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Abstract
AIM: To compare the efficacy of modified percutane-
ous transhepatic variceal embolization (PTVE) with 
2-octyl-cyanoacrylate (2-OCA) and endoscopic variceal 
obturation (EVO) with an injection of 2-OCA for prophy-
laxis of gastric variceal rebleeding.

METHODS: In this retrospective study, the medical 
records of liver cirrhosis patients with gastric variceal 
bleeding who underwent either endoscopic 2-OCA (EVO) 
or modified PTVE using 2-OCA at Shandong Provincial 
Hospital from January 2006 to December 2008 were re-
viewed. Patient demographics, rebleeding rate, survival 
rate, and complications were compared between the 
two groups (PTVE and EVO). All results were expressed 
as mean ± SD, or as a percentage. Quantitative vari-
ables were compared by two sample Student t  tests, 
and qualitative variables were compared by the Fisher 
exact test or the χ 2 test (with Yates correction) where 
appropriate. A P  value less than 0.05 was considered 
significant. Statistical computation was performed using 

SPSS 13.0 software.

RESULTS: A total of 77 patients were included; 45 
patients who underwent EVO and 32 patients who re-
ceived PTVE. During the follow-up (19.78 ± 7.70 mo in 
the EVO group, vs  21.53 ± 8.56 mo in the PTVE group) 
rebleeding occurred in 17 patients in the EVO group 
and in 4 patients in the PTVE group (37.78% vs  12.5%, 
P  = 0.028). The cumulative rebleeding-free rate was 
75%, 59%, and 49% in 1, 2, and 3 years respectively 
for EVO, and 93%, 84%, and 84% for PTVE (P = 0.011). 
Cox analysis was used to identify independent factors 
that predicted rebleeding after treatment. Variables 
including age, gender, cause, Child-Pugh classification, 
size of gastric varices (GV), location of GV, and treat-
ment methods were analyzed. It was revealed that 
Child-Pugh classification [risk ratio (RR) 2.10, 95%CI: 
1.03-4.28, P  = 0.040], choice of treatment (RR 0.25, 
95%CI: 0.08-0.80, P = 0.019), and size of GV (RR 2.14, 
95%CI: 1.07-4.28, P  = 0.032) were the independent 
factors for predicting rebleeding. Follow-up computed 
tomography revealed that cyanoacrylate was retained 
in the varices and in the feeding veins of PTVE patients. 
During the follow-up, eight patients in the EVO group 
and four patients in the PTVE group died. The cumula-
tive survival rates at 1, 2, and 3 years were 93%, 84%, 
and 67% respectively in the EVO group, and 97%, 
88%, and 74% respectively in the PTVE group. The 
survival rates were not significantly different between 
the two groups (P  = 0.432). Cox analysis showed 
that the Child-Pugh classification was the most signifi-
cant prognostic factor of survival (RR 2.77, 95%CI: 
1.12-6.80, P = 0.027). The incidence of complications 
was similar in both groups. 

CONCLUSION: With extensive and permanent oblit-
eration of gastric varices and its feeding veins, PTVE 
with 2-OCA is superior to endoscopic 2-OCA injection 
for preventing gastric variceal rebleeding.
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INTRODUCTION
Although the incidence of  bleeding from gastric varices 
(GV) is lower than from esophageal varices (EV), once 
it occurs the outcome is worse, and with higher mortali-
ty[1-3]. After an episode of  acute variceal bleeding, patients 
are at high risk for recurrent bleeding and death. Thus, 
prevention of  recurrent bleeding is essential[4,5]. However, 
rupture from gastric varices, especially varices located in 
the gastric fundus, poses particular therapeutic challenges 
because of  the location and rapid blood flow. The cur-
rent treatment methods for gastric varices are far from 
ideal.

Endoscopic variceal obturation (EVO) with the in-
jection of  cyanoacrylate has been widely adopted and 
proved to be effective in the emergency hemostasis of  
bleeding from gastric varices since it was proposed in 
1986[6]. At present, this method is the first-line treatment 
for gastric variceal bleeding recommended by Baveno IV 
consensus and AASLD guidelines[7,8]. However, the long-
term rebleeding rate after endoscopic cyanoacrylate injec-
tion is still high[9-12]. Additionally, there is also a potential 
risk of  systemic embolism in patients with underlying 
gastrorenal shunts, and other serious complications such 
as sepsis, fistula, and pericarditis[13-16]. 

Balloon-occluded retrograde transvenous obliteration 
(BRTO) has become the standard treatment for gastric 
varices in Japan. However, patients without catheteriz-
able gastrorenal shunts cannot be treated by BRTO[17,18]. 
Therefore for these patients, percutaneous transhepatic 
variceal embolization (PTVE) with N-butyl-2-cyanoacry-
late was introduced and showed satisfactory results[19,20] in 
a small series of  patients. 

Based on our previous reports of  modified PTVE 
with 2-octyl cyanoacrylate (2-OCA) for bleeding EV[21,22], 
we have performed modified PTVE with 2-OCA to pre-
vent gastric variceal rebleeding in recent years.

In this retrospective study, 77 patients with prior bleed-
ing from gastric varices who underwent EVO or modi-
fied PTVE for prevention of  rebleeding were analyzed. 
Rebleeding rate, survival, and complications were com-
pared between these two procedures. To our knowledge, 
at the time of  writing, no other report in the literature 
has compared these two procedures in the prevention of  

gastric variceal rebleeding.

MATERIALS AND METHODS
Patients
The medical records of  liver cirrhosis patients with gas-
tric variceal bleeding who underwent either endoscopic 
2-OCA injection or modified PTVE using 2-OCA in 
our hospital from January 2006 to December 2008 were 
reviewed. Local ethics committee approval was obtained 
for the chart review. 

The inclusion criteria: (1) diagnosis of  liver cirrhosis by 
biopsy or clinical examination and imaging, including 
ultrasound, computed tomography (CT), or magnetic 
resonance imaging; (2) patient suffered bleeding within 
6 mo before being admitted or acute bleeding with 
achieved hemostasis by pharmacological treatment; (3) 
endoscopically-confirmed bleeding from gastric varices: 
active spurting or oozing of  blood from gastric varices 
during endoscopy, blood clot coating on gastric varices or 
the presence of  erosive spots on gastric varices, with no 
other potential source of  bleeding; and (4) patient aged 
between 20-65 years. 

Exclusion criteria: (1) hepatocellular carcinoma or 
other malignancies; (2) a history of  transjugular intrahe-
patic portosystemic shunt (TIPS), surgery, or endoscopic 
therapy for esophagogastric variceal bleeding; (3) portal 
vein thrombosis; or (4) infection. 

Choice of  treatment method was based on the pa-
tients’ intentions after being given a sufficient explanation 
of  the two treatment methods. Informed written consent 
was obtained from each patient. 

Endoscopic injection procedure
Endoscopic intra variceal injection of  2-octyl cyanoacry-
late (Baiyun Medical Adhesive Corporation, Guangzhou, 
China) was performed using a video endoscope (XQ230, 
Olympus Optical, Tokyo, Japan) and a 23-gauge dispos-
able injection needle (Medwork Medical Products and 
Services GmbH). Each injection contained a 0.5-2.0 mL 
mixture of  2-OCA and Lipiodol (1:1). The injection was 
aimed at the varices that were either bleeding, possessed 
red color signs, or were the most prominent. Obliteration 
was assessed by blunt palpation with a catheter, and pres-
ence of  hardness indicated a complete obliteration. If  
the varices remained soft, additional injections were done 
until all gastric varices became hardened. If  necessary, 
additional injections of  cyanoacrylate were performed 2-3 
wk after the initial session.

PTVE procedure
PTVE was performed alone, or combined with left re-
nal vein obstruction with a balloon catheter if  a large 
gastrorenal shunt was present (Figure 1). Shortly after a 
percutaneous transhepatic puncture of  the intrahepatic 
branch of  the portal vein, a 5F cobra catheter (Cook, 
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Bloomington, IN) was inserted into the splenic vein 
and a splenoportography was performed to evaluate the 
gastric varices, the feeding veins, and draining veins. The 
main gastric feeding vein (e.g., the left gastric vein, short 
gastric vein, or posterior gastric vein) was then selected 
with the 5F catheter, and a venography was performed 
to assess blood flow velocity and the size of  varices (the 
gastrorenal shunt’s size being of  particular interest). 

Based on these data, the embolization of  2-OCA 
was carried out in the following ways: (1) PTVE alone: 
In patients without large gastrorenal shunts, the blood 
flow in gastric varices was slow, and the contrast material 
could stay in the varices for more than 5 s after injection. 
In these patients, the cyanoacrylate was directly injected 
into the gastric varices; and (2) PTVE combined with 
left renal vein obstruction with a balloon catheter: In pa-
tients with large gastrorenal shunts, there was rapid blood 
flow in the varices and the contrast material disappeared 
within 3-5 s after injection. For these patients, a 6F bal-
loon catheter (Cook, Bloomington, IN) with a diameter 
of  15 to 20 mm was inserted into the left renal vein via 
the right femoral vein to reduce the blood flow of  the 
gastrorenal shunt and varices, and then the cyanoacrylate 
was injected. In these two ways, the cyanoacrylate could 
obliterate the entire varices and feeding veins, while cya-
noacrylate migration to the systemic circulation could be 

avoided.
When the cyanoacrylate was flowing into all the gas-

tric varices, the catheter was immediately withdrawn. 
Splenoportography was again performed to assess the 
obliteration of  the varices. If  other feeding veins (such 
as the short or posterior gastric veins) were present, the 
procedure would be repeated until the gastric varices 
and feeding veins were completely filled with cyanoac-
rylate. Finally, the 5F sheath system was withdrawn, and 
the puncture tract was embolized with microcoils. Low 
molecular heparin (100 IU/kg body weight, daily) was 
subcutaneously administered 24 h after the procedure for 
5 to 7 d to prevent portal venous thrombosis. 

Follow-up
Follow-up endoscopy was performed for the two groups 
at intervals of  1, 3, and 6 mo after the procedures, and 
then every 6-12 mo or when it was considered clinically 
necessary. In patients with rebleeding, endoscopy was 
performed to identify the cause of  the bleeding. Portal 
venography was performed at 1 mo after the procedure, 
and every 6 mo thereafter with 3-dimensional multi-
detector row CT (GE Medical systems, Milwaukee, WI)  
to observe the formation of  portal vein thrombosis, the 
location and extent of  cyanoacrylate glue, variceal recana-
lization, and the occurrence of  collateral vessels. Rebleed-
ing, survival, and complications were recorded.

Recurrent bleeding was defined as the presence of  
hematemesis or melena, with the bleeding source being 
endoscopically proven to originate from gastric or EV, or 
other resources after the index treatment. Bleeding from 
gastric varices was distinguished from that of  EV on the 
basis of  whether active bleeding or erosive spots were 
present on the gastric varices themselves. 

Complications were defined as any untoward events 
that required active treatment or prolonged hospitaliza-
tion. 

Statistical analysis
All results were expressed as mean ± SD, or as a percent-
age. Quantitative variables were compared by two sample 
Student t tests, and qualitative variables were compared 
by the Fisher exact test or the chi-squared test (with Yates 
correction) where appropriate. The Kaplan-Meier estima-
tion was used to examine recurrence and rebleeding of  
gastric varices and rate of  survival. Comparisons were 
performed using the log-rank test. A Cox’s analysis was 
performed to detect possible independent predictors for 
variceal rebleeding and death. A P value less than 0.05 
was considered significant. Statistical computation was 
performed using SPSS 13.0 software.

RESULTS
Demographic characteristics of patients
From January 2006 to December 2008, EVO or PTVE 
was performed in a total of  92 cirrhotic patients with 
a history of  gastric variceal bleeding in Shandong Pro-
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Figure 1  Illustrations of the two types of percutaneous transhepatic 
variceal embolization. A: Cyanoacrylate was directly injected into the gastric 
varices by percutaneous transhepatic variceal embolization (PTVE) alone in 
patients without large gastrorenal shunts; B: Cyanoacrylate injection with PTVE 
combined with a balloon catheter inserted into the left renal vein (LRV) in pa-
tients with large gastrorenal shunt. 
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ble 1 shows the patient characteristics in the two groups, 
for which there was no significant difference.

Technique outcomes
The outcomes of  the procedures are shown in Table 2. 
In the EVO group, 35 patients (77.78%) achieved com-
plete obliteration of  gastric varices. Of  the 35 patients, 
one session of  EVO was needed to achieve complete 
obliteration in 23 patients, and two or three sessions were 
required in 12 patients. The total volume of  cyanoacrylate 
used in the initial session of  each EVO group patient was 
3.03 ± 1.04 mL (range, 1.5-5.5 mL). In the PTVE group, 
18 patients underwent gastric variceal embolization by 
PTVE alone, while the other 14 patients underwent com-
bined PTVE with left renal vein balloon obstruction. 
Thirty patients (93.75%) achieved complete obliteration, 
which was confirmed by a splenoportography after the 
PTVE procedure. The volume of  cyanoacrylate used in 

vincial Hospital. Of  the 92 patients, six had hepatocel-
lular carcinoma, and nine had previously received TIPS 
or shunt surgery; these 15 patients were excluded. Of  
the remaining 77 patients, EVO was performed in 45, 
and PTVE was performed in 32 (Figure 2). The clinical 
characteristics of  the 77 patients in the two groups were 
retrospectively reviewed from a computerized database 
of  our hospital. Gastric varices were subdivided by Sarin 
classification[4], the form of  gastric varices was classified 
according to Hashizume classification[23], and liver func-
tion was estimated based on the Child-Pugh classifica-
tion[24]. The follow-up records were carefully reviewed. 
The median follow-up period was 19.78 ± 7.70 mo (range, 
3 to 41 mo) in the EVO group and 21.53 ± 8.56 mo 
(range, 6 to 44 mo) in the PTVE group (P = 0.350). Ta-

92 patients

15 excluded

45 EVO

17 rebleeding 28 free of rebleeding 4 rebleeding

32 PTVE

5 died
Rebleeding (2)
Liver failure (3)

28 free of rebleeding

3 died
Liver failure (2)

HCC (1)

2 died
Liver failure (2)

2 died
Rebleeding (1)
Liver failure (1)

Figure 2  Flow diagram of rebleeding and death after procedures. EVO: Endoscopic variceal obturation; PTVE: Percutaneous transhepatic variceal embolization; 
HCC: Hepatocellular carcinoma. 

Table 1  Clinical characteristics of patients

EVO (n  = 45) PTVE (n  = 32) P  value

Sex (M/F) 33/12 22/10 0.661
Age (mean ± SD, yr) 52.69 ± 8.99 50.65 ± 7.23 0.293
Etiology of cirrhosis 0.999
   Hepatitis B 25 18
   Hepatitis C   9   6
   Alcohol   8   6
   Others   3   2
Child-Pugh class (A/B/C) 14/21/10 9/17/6 0.851
Bleeding onset 1.000
   Recent variceal bleeding 40 28
   Acute variceal bleeding   5   4
Blood transfusion (unit) 4.50±3.32 5.33±3.60 0.542
Form of GV (F1/F2/F3)1 12/23/10 7/13/12 0.343
Location of GV2 0.467
   GOV2 29 18
   IGV1 16 14
Ascites 26 20 0.857
Duration of follow-up (mo) 19.78 ± 7.70 21.53 ± 8.56 0.350

1Forms of gastric varices (GV) were graded by the classification described 
by Hashizume et al[24]: F1, tortuous winding varices; F2, nodular-shaped 
varices; and F3, tumorous huge varices; 2Locations of GV were based on 
the criteria proposed by Sarin et al[1]. M/F: Male/female; GOV2: Gastric 
varices extended from the esophageal varices toward the gastric fundus; 
IGV1: Isolated gastric varices located in the fundus; PTVE: Percutaneous 
transhepatic variceal embolization; EVO: Endoscopic variceal obturation.

Table 2  Procedures in endoscopic variceal obturation and 
percutaneous transhepatic variceal embolization groups

EVO 
(n  = 45)

PTVE 
(n  = 32)

P  value

Status of GV 0.290
   Disappeared 17/45 16/32
   Collapsed 16/45 12/32
   Remained 12/45   4/32
Amount of cyanoacrylate (mL) 3.03 ± 1.04 6.69 ± 2.92 0.000
Rebleeding 17/45   4/32 0.028
Rebleeding from GV 13/45   2/32 0.029
Rebleeding from other sources   4/45   2/32 1.000
   EV bleeding 2 1 1.000
   PHG 1 1 1.000
   Unknown 1 0 1.000
Death during follow-up   8/45   4/32 0.751
Causes of death
   Progressive Liver failure   5/45   3/32 1.000
   Rebleeding   2/45   1/32 1.000
   HCC   1/45   0/32 1.000

EV: Esophageal varices; GV: Gastric varices; EVO: Endoscopic variceal 
obturation; PHG: Portal hypertensive gastropathy; HCC: Hepatocellular 
carcinoma; PTVE: Percutaneous transhepatic variceal embolization. 

Wang J et al . Comparison of PTVE with 2-OCA and EVO



710 February 7, 2013|Volume 19|Issue 5|WJG|www.wjgnet.com

the PTVE group was 6.69 ± 2.92 mL (range, 3-16 mL); 
more than in the EVO group (P = 0.000).

Endoscopic surveillance
An endoscopic follow-up was performed in all patients 
in both groups. Generally, 1-3 mo after the injection, the 
cyanoacrylate plug began to slough off  the submucosa in 

some patients, and the varices disappeared or collapsed 
after complete or partial expulsion of  the glue within 
one year in the PTVE group. In patients who underwent 
EVO, the endoscopic findings were similar to that in the 
PTVE group. During the endoscopic follow-up, the gas-
tric varices disappeared in 16 patients or shrunk in 12 pa-
tients in the PTVE group, and disappeared in 17 patients 
or shrunk in 16 patient in the EVO group (P = 0.290).

CT and portal venography follow-up
Twenty patients in the EVO group and fifteen patients in 
the PTVE group underwent contrast-enhanced CT and 
portal venography during follow-up. In the PTVE group, 
it was confirmed that the gastric varices, the perforating 
veins in the fundus, the perifundus veins, and all the feed-
ing veins were filled with cyanoacrylate 1 mo after the 
procedure. 3-6 mo after PTVE, the amount of  cyanoac-
rylate in the submucosal varices was reduced compared 
to previously. Twelve months later, the cyanoacrylate in 
the submucosal varices almost completely gone, but the 
cyanoacrylate in the perifundus varices and feeding veins 
remained the same as at the start. Portal venography 
showed that there was no blood flow in the eradicated 
varices with sufficient amount of  cyanoacrylate after one 
year. In the EVO group, CT revealed that the cyanoacry-
late was only scattered in the gastric varices and the peri-
fundus varices, which was not as extensive and complete 
as in the PTVE group.

Rebleeding
During the follow-up, rebleeding occurred in 17 patients 
(37.78%) in the EVO group and four patients (12.5%) in 
the PTVE group. The rebleeding rate was significantly 
lower in the PTVE group compared to the EVO group 
(P = 0.028). The cumulative rebleeding-free rate was 
75%, 59%, and 49% in 1, 2, and 3 years respectively for 
the EVO group, and 93%, 84%, and 84% for the PTVE 
group (P = 0.011, Figure 3A).

 The causes of  rebleeding included: gastric variceal re-
bleeding (13 in EVO and 2 in PTVE), aggravated esoph-
ageal variceal bleeding (2 in EVO and 1 in PTVE), portal 
hypertensive gastropathy (1 in EVO and 1 in PTVE), 
and unknown reasons (1 in EVO and nil in PTVE). The 
cumulative rate free of  GV rebleeding at 1, 2, and 3 years 
was 77%, 70%, and 60% respectively for the EVO group, 
and 97%, 93%, and 93% for the PTVE group (P = 0.012, 
Figure 3B). Of  the 15 patients with rebleeding from GV, 
three died of  uncontrolled bleeding, four received repeat-
ed EVO, three received TIPS, and five received surgery. 
No patient died of  bleeding from EV or other sources. 

 Cox analysis was used to identify the independent 
factors that predicted rebleeding after treatment. Vari-
ables including age, gender, cause, Child-Pugh classifica-
tion, size of  GV, location of  GV, and treatment methods 
were analyzed. It was revealed that the Child-Pugh clas-
sification (RR 2.10, 95%CI: 1.03-4.28, P = 0.040), choice 
of  treatment (RR 0.25, 95%CI: 0.08-0.80, P = 0.019), and 
size of  GV (RR 2.14, 95%CI: 1.07-4.28, P = 0.032) were 
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the independent predicting factors for rebleeding.  

Survival
During the follow-up, eight patients in the EVO group 
and four patients in the PTVE group died. The cumula-
tive survival rates at 1, 2, and 3 years were 93%, 84%, and 
67% respectively in the EVO group, and 97%, 88%, and 
74% respectively in the PTVE group. The survival rates 
were not significantly different between the two groups (P 
= 0.432, Figure 3C). In the EVO group, five patients died 
of  progression of  hepatic failure, compared with three 
patients in the PTVE group. Two patients in the EVO 
group and one in the PTVE group died of  uncontrolled 
rebleeding. The remaining patient in the EVO group died 
of  hepatocellular carcinoma, which occurred after the 
procedure. 

Seven variables (sex, age, the Child Pugh classifica-
tion, etiology, choice of  modality, form of  GV, and loca-
tion of  GV) were taken into consideration in the multi-
variate analysis using the Cox regression model. Based 
on the Cox analysis, the Child-Pugh classification was the 
most significant prognostic factor of  survival (RR 2.77, 
95%CI: 1.12-6.80, P = 0.027).

Complications
Complications of  the procedures are shown in Table 
3. Twenty-nine patients experienced complications in 
the EVO group, compared to twenty-two patients in 
the PTVE group (P = 0.881). There was no significant 
difference between the groups. The common complica-
tions after treatment were fever and abdominal pain. 19 
patients in the EVO group and 12 patients in the PTVE 
group suffered from fever (P = 0.857). Abdominal pain 
was encountered in 12 patients in the EVO group and 
15 patients in the PTVE group (P = 0.112). The patients 
were treated with conventional medicinal therapy, with 
fever and abdominal pain usually being alleviated within 
1-2 wk. One patient in the EVO group encountered pul-
monary embolism, while no patient encountered systemic 
embolization in the modified PTVE group (P=1.000). 
Mild to moderate ascites appeared in 3 patients in the 
EVO group and 6 in the PTVE group (P = 0.152), and 
all of  them were controlled by medication. Partial portal 

vein thrombosis appeared in two patients in the PTVE 
group, but the portal vein was patent under Doppler 
ultrasound. No patient died of  complications in either 
group.

DISCUSSION
Although gastric varices tend to bleed less than EV, the 
mortality associated with gastric variceal hemorrhage is 
substantial[1-3] (Kim, 1997 #5; Sarin, 1992 #4; Ryan, 2004 
#6) (Kim, 1997 #5; Sarin, 1992 #4; Ryan, 2004 #6). 
Furthermore, with the successful management of  bleed-
ing EV, as well as successful prophylaxis of  first bleeding 
from EV, “secondary” gastric varices develop in 9% to 
15% of  patients, which have a higher frequency of  bleed-
ing compared with primary gastric varices[1,23]. Unlike 
EV, gastric varices pose particular therapeutic challenges 
because of  their size and location. Standard endoscopic 
therapies used for EV, such as sclerotherapy and band li-
gation, are less effective for gastric varices and have been 
shown to be associated with high complication rates[6,7]. 
This leads to the need for more aggressive and costly in-
terventions, such as TIPS and BRTO, however each has 
its limitations. The current methods for the treatment of  
gastric varices are far from ideal. 

EVO with the injection of  agents such as N-buyt1-
2-cyanoacrylate for the treatment of  GV  has been widely 
adopted, and both the immediate and long-term effica-
cies have been confirmed in the treatment of  GV[25-28]. 
However, the long-term rebleeding rate after EVO was 
still high[9-12]. Incomplete obliteration and recurrence 
of  varices are considered to be important causes of  re-
bleeding[29]. However, the unobliterated components of  
the GV are sometimes small, and a further intraluminal 
injection might be difficult due to the previously injected 
polymers. In such circumstances, GV obliteration might 
not be complete. Over time, the residual GV can become 
larger, and rebleeding can occur. Incomplete obliteration 
and recurrence of  varices are considered to be important 
causes of  rebleeding[9]. Additionally, although rare, fatal 
complications do occur[13-16]. 

PTVE with cyanoacrylate is a modified procedure of  
the classical percutaneous transhepatic obliteration[30-32]. 
Though this novel technique was used only in a small 
number of  patients with gastric varices and without gas-
trorenal shunts who were not candidate for BRTO[19,20], it 
started a new treatment method for gastric varices. In re-
cent years, based on the good results of  modified PTVE 
with 2-OCA in the treatment of  EV reported in our 
previous study[21,22], we introduced 2-OCA in modified 
PTVE to treat gastric varices. In this retrospective study, 
we compared modified PTVE with an endoscopic injec-
tion using 2-OCA in the management of  gastric varices. 
Despite the retrospective nature of  the study, there were 
no significant differences in age, sex, cause of  disease, or 
severity of  liver disease between the studied patients.

In our study, the rebleeding rate of  EVO was 37.8%, 
while it was only 12.5% in patients who underwent 

Table 3  Procedural complications

EVO (n  = 45) PTVE (n  = 32) P  value

Total complications (%) 29 22 0.881
Bacteremia   4   1 0.395
Fever 19 12 0.857
Abdominal pain 12 15 0.112
Ulcer   3   1 0.637
SBP   2   3 0.644
Ascites   3   6 0.152
Portal vein thrombosis   0   2 0.170
Pulmonary embolism   1   0 1.000

SBP: Spontaneous bacterial peritonitis; EVO: Endoscopic variceal 
obturation; PTVE: Percutaneous transhepatic variceal embolization. 
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PTVE with cyanoacrylate. This showed that PTVE with 
2-OCA was superior to endoscopic 2-OCA injection 
with respect to preventing rebleeding. Regarding the risk 
factors of  variceal rebleeding, it was revealed that liver 
function, size of  GV, and treatment methods were inde-
pendent factors that predicted the rebleeding risk of  GV. 
Although the rebleeding rate of  GV was lower in patients 
who underwent PTVE, this did not yield a decreased 
mortality compared with patients in the EVO group. Cox 
analysis showed the liver function in the Child-Pugh clas-
sification was the most significant factor.

There are two technical superiorities of  PTVE over 
EVO, which may contribute to the lower variceal rebleed-
ing rate of  PTVE. The first is that PTVE can achieve a 
more extensive obliteration area than EVO. In the pres-
ent study, with regards to the PTVE procedure, 2-OCA 
was injected into entire gastric varices, perforating veins 
in the fundus and perigastric veins, including all the feed-
ing veins in most of  the patients (30/32, 93.75%). In the 
EVO procedure, although we tried to achieve complete 
obliteration in one session, some patients needed repeat-
ed injections, and even then, the obliteration rate was only 
77.7%. Contrast CT follow-up showed that the PTVE 
could obliterate all collaterals in the vicinity of  the gastric 
fundus over a wider area and in deeper layers compared 
with EVO. Adequate 2-OCA injection is important for 
complete variceal obliteration. In our study, more cyano-
acrylate was used in the PTVE procedure than in EVO, 
which also indicates a wider obliteration range in the 
PTVE group. The second technical superiority of  PTVE 
over EVO is that 2-OCA can be permanently embolized 
in perforating veins in the fundus and perigastric veins, 
including all its feeding veins. In our study, follow-up 
endoscopy and CT scans showed that the cyanoacrylate 
in the submucosa could be released with time, and lead 
to the eradication of  the varices after PTVE. However, 
CT scans revealed that the 2-OCA still stayed in the peri-
fundus varices and perforating veins in the gastric fundus 
and all the afferent veins during follow-up. This might 
explain why PTVE achieved long-term obliteration, and 
prevented recanalization and rebleeding of  gastric varices.

Complications were similar in patients who under-
went EVO or modified PTVE. Fever and abdominal pain 
were the two common complications in both groups. 
They were given conventional treatment and the fever 
and abdominal pain were usually alleviated within 1-2 wk. 
Six patients in the PTVE group and three in the EVO 
group experienced mild to moderate ascites. They were 
given diuretics and or albumin transfusion, and no pa-
tients experienced refractory ascites. Partial portal vein 
thrombosis presented in two patients in PTVE group, 
but the portal vein was patent under Doppler ultrasound 
without serious consequences. In the present study, one 
patient in the EVO group encountered pulmonary embo-
lism. However, no patient encountered systemic embo-
lization in the modified PTVE group. The modification 
of  PTVE contributed to this satisfactory result. Firstly, 
in patients without a large gastrorenal shunt, the blood 
flow in the gastric varices was slow, so there was enough 

time for 2-OCA to obliterate the varices, and it was un-
likely that the tissue glue would migrate into the systemic 
circulation. Therefore, the 2-OCA could be injected into 
the gastric varices with percutaneous transhepatic variceal 
embolization alone. Secondly, in patients with a large gas-
trorenal shunt and rapid blood flow in the gastric varices, 
percutaneous transhepatic embolization combined with 
left renal vein balloon catheter obstruction was per-
formed to prevent systemic embolization. 

Some authors tried to obliterate the afferent vein of  
the gastric varices using TIPS combined with embolo-
therapy[33]. However, TIPS for gastric varices is not as 
effective as that for EV; moreover, stent failure and he-
patic encephalopathy also limit its application[34-36]. BRTO 
embolized the gastric varices through the outflow vein 
(the gastrorenal shunt), and it is recognized as a safe and 
effective treatment for gastric varices with a gastrorenal 
shunt. However, patients without a catheterizable gastro-
renal shunt are not suitable for BRTO. In our study, even 
in patients with a large gastrorenal shunt, the emboliza-
tion was still performed by PTVE, in which the gastric 
varices were embolized through the inflow veins, such as 
the left gastric vein, short gastric vein and/or posterior 
gastric vein. We suppose that PTVE could achieve a more 
extensive obliteration range than BRTO. As antegrade 
transcatheter embolization, PTVE with 2-OCA could 
embolized the entire gastric varices and all its inflow veins 
(left gastric vein, short gastric vein and/or posterior gas-
tric vein). But BRTO variceal embolization is performed 
by gastrorenal shunt (outflow vein), in which the inflow 
veins perhaps could not be completely embolized.  

In conclusion, with extensive and permanent oblitera-
tion of  both gastric varices and its feeding veins, PTVE 
with 2-OCA is a prospective modality for the treatment 
of  gastric varices. It is superior to endoscopic 2-OCA 
injection in terms of  preventing rebleeding. However, 
our study is a retrospective single-center study. A future 
prospective, randomized, and controlled trial is required.
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location. The current methods for the treatment of gastric varices are far from 
ideal.
Research frontiers
At present, endoscopic variceal obturation with the injection of agents such 
as N-butyl-2-cyanoacrylate is the first-line treatment for gastric variceal bleed-
ing. However, the unobliterated components of the gastric varices (GV) are 
sometimes small, and a further intraluminal injection might be difficult due to 
the previously injected polymers. In such circumstances, GV obliteration might 
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not be complete. Over time, the residual GV can become larger, and rebleeding 
can occur. Incomplete obliteration and recurrence of varices are considered to 
be important causes of rebleeding. 
Innovations and breakthroughs
Percutaneous transhepatic variceal embolization (PTVE) with cyanoacrylate is 
a modified procedure of the classical percutaneous transhepatic obliteration. 
With GV, the perifundus veins and all the feeding veins in the vicinity of the 
gastric fundus are sufficiently obliterated with cyanoacrylate. PTVE with 2-octyl-
cyanoacrylate (2-OCA) can improve long-term efficacy by preventing gastric 
varices rebleeding. In this retrospective study, the authors compared modified 
PTVE with endoscopic injection using 2-OCA in the management of gastric 
varices. 
Applications
With extensive and permanent obliteration of both GV and its feeding veins, 
PTVE with 2-OCA is a prospective modality for the treatment of GV. It is supe-
rior to endoscopic 2-OCA injection in terms of preventing rebleeding. 
Peer review
The authors report their results of a retrospective control study: modified PTVE 
with 2-OCA and endoscopic variceal obturation with the injection of 2-OCA for 
prophylaxis of gastric variceal rebleeding. Important data including the rebleed-
ing rate, survival rate, complications, and prognostic predictors were reported. 
This study indicates that PTVE with 2-OCA can be a better option for second-
ary prophylaxis of the gastric variceal hemorrhage. However, given the small 
sample size and retrospective nature of this study, their results may not be 
representative of the broader population of patients with gastric variceal and a 
future prospective, randomized, and controlled trial is required. 
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