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Therapeutic Efficacy of Balloon-occluded Retrograde Transvenous
Obliteration in Patients with Gastric Variceal Bleeding

Kyung Sik Park, M.D., Young Hwan Kim, M.D.*, Jin Soo Choi, M.D.*,
Jae Seok Hwang, M.D., Jung Hyeok Kwon, M.D.*, Byoung Kuk Jang, M.D.,
Woo Jin Chung, M.D., Kwang Bum Cho, M.D., and Sung Min Ko, M.D.*

Departments of Internal Medicine and Diagnostic Radiology* Keimyung University College of Medicine, Daegu, Korea

Backgroud/Aims: Although balloon-occluded retrograde transvenous obliteration (BRTO) has been used as a new
procedure for gastric variceal bleeding due to its feasibility and minimal invasiveness, reports regarding the results
of BRTO are not well presented in Korea. Therefore, we analyzed the results of our experience in recent 39
months. Methods: Twenty eight patients who received BRTO for primary hemostasis or secondary prevention of
gastric variceal bleeding from December 2001 to March 2005 were analyzed retrospectively. Results: Twenty
three men and five women were involved, and the mean age was 53.7£9.6 years. Technical and clinical success
rates were 89.3% and 85.7%, respectively. Follow-up duration was 17.5£12.5 months in 23 patients. Gastric
varices disappeared in 78.3% and decreased in 21.7%. Relapses occurred in 4.3% of the patients. Preexisting
hepatic encephalopathy improved in all 11 patients. Aggravation of ascites, esophageal varices, portal hypertensive
gastropathy were observed in 45.8%, 30.4%, 56.5%, respectively. Increased Child-Pugh score (p<0.001) and
decreased albumin concentration (p=0.002) were observed 3 days after BRTO, but resolved 7 days later. Increased
albumin concentration and decreased Child-Pugh score maintained thereafter. Rebleeding occurred in 3 patients
which were caused by esophageal varices. Two-year survival rate was 54.6%. Presence of hepatocellular
carcinoma (HCC) (p=0.001) and Child-Pugh grade (p=0.033) affected the survival, but HCC was the only
independent risk factor (p=0.010, OR=15.837) in multivariate analysis. Conclusions: BRTO is an -effective
therapeutic procedure for primary hemostasis, secondary prevention, and for improving survival in gastric variceal
bleeding patients. (Korean J Gastroenterol 2006;47:370-378)
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Table 1. Patient Characteristics (n=28)

Gender
Male 23 (82.1%)
Female 5 (17.9%)
Age (years) 53.7+9.6 (39-81)
Underlying liver disease
Virus 23 (82.1%)
Alcohol 5 (17.9%)
Combined conditions
Hepatic encephalopathy 11 (39.3%)
Ascites 7 (25.0%)
Hepatocellular carcinoma 9 (32.1%)
Portal vein thrombosis 1 (3.6%)

Laboratory data

Albumin (g/dL) 2.9+0.6 (1.7-4.1)
Total bilirubin (mg/dL) 3.4+72 (0.4-36.0)
AST (IU/L) 77.7+89.2 (22-447)
ALT (IU/L) 68.7+112.2 (11-558)
BUN (mg/dL) 1.2+11.0 (5-46)

0.9+0.3 (0.5-1.7)
82124 (5-13)

Creatinine (mg/dL)
Child-Pugh score
Location of gastric varix

Lg-c 13 (46.4%)

Lg-f 8 (28.6%)

Lg-cf 7 (25.0%)
Combined esophageal varix

Fl 8 (28.5%)

2 12 (42.9%)

F3 0 (0.0%)
n, number, AST, aspartate aminotransferase; ALT, alanine

aminotransferase; BUN, blood urea nitrgen; Lg-c, gastric varix
at cardia; Lg-f, gastric varix at fundus; Lg-cf, gastric varix at
cardia to fundus; F1, form 1; F2, form 2; F3, form 3.
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Follow up
(n=23)

Overall clinical success
(n=24, 85.7%)

Follow up loss

Primary clinical success (n=1)
(n=22)
@ Technical success
(n=25, 89.3%) Second BRTO
(n=2)
First BRTO Clinical failure
(n=28) (n=3)
Death
(n=1)

“» Technical failure —» TIPS
(n=3, 10.7%)

Fig. 1. Overall course of the patients. Technical and clinical success
rates are 89.3% and 85.7%, respectively. Twenty three patients are
followed up for 17.5+12.5 (1.4-44.1) months.
BRTO, balloon-occluded retrograde transvenous obliteration; TIPS,
transjugular intrahepatic portosystemic shunt.
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Fig. 2. Changes of gastric variceal size according to the periods
after BRTO. Half of the patient group show disapperance of gastric
varices 6 months after BRTO while one patient shows recurrence
of gastric varix 12 months after BRTO.

n, number; d, day; BRTO, balloon-occluded retrograde transvenous
obliteration.
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10+ -<-- Albumin (g/dL)
~p<0. 001_| - Bilirubin (mg/dL)
—o— Creatinine (mg/dL)

Tl --0-— Child-Pugh
754 o 0-- Child-Pugh score
|—p=0.004—' oo

____________________ <
g_ _______ PR —<A> e A
251 | ]
p=0.002

T T
Pre BRTO 3 days 7 days 1 month 6 months

Fig. 3. Changes of laboratory data according to the periods after
BRTO. Hepatic function aggravated 3 days after BRTO, but im-
proved from 7 days to 6 months after BRTO.

BRTO, balloon-occluded retrograde transvenous obliteration.
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Fig. 4. Cumulative bleeding-free rate. Rebleeding occurred in 3
patients on 2.9, 16.8, and 18.5 months after BRTO and were caused
by esophageal varices in all cases.

BRTO, balloon-occluded retrograde transvenous obliteration.
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Table 2. Univariate and Multivariate Analysis of Prognostic
Factors Affecting Overall Survival after BRTO

Univariate Multivariate
analysis analysis
Variable
Log-rank
statistic OR P
Concomitant HCC 1198 <0.001 15.84 0.010
Child-Pugh Class B to A 4.41 0.036 - 0.345

Child-Pugh Class C to A 6.37 0.012 - 0.152

BRTO, balloon-occluded retrograde transvenous obliteration;
HCC, hepatocellular carcinoma; OR, odd ratio.
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Fig. 5. Cumulative survival rate. (A) Eight deaths has occurred
with predictive overall mean survival time of 29.3 months. (B)
Significant differences in survival are observed between the patient
groups with Child-Pugh class A and class B (p=0.036) or C(p=
0.012). (C) Significant difference in survival is observed between
the patient groups with and without hepatocellular carcinoma
(p=0.001).

* p=0.036, Child-Pugh A vs. Child-Pugh B.

" p=0.012, Child-Pugh A vs. Child-Pugh C.

* p=0.359, Child-Pugh B vs. Child-Pugh C.

§p=0.001, Hepatocellular carcinoma (-) vs. Hepatocellular carci-

noma (+).
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