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Balloon-occluded Retrograde Transvenous
Obliteration (B-RTO) for Portal Hypertension

Shozo Hirota, Tetsuya Fukuda,
Shinichi Matsumoto, Koji Sugimoto, Kenta Isaki,
Takeshi Yoshikawa, Yoshinori Akasaka
and Kazuro Sugimura

We reviewed the current techniques and published results
of balloon-occluded retrograde transvenous obliteration (B-
RTO)for gastric varices (GV)and hepatic encephalopathy.
The portal hemodynamics of gastric varices were classified
into three types according to their feeding vessels, and the
| development of collateral veins under balloon occlusion of
gastro-renal shunt was classified into five grades. The main
draining veins of gastric varices were gastrorenal and gastro-
inferior phrenic shunts. Preprocedural diagnosis of portal
hemodynamics is important in selecting the technique for
B-RTO. The rate of disappearance or marked reduction of
GV was 98%, and the rate of recurrence of GV was 2%.
Hepatic encephalopathy due to gastrorenal shunt improved
markedly. In contrast, esophageal varices were aggravated
at rates of 10% to 62.5% by the postprocedural elevation
of portal pressure.

Common adverse effects were hemoglobinuria, abdomi-
nal pain, and low-grade fever, but ascites and pleural effu-
sion were also reported. Severe complications such as car-
diogenic shock, atrial fibrillation, and pulmonary embolism
were reported.

We await technical improvements and further indications
for this procedure.
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Fig. 1 Watanabe's classification of GV by portal venous flow.?
The three types of venous supply to gastric varices as classi-
fied by portography are as follows: R > L: right type, R = L: equal
type, R < L: left type, GV: gastric varices, EV: esophageal va-
rices, PV: portal vein, SV: splenic vein, L: posterior and/or short
gastric vein, R: left or right gastric vein.

Fig. 2 Collateral veins draining from gastric varices.?
AdV: adrenal vein, AsLv: ascending lumbar vein, AV:
Azygos vein, BC: balloon catheter, CV: coronary vein,
GoV': gonadal vein, G-R shunt: gastrorenal shunt, HaV:
hemiazygos vein, ICV: intercostal vein, IPV: inferior
phrenic vein, PcV: pericardiacophrenic vein, PVBr:
branches of phrenic veins, RGV: posterior gastric vein,
RV: renal vein, SGV: short gastric vein, SpV: splenic vein.
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Fig. 3 Grades of development of gastric varices and collateral veins.”
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Fig. 4

A: Balloon-occluded retrograde venography of
gastrorenal shunt with grade 3 gastric varices shows
dilated collateral veins and partially depicted gastric
varices.

B, C: Strongly enhanced gastric varices (Fig. 4B)be-
fore B-RTO disappeared two months after the treat-
ment (Fig. 4C).
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Fig. 5 Retrograde varices venography from the inferior phrenic
vein, which acted as main draining vein of gastric varices in this
patient, shows short posterior gastric veins and coronary veins.
CV: coronary vein, GV: gastric varices, IPV: inferior phrenic vein,
PGV: posterior gastric vein, SGV: short gastric vein.

Fig. 6 A patient with solitary gastric fundal varices resuting from
regional portal hypertension due to splenic vein obstruction. The
venous phase of splenic arteriography shows obstruction of
splenic vein, gastric varices, many collateral veins, including the
dilated gastroepiploic vein and coronary vein, draining into the
portal system. CV/: coranary vein, GV: gastric varices, GEV: gas-
troepiploic vein.
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Table 1 List of reports on B-RTC
Reports No.of | Disappearance | Recurrence | Aggravation | Change of Complication Pts. with | Hepatoma | Improvement
(year) pts. | or Reduction of GV of EV hepatic >twice | discovered of HE
of GV function BRTO | during F/UJ
Kanagawa® | 32 31 (97) 0 6 (19) NC NR 6 (19) NR NR
(1996)
Koito'® 30 30 (100) 3 (10) 3 (10) NC helmoglobinuria (100), | 3 (10) NR NR
(19986) fever (70)
Akahane'! 9 9 (100) 1 2 (22) improved ICG|  helmoglobinuria, NR NR NR
(1997) fever
Sonomura'® | 14 14 (100) 0 2 (14) NR helmoglobinuria (79), | 6 (43) NF NR
(1998) fever (93), Abdominal
pain (36), Ascites (7)
Hirota® 20 20 (100) 0 3 (15) NR shock (5), 6 (30) 2 3 (100)
(1999) hemoglobinuria
Matsumoto” | 10 10 (100) 0 6 (60) improved | helmoglobinuria (100),| NR NR NR
(1999) ICG, increase fever (30)
of PV-flow
Hayashi'® 24 24 (100) 0 5/24 (21) | improvement NR 2 (8) 0 NR
(1998)
Kondoh'® | 22 21 (95) 0 35.40% NR fever (85), abdominal | NR NR NR
(1999) pain (15), pl.
effusion (50)
Kiyosue' | 21 | 13/15 (87) NR 10/16 NR abdominal NR NR NP
(1999) (62.5) pain (29), fever (71),
ascites (19)

NR: not recorded, NP: not performed, NC: no change, GV: gastric varices, EV: Esophageal varices, HE: hepatic encephalopahty,

F/U: follow-up, pl.: pleural
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