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Abstract: This study aims to evaluate the therapeutic results of percutaneous transhepatic embolization of gastro-
esophageal varices combined with partial splenic embolization in patients with liver cirrhosis, and to explore the 
role of this minimally invasive treatment as an alternative to surgery. 25 patients with liver cirrhosis were received 
percutaneous transhepatic embolization of gastroesophageal varices combined with partial splenic embolization. 
Another 25 patients with liver cirrhosis underwent Hassab’s operation. They were followed up, and received endos-
copy, B ultrasound, liver function and hematologic examination at 24 months after the therapy. In minimal invasive 
group, before treatment and after 24 month following up after treatment, improved varices, improved portal hyper-
tension and improved hypersplenism were showed comparing with the surgery group, and that they were measured 
by endoscopic visualization, ultrasound and blood counts. the white blood cell and platelet count were 2.33±0.65 
(109/L) and 3.63±1.05 (1010/L), 7.98±3.0 (109/L) and 16.3±9.10 (1010/L) (P<0.05); the diameter of the portal 
vein were 1.47±0.25 cm, 1.31±0.23 cm (P<0.05). Esophageal varices passed from grade III to lower grade II in 11 
patients, and from grade II to lower grade I in 6 patients at 24 month following up. In surgical group, the white blood 
cell and platelet count were 2.2±0.60 (109/L), 4.1±1.25 (1010/L) before treatment; 9.3±2.56 (109/L), 32.1±12.47 
(1010/L) after the treatment at 24 month following up (P<0.05). The diameter of the portal vein were 1.43±0.22 cm 
before the treatment and 1.28±0.18 cm after the treatment (P<0.05). Esophageal varices passed from grade III to 
lower grade II in 13 patients, and from grade II to lower grade I in 7 patients. The combination of PGEV and PSE can 
be considered as an option for the treatment of variceal bleeding with hypersplenism.
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Introduction

Liver cirrhosis is one of most common disease 
in china, and patients with decompensated 
liver cirrhosis suffer many complications includ-
ing ascites, variceal bleeding and hypersplen-
ism [1-3]. Among them the variceal bleeding  
is usually lethal [2, 3]. The immediate mortality 
from uncontrolled bleeding is about 4-8% [2, 4, 
5], and 20% of cirrhotic patients with an acute 
variceal bleeding episode will die within 6 
weeks [2, 4, 5]. Even the acute variceal bleed-

ing episode was controlled, more than 50%-
60% patients may suffer from recurrent bleed-
ing [6, 7], and the mortality of variceal rebleed-
ing is as high as 78% in patients with advanced 
hepatic decompensation [5].

Pharmacological treatment modalities for por-
tal hypertension with variceal bleeding include 
surgery, interventional radiology, and endo-
scopic treatment. A number of surgical proce-
dures have been developed including shunt- 
ing procedures and nonshunting procedures. 
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These procedures are very effective in relieving 
portal vein pressure and preventing rebleeding, 
but these operations have their limitations: 
mainly their invasiveness and post-procedure 
complications including a high incidence of por-
tal thrombosis, serious gastric mucosa damage 
and gastric emptying delay, encephalopathy 
and worsening liver function [8-10], and so it 
was not the first choice for the patients with 
variceal bleeding and was excluded for the 
patients with functional hepatic reserve of 
grade Child-Pugh C.

Minimal invasive techniques that have been 
recommonded for the treatment of variceal 
bleeding include endoscopic sclerotherapy  
(ES) [11-13], variceal ligation (EVL) [11, 12],  
transjugular intrahepatic portosystemic shunt 
(TIPS) [14-16], percutaneous trans-hepatic em- 
bolization of gastroesophageal varices (PEGV) 

[17, 18], and other com-
bined therapies [19-22]. 
The endoscopic therapies 
are effective in preventing 
variceal bleeding by era- 
dicating the varices, but 
these treatments does not 
help to relieve portal hyper-
tension and other compli- 
cations, and the rate of 
rebleeding is still signifi-
cantly high despite treat-
ment [12]. TIPS was very 
effective in decreasing por-
tal pressure and preventing 
rebleeding, but the main 
problem with TIPS was that 
may enhance liver failure 
and increase the risk of 
encephalopathy of about 
29% [14]. Therefore, TIPS  
is not recommended as  
a first-choice treatment to 
prevent rebleeding, but 
rather as a rescue therapy 
[12, 15]. Percutaneous 
splenic embolization (PSE) 
was effective for hyper-
splenism, and it was also 
benefit for the improvement 
of liver function and portal 
hypertension, although it 
was not effective in de- 
creasing portal hyperten-

Table 1. Modified endoscopic classification of EV
Grade Endoscopic appearance
0 No varices
I Varices run straight (<3 mm)
II Varices show beaded appearance (3-5 mm in diameter)
III Varices run in oblique course and are tortuous with tumorlike  

appearance (>5 mm) (with red colour signs)

Table 2. Patient’s characteristics

Patient’s characteristics Group A  
(non-surgical)

Group B 
(surgical)

Statistic 
alanalysis

Number of patients 25 25
Gender Male 20 19 P=0.733

Female 5 6
Age (yrs) Mean 41.3±9.06 44.3±9.03 t=-1.173

Range 30-56 29-62 P=0.247
Etiology of cirrhosis Hepatitis A 8% (2) 8% (2) P=0.711

Hepatitis B 88% (22) 84% (21 )
Hepatitis C 4% (1) 8% (2)

Degree of variceal 0 0 0 P=0.773
I 0 0
II 40% (10) 36% (9)
III 60% (15) 64% (16)

Child-Pugh Grade A 32% (8) 28% (7) P=0.754
B 68% (17) 72% (18)
C 0 0

Variceal bleeding history Yes 25 25
No 0 0

Two groups have no statistical difference.

sion as well as TIPS [23]. PEGV was success- 
ful in controlling bleeding in 70-90% of such 
patients [18, 24, 25]. However, the underlying 
portal hypertension and hepatic insufficiency 
are not affected by PEGV, and recurrent bleed-
ing occurred in 35-65% of patients within a  
few months after embolization [17, 18, 24]. 
Meanwhile it has no effect to hypersplenism 
too. In this study, we combined PEGV with PSE 
to treat the patients with variceal bleeding his-
tory and hypersplenism based on hypothesis 
that combining PEGV with PSE should relieve 
not only portal hypertension but also hyper-
splenism, and thus prevent the rebleeding of 
esophageal varices. However, whether com-
bined PEGV and PSE is effective remains 
unknown. Thus, the purpose of our study was to 
compare the rebleeding rates between patients 
treated with surgery and those treated with 
PEGV combined with PSE.
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Methods

Patients

The study was conducted at the Department of 
Interventional Radiology and the Department 
of Surgery, and was approved by the University’s 
Institutional Review Board.

Inclusion criteria were clinically diagnosed por-
tal hypertension caused by hepatitis-induced 
cirrhosis, esophageal varices with a medium or 
large size by the endoscopy (grade II or III) 
(Table 1 show the criteria of varice grade by the 
endoscopy), a history of upper gastrointestinal 
hemorrhage not with acute bleeding, the func-
tional hepatic reserve belong to grade A or B 
according to the Pugh-modified Child’s scales, 
and hypersplenism indicated by hematologic 
examination.

Exclusion criteria were bleeding with other 
sources such as erosions and duodenal ulcer, 

hepatoma, Budd-Chiari Syndrome, cavernous 
transformation of portal vein, or the functional 
hepatic reserve of grade C.

Randomization procedure

50 patients during the study period from Ja- 
nuary 2006 to December 2006 were involved 
in this trial. Patients will be randomly allocated 
to either minimal invasive group (group A) or 
surgery group (group B). Table 2 showed the 
clinical characteristics of the two groups of 
patients. All patients meet the inclusion and 
exclusion criteria, and all the patients signed 
the paper of agreement for the treatment. 
During the first visit to the outpatient clinic of 
the department, the patient’s history and a 
standard examination will be documented. 
Conform our selection criteria, the doctors 
decides whether a patient is eligible for this 
trial. The study will be explained to the patient, 
and after the patients signed the paper of 
agreement for the treatment, the patients were 

Figure 1. Percutaneous transhepatic embolization of the gastroesphageal varices. A-C. Selective catheterization of 
left gastric vein shows the varices. D. After embolization with 8 ml absolute alcohol and stainless-steel coils, left 
gastric vein is occluded, portography shows no other veins feeding varices. The arrow indicates the coils.



Treatment of variceal bleeding

19645	 Int J Clin Exp Med 2015;8(10):19642-19651

admitted by the research nurse to the depart-
ment of interventional radiology or the depart-
ment of surgery according to the random num-
bers formed by the computer to ensure equal 
distribution of the randomization treatments. 
Then the questionnaires are filled.

The treatment was carried out by two special-
ists, one was responsible for the minimal inva-
sive procedure, the other for the surgery, and 
they are not allowed to participate the assess-
ment of the results. Research nurses are kept 
blinded for the allocated treatment during the 
follow-up period of 2 year. After the treatment, 
two doctors, who were blinded with the treat-
ment, will call the patients at 24 months and 
the therapeutic effect (Platelets and white 
blood cell count, degree of varices, bleeding 
episode, diameter of the portal vein, etc) was 
assessed, and the main questionnaire will be 
filled and sent to researchers.

The statistical methods used include Chi-squ- 
are test, t test and Wilcoxon test.

Minimal invasive procedures (PEGV + PSE)

A standardized PEGV and PSE technique were 
performed in 25 patients, and C-arm fluoros-
copy was used for the procedures and DSA 
films were obtained for documentation pur- 
poses. Antibiotic prophylaxis was started 48 h 
before the PSE using cefoperazone and gen- 
tamicin, and continued for 5 days after the 
procedure.

PEGV

Percutaneous transhepatic embolization of 
gastroesophageal varices was performed in a 
non-germ surgical operation room. After pre-
medication with 50 mg ciorazepate and local 

anesthetic, the liver was punctured through the 
axillary line with a 22-gauge, 15-cm-long Disp 
Chiba Introducer Needle (Cook Incorporated) 
directed toward right branch of the portal vein 
under the guidance of ultrasound. After the 
success of the puncture, the Neff sheath with 7 
French O.D. (Cook Incorporated) was inserted 
into right branch of the portal vein and a 4F 
catheter was introduced to portal vein, gastric 
vein, splenic vein and mesenteric vein respec-
tively, then DSA of these veins were performed 
and the hemodynamics of the portal vein were 
reviewed independently by two investigators. 
After the catheter was selectively inserted into 
the left gastric vein, and the embolization was 
performed by injection of 5-25 ml absolute 
ethiodol according to DSA. When the blood flow 
of the left gastric vein was very slow, the main 
trunk of the vein was occluded with appropriate 
size stainless-steel coils [17]. After emboliza-
tion, portography was performed again to 
ascertain left gastric vein obliteration and the 
tip of the catheter was inserted into the splenic 
vein to detect the presence of other venous col-
laterals for eventual occlusion with same meth-
od. After the procedure was finished, pull out 
the catheter first and then pull the sheath out 
of the right branch of the portal vein very slowly 
but still keep the tip of sheath inside the liver 
for 5 minutes until no bleeding. If the bleeding 
was not stopped, the needle tract was emboli-
zed with Fibrin Sealant (Guanzhou Bioseal 
Biotech Co. Ltd), and finally the puncture site 
was wrapped with a compression bandage, 
then the patient was moved to the ICU for 48 
hours to make sure no bleeding (Figure 1).

PSE

PSE was performed using the Seldinger meth-
od in the third day after the PEGV. In brief, the 
femoral artery approach was used for superse-

Table 3. Cell counts of two groups before and after the treatment

Result Group A (non-surgical) Group B (surgical) Statistical 
analysis

White blood cell before the procedure (109/L) 2.33±0.65 (n=25) 2.2±0.60 (n=25) P=0.466
White blood cell in 6 months (109/L) 7.98±3.0 (n=23) 9.3±2.56 (n=22) P=0.101
White blood cell in 1 years (109/L) 7.98±3.0 (n=22) 9.3±2.56 (n=22) P=0.101
White blood cell in 2 years after the procedure (109/L) 7.98±3.0 (n=21) 9.3±2.56 (n=21) P=0.101
Platelets before the procedure (1010/L) 3.63±1.05 (n=25) 4.1±1.25 (n=25) P=0.157
Platelets in 6 months after the procedure (1010/L) 16.3±9.10 (n=23) 32.1±12.47 (n=22) P<0.001
Platelets in 1 years after the procedure (1010/L) 16.3±9.10 (n=22) 32.1±12.47 (n=22) P<0.001
Platelets in 2 years after the procedure (1010/L) 16.3±9.10 (n=21) 32.1±12.47 (n=21) P<0.001
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lective catheterization of the splenic artery, 
after splenic arteriography was performed, the 
arteriograms were reviewed independently by 
two investigators, and embolization was achi- 
eved by injecting 2-mm gelatin-sponge cubes 
suspended in a saline solution containing anti-
biotics until there was a 60% to 70% reduction 
in splenic blood flow. Strict aseptic technique 
was used throughout the procedure.

After the operation, patients were infused anti-
biotics for five days and gave some painkiller if 
necessary. The patients were followed up for 
24 months.

Surgery (Hassab’s operation)

Patients assigned to group B (n=25) underwent 
Hassab’s operation as previously described in 
detail by Yang and Qiu [26]. In brief, extended 
left subcostal incision or L incision of the left 
upper abdomen was used for extreme spleno-
megaly. After routine splenectomy, the gastric 
branch and 5-8 small branches of the gastric 
coronary veins were disconnected. The esopha-
geal branch was disconnected and suture-ligat-
ed. The gastric posterior vein was ligated by 
suturing, and then the left subphrenic vein was 
ligated as well. In addition, the arteries accom-
panied by the veins including the left gastric 
artery, left gastroepiploic artery, gastric poste-
rior artery and left subphrenic artery, were 
disconnected.

Two groups of patients were followed up, and 
the endoscopy, B ultrasound, liver function and 
hematologic examination were performed at 
24 months after the therapy.

Results

Between January and December 2006, 25 
patients were treated with the PGEV plus PSE 

and 25 patients with surgery respectively. The 
procedure of embolization and surgery were 
successful in all patients. All the patients treat-
ed once and the results are summarized in 
Table 4.

In minimal invasive group, the white blood cell 
and platelet count were 2.33±0.65 (109/L) and 
3.63±1.05 (1010/L) before the treatment, 7.98± 
3.0 (109/L) and 16.3±9.10 (1010/L) after the 
treatment at 24 month following up (P<0.05) 
(Table 3). The diameter of the portal vein were 
1.47±0.25 cm before the treatment and 
1.31±0.23 cm after the treatment at 24 month 
following up (P<0.05) (Table 4 and Figure 2). 
Esophageal varices passed from grade III to 
lower grade II in 11 patients, and from grade II 
to lower grade I in 6 patients at 24 month fol-
lowing up. All patients had mild fever and left 
flank pain in the 5-7 days following the proce-
dure, well controlled with non-steroidal anti-
inflammatory drugs. 1 cases of portal thrombo-
sis have been observed. No patient developed 
a splenic abscess. The recurrent bleeding rate 
was 16% (4/25) at 24 month following up. 3 
patients died of the recurrent bleeding, 1 
patient died of liver failure (Figure 3).

In surgical group, the white blood cell and plate-
let count were 2.2±0.60 (109/L) and 4.1± 
1.25 (1010/L) before treatment; 9.3±2.56 
(109/L) and 32.1±12.47 (1010/L) after the treat-
ment at 24 month following up (P<0.05). The 
diameter of the portal vein were 1.43±0.22 cm 
before the treatment and 1.28±0.18 cm after 
the treatment (P<0.05). Esophageal varices 
passed from grade III to lower grade II in 13 
patients, and from grade II to lower grade I in 7 
patients. 4 patients developed portal thrombo-
sis after the procedure. The recurrent bleeding 
rate was 20% (5/25), two patients died of living 
failure after the surgery, 2 died of recurrent 

Table 4. Outcomes of two groups before and after the treatment at 24 months

Result Group A (non-surgical) Group B (surgical) Statistical 
analysis

The diameter of the portal vein before the procedure 1.47±0.25 (n=21)§ 1.43±0.22 (n=21)¶ P=0.551
The diameter of the portal vein after the procedure 1.31±0.23 (n=21)§ 1.28±0.18 (n=21)¶ P=0.609
Rebleeding rate in 2 years after the procedure 16% (4) 20% (5) P=0.713
Death rate in 2 years after the procedure 16% (4) (3 for rebleed-

ing, 1 for liver failure)
16% (4) (2 for rebleed-
ing, 2 for liver failure)

P=1

Times in hospital (days) 17.56±8.79 32.3±12.2 P<0.001
Mean Cost (¥) 19662.4±5768.04 46285.02±12376.1 P<0.001
Note: §P=0.023, ¶P=0.011.
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Figure 2. The varice before and after the the mimal in-
vasive treatment. A, B. Show the varice before the treat-
ment. C. Shows the varice after the treatment. D, E. Show 
the gastric vein to renal vein shunt. The arrows shows the 
inferior vena cava.
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bleeding (Table 5). Most of the patients have 
dysfunction of stomach, mainly complaining of 
distension, no appetite and anorexia.

Discussion

Liver cirrhosis will lead to portal hypertension 
and hypersplenism. One of main complications 

of portal hypertension is varices. It  
is estimated that varices are present  
in about 30-40% of compensated 
patients and 60% of decompasated 
patients at the time of diagnosis [3, 
7]. And the rate of the bleeding is 
closely related with the size of the 
varices. The risk of variceal bleeding 
in patients with small varices is about 
7% at 2 years, and 30% in patients 
with large varices [5]. Thrombocyto- 
penia caused by hypersplenism is  
the other independent predictors of 
bleeding from large varices [23]. The 
treatments for the variceal bleeding 

Figure 3. The conventional endoscopy results of the varice before and after the minimal invasive treatment. A. 
Shows the large varices before the treatment. B. Shows the small varice after the treatment. C. Shows the the 
beaded esophageal varices and prominent red signs, which indicate grade 3 varices before the treatment. D. Shows 
the small varice without the red sign after the treatment. The arrows show the varices.

Table 5. Degree of variceal of two groups before and after 
the treatment at 24 months

Result Degree of 
variceal

Group A  
(non-surgical)

Group B 
(surgical)

Before the treatment (25) 0 0 0
I 0 0
II 40% (10) 36% (9)
III 60% (15) 64% (16)

After the treatment (21) 0 0 0
I 28.6% (6) 33.3% (7)
II 47.6% (10) 52.4% (11)
III 23.8% (5) 14.3% (3)

include two kinds of method, eradication of 
varices and relieving of portal hypertension. 
And on theory, the methods which can relieve 
the portal hypertension should be the most 
effective way. The endoscope treatment does 
not change the pressure of the portal vein; it 
does not prevent the recurrent bleeding, 
although it can benefit the variceal bleeding. 
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TIPS can relieve portal hypertension effectively, 
and decrease the recurrent bleeding rate, but  
it was not the first choice for the treatment of 
variceal bleeding.

It has been proved that PGEV and PSE can 
improve the clinical outcomes of the patients 
with variceal bleeding respectively, especially 
PGEV for the controlling of the acute bleeding 
[17, 18]. But PGEV does not relieve the portal 
hypertension effectively. If the patients have 
the hypersplenism, the very lower platelet will 
enhance the rebleeding. So the recurrent 
bleeding rate is still higher. In our study, we 
combined the PGEV and PSE to increase the 
platelet count, blood supply to the liver and 
decrease the blood supply to the portal vein 
relieving the portal hypertension, and finally to 
decrease the recurrent bleeding episode. Our 
results suggested the combination was suc-
cessful. A significant and progressive increase 
in white blood cell and platelet count has been 
observed in all patients; the diameter of the 
portal vein was decreased in all patients and 
esophageal varices disappeared or passed 
from higher grade to lower grade in most of  
the patients. The rate of recurrent bleeding  
episode in minimal invasive group was 16%  
at 2 years following up, which were significantly 
lower than that reported in the PGEV procedure 
only [17, 18]. The more important thing is that 
the recurrent bleeding rate in minimal invasive 
group was no different with the rate in the sur-
gical group, and the mortality in the minimal 
group was lower than that in the surgical group, 
although the statistical analysis was no differ-
ent. Meanwhile, the minimally invasive proce-
dure has several possible advantages com-
pared to the surgical procedure: 1) PGEV and 
PSE has little trauma compared to the surgery. 
PGEV can be completed under guidance of 
ultrasound with a thin needle and a 4F cathe-
ter, so it has avoided the more times acupunc-
ture and damage to the liver (compared to the 
acupuncture without guidance of ultrasound in 
the past). PSE was completed through the fem-
oral artery way, it was with very little trauma. 
Therefore this combination was safe. 2) The 
minimal invasive procedure has little complica-
tions compared to the surgery. In minimal 
group, no serious complications occurred. But 
in the surgical group, 3 patients died of the liver 
failure after the surgery. 4 patients have the 
portal vein thrombosis, because of the higher 

platelet count after the splenectomy. Most of 
patients in the surgical group have dysfunction 
of stomach, mainly complaining of distension, 
no appetite and anorexia. 3) Overall financial 
advantages compared to the surgical group. 
The times in the hospital or the mean cost in 
the minimal invasive group was significantly 
shorter or lower than that in the surgical group. 
4) The procedure was easy to perform com-
pared to surgery. The success rate of the proce-
dures in our minimal invasive group was 100% 
[27-29].

In conclusion, it suggests a lower likelihood of 
rebleeding versus historically described con-
trols with the combination of PGEV and PSE. 
The success rate and the rebleeding rate was 
no different in minimally invasive group com-
pared to the surgery, but minimally invasive 
procedure has more advantages compared to 
the surgery.
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