yes/no) 27 (26.7)/74 (73.3)
Hemoglobin (g/dL)   9.9 ± 2.4 
White blood cells (109/L)   4.78 ± 3.55
Platelets (109/L)   111 ± 102
Aspartate aminotransferase level (U/L)   39 ± 15
Alanine aminotransferase level (U/L)   29 ± 15
Serum sodium level (mmol/L) 132 ± 11
Serum creatinine (μmol/L)   57 ± 18
Albumin (g/L) 34 ± 6
Total bilirubin (μmol/L)   24.5 ± 12.3
Prothrombin time (s) 16.7 ± 2.3
Presence of ascites n (%)
   0
   Ⅰ
   Ⅱ
   Ⅲ

47 (46.5)
31 (30.7)
18 (17.8)
5 (5.0)

Requiring blood transfusion within 72 h (yes/no) 38 (37.6)/63 (62.4)
Units of PRBCs transfused within 72 h   6 ± 2
HVPG (mmHg) 18 ± 4
Obliteration range of PTVE n (%)
   Complete
   Partial
   Trunk

63 (62.4)
21 (20.8)
17 (16.8)

Child-Turcotte-Pugh classification n (%)
   A
   B
   C

15 (14.9)
61 (60.4)
25 (24.8)

MELD score 15 ± 5

PRBCs: Packed red blood cells; HVPG: Hepatic vein pressure gradient; 
PTVE: Percutaneous transhepatic variceal embolization.
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Figure 1  Kaplan-Meier plots showing the cumulative incidence of rebleed-
ing in 6 wk stratified according to (A) risk stigmata of variceal bleeding, 
(B) obliteration range of percutaneous transhepatic variceal embolization, 
and (C) hepatic vein pressure gradient. The curves are compared using a 
log-rank test. PTVE: Percutaneous transhepatic variceal embolization; HVPG: 
Hepatic vein pressure gradient.
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tality after variceal bleeding with PTVE treatment have 
not been studied. In the present study, we found that high-
risk stigmata of  variceal bleeding, the obliteration range of  
PTVE, and an HVPG ≥ 20 mmHg are significantly pre-
dictive of  6-wk rebleeding in patients with cirrhosis who 
are hospitalized with an acute variceal bleed and treated by 
PTVE as rescue treatment. By complete and permanent 
obliteration of  the lower EVs, peri- and para-EVs, and the 
adventitial plexus of  the gastric cardia and fundus, com-
plete obliteration of  PTVE can reduce the risk of  variceal 
recurrence, and prevent bleeding from EV, while varices 
tend to reoccur over time following partial and incomplete 
trunk obliteration of  PTVE.

Both HVPG measurement and endoscopic features as 
prognostic indicators of  early rebleeding in patients with 
EVL treatment have been reported in some studies. A 
retrospective study conducted by Lee et al[20] showed that 
early recurrent hemorrhage in cirrhotic patients is signifi-
cantly associated with more EV ligations due to the exten-

sive surface area of  the mucosal injury and post-banding 
ulcers. Xu et al[21] showed that the severity of  varices is one 
of  the main factors affecting early rebleeding after EVL.

The rate of  mortality within 6 wk after cessation of  
initial EV bleeding in our study was 12.9%, which was 
similar with the lower rates reported in previous studies 
(range, 8%-46%)[22-25]. Our study also demonstrated that 
MELD and HVPG are related to early mortality for EV 
patients following PTVE.

Several studies have investigated the accuracy of  the 
MELD score in predicting mortality after AVH. In a ret-
rospective study of  172 cirrhotic patients admitted for 
esophageal variceal hemorrhage, Amitrano et al[26] showed 
that patients with an MELD score > 15 had significantly 
higher mortality at 6 wk than patients with an MELD 
score ≤ 15. By regression analysis of  256 patients with 
AVH in a randomized, prospective trial, Bambha et al[27] 
demonstrated that patients with a MELD score ≥ 18, 
those transfused with ≥ 4 units of  packed erythrocytes 
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Figure 2  Kaplan-Meier plots showing the cumulative incidence of death in 6 wk stratified according to model for end-stage liver disease (A) and hepatic 
vein pressure gradient (B). The curves are compared using a log-rank test. MELD: Model for end-stage liver disease; HVPG: Hepatic vein pressure gradient.

Table 2  Independent risk factors associated with rebleeding as revealed by Cox regression analysis

Variable B SE Wals P  value OR 95%CI

Lower Upper

High risk stigmata of variceal bleeding 4.267 1.435   8.843 0.003 5.279 2.782 38.454
Obliteration range of PTVE 2.068 0.540 14.663 0.000 4.309 2.144 11.793
HVPG 0.428 0.188   5.209 0.022 1.534 1.062   2.216

PTVE: Percutaneous transhepatic variceal embolization; HVPG: Hepatic vein pressure gradient.

Table 3  Independent prognostic factors associated with mortality as revealed by Cox regression analysis

Variable B SE Wals P  value OR 95%CI

Lower Upper

MELD 0.771 0.324   5.652 0.017 2.162 1.145 4.084
HVPG 0.353 0.078 20.691 0.000 1.423 1.222 1.657

MELD: Model for end-stage liver disease; HVPG: Hepatic vein pressure gradient.

Zhao JR et al . Risk factors for AVH rebleeding and mortality



within the first 24 h or those being actively bleeding at 
the time of  endoscopy had increased mortality within 
6 wk. Based on a study by Suk et al[28], the efficacy of  
HVPG and MELD is excellent for predicting the sur-
vival of  patients with decompensated liver cirrhosis. 
Ripoll et al[29] showed that MELD was the only predictor 
of  death in decompensated patients based on multivari-
ate analysis. Reverter et al[11] developed an MELD-based 
model that accurately predicts mortality among patients 
with AVH; MELD values ≥ 19 predicted ≥ 20% mor-
tality, whereas MELD scores < 11 predicted < 5% mor-
tality. MELD also was a significant predictor of  mortality 
for patients with variceal bleeding admitted to intensive 
care units[30]. Wang et al[31] reported that HVPG measure-
ment may help identify a subset of  patients with low 
MELD scores who have a higher mortality. Our study 
showed that MELD score and HVPG measurement can 
be used as stratified factors to discern high-risk patients 
and make a decision to proceed to TIPS or liver trans-
plantation earlier.

Additionally, we found that the etiology of  liver dis-
ease (alcohol vs viral vs others), active bleeding at the in-
dex endoscopy, volume of  blood transfusion in 72 h, and 
CTP class were not correlated with the risk of  rebleeding 
and mortality based on univariate analyses. These results 
are somewhat discordant with several other studies focus-
ing on the prognosis of  variceal bleeding. In unselected 
cirrhotic patients, Amitrano et al[32] concluded that CTP 
class C was an independent predictor of  5-d failure; mor-
tality was mainly related to the severity of  liver failure. 
Bambha et al[27] demonstrated that patients who received 
≥ 4 units of  packed erythrocytes within the first 24 h or 
were actively bleeding at the time of  endoscopy had an 
increased mortality rate within 6 wk.

Differences in patient sampling (percentage of  alco-
holics and percentage of  CTP class C cirrhotic patients), 
variables recorded, techniques of  endoscopic interven-
tion, or dissimilar study end points could explain the dis-
crepancies. In the current study, the source of  bleeding 
(esophagus or stomach) and the activity of  bleeding (ac-
tive or recent) were defined according to the Baveno V 
consensus[17]. EVL was defined as a primary therapy; pa-
tients underwent endoscopy therapy as soon as they were 
hemodynamically stable and PTVE was a rescue therapy 
when EVL failed. Furthermore, we only analyzed the first 
bleeding episode. It is very important to distinguish the 
first from the subsequent bleeding episodes because as-
sociated mortality is different and this may lead to biases 
in studies when pooling the two types of  episodes[33].

Interestingly, we found that the risk factors for re-
bleeding and mortality were different. Our study there-
fore suggests that although rebleeding is the major cause 
of  cirrhosis-associated deaths, death is influenced not 
only by the severity of  the bleeding episode itself, but 
also by the severity of  the underlying liver disease and 
concomitant diseases.

There were two limitations in the current study. First, 
PTVE is not a standard treatment for AVH. EVL is the 
recommended form of  endoscopic therapy for AVH; re-

bleeding after EVL may be managed by a second attempt 
at endoscopic therapy[1]. If  rebleeding is severe, PTFE-
covered TIPS is likely the best option[34]; however, TIPS is 
a complex procedure, and in some patients, such as those 
with variant anatomy, portal vein thrombosis, hepatic 
vein thrombosis, or pre-existing TIPS, TIPS creation may 
be extremely difficult[35]. Contraindications and complica-
tions of  TIPS also restrict its use in cirrhosis patients[36]. 
Modified PTVE with 2-octyl cyanoacrylate has been con-
firmed as an effective and safe method for preventing re-
bleeding of  EV and gastric varices[9,10,37]. Variceal embolo-
therapy during TIPS procedures is a rational approach to 
reducing recurrent bleeding rates after TIPS placement. 
According to a recent study, the TIPS plus embolization 
regimen may reduce the risk of  recurrent variceal bleed-
ing during the first 6 months after the TIPS procedure by 
preventing shunt dysfunction, which may improve liver 
function and quality of  life[38], Therefore, we used PTVE 
as rescue therapy for EVL failure, and the current study 
demonstrated the risk factors for rebleeding and mortal-
ity after AVH with PTVE treatment.

Second, an absence of  standardization at the time of  
entry also affected the study. Difference in the time of  
entry could lead to different results. As Burroughs et al[39] 
reported, the starting point for analysis following variceal 
hemorrhage is an important confounding variable when 
calculating survival and rebleeding. Changing the start-
ing point for analysis after variceal hemorrhage leads to 
completely different conclusions. Usually, the entry time 
is the day patients are admitted to the hospital in studies 
involving risk factors related to rebleeding and mortality 
in AVH or EVL-treated patients. However, in the current 
study, our aim was to determine the risk factors related 
to rebleeding and mortality after PTVE treatment, so 
we chose the day of  the PTVE procedure as time zero, 
which avoided rebleeding and mortality before PTVE.

In conclusion, the current study demonstrated that 
stigmata of  variceal bleeding, the obliteration range of  
PTVE, and an HVPG ≥ 20 mmHg are significant and 
strong predictors of  short-term rebleeding 6 wk after 
AVH treated by PTVE. We also demonstrated that pa-
tients with an MELD score ≥ 18 and an HVPG ≥ 20 
mmHg are at increased risk of  death within 6 wk of  an 
acute variceal bleeding episode. Together these factors 
allow for early identification of  patients with AVH who 
are at substantially increased risk of  death over the short 
term. Such patients would also probably benefit from 
early TIPS or liver transplantation. Furthermore, the 
PTVE procedure combined with TIPS may improve sur-
vival in AVH patients and is worthy of  further study.

COMMENTS
Background
Acute variceal hemorrhage (AVH) is a medical emergency with a 20% mortality 
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tant in an effort to identify the group of patients at high risk for rebleeding and 
mortality. Percutaneous transhepatic variceal embolization (PTVE) is a rescue 
therapy for endoscopic variceal ligation failure. Specific risk factors that predict 
early rebleeding and mortality after variceal bleeding with PTVE treatment have 
not been studied.
Innovations and breakthroughs
In previous studies involving risk factors for early rebleeding in patients who 
had undergone EVL treatment, it was reported that severity of varices, MELD 
score, transfusion, and Child class were related to AVH rebleeding and mortal-
ity. However, specific risk factors that predict early rebleeding and mortality after 
variceal bleeding with PTVE treatment have not been studied. In the present 
retrospective cohort study, we found that high-risk stigmata, PTVE with trunk 
obliteration, and an HVPG ≥ 20 mmHg are predictors of variceal rebleeding 
within 6 wk, and patients with an MELD score ≥ 18 and an HVPG ≥ 20 mmHg 
are at increased risk of death within 6 wk. In combination, these factors allow 
for early identification of patients with AVH who are at substantially increased 
risk of rebleeding or death over the short term. Such patients would probably 
benefit from early TIPS or liver transplantation.
Applications
The current study results suggest that patients with an MELD score ≥ 18 and 
an HVPG ≥ 20 mmHg are at increased risk of death within 6 wk after an acute 
variceal bleeding episode. Research assessing the value of various risk factors 
in patients with AVH is important in an effort to identify the group of patients at 
high risk for rebleeding and mortality. A transjugular intrahepatic portosystemic 
shunt (TIPS) or liver transplantation should be considered for this high-risk 
group.
Terminology
Percutaneous transhepatic variceal embolization (PTVE) is the earliest inter-
vention performed for the treatment of intractable variceal bleeding. During 
PTVE, the portal vein is catheterized by a percutaneous transhepatic approach 
and the gastric vein feeding the varix is embolized with ethanol, steel coils, or 
cyanoacrylate glue. The hepatic venous pressure gradient (HVPG) is currently 
the most commonly used parameter for portal pressure measurement, i.e., 
the difference between the wedged and free hepatic venous pressures. HVPG 
represents the gradient between pressures in the portal vein and the intra-
abdominal portion of the inferior vena cava.
Peer review
This is an interesting study debating a well-chosen topic. The study adequately 
addresses several points of an on-going debate regarding AVH, rebleeding risk, 
and treatment.
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