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Abstract:

We report a case of lumbar spinal hematoma caused by balloon-occluded retrograde transvenous obliteration for gas-
tric varices in a woman in her 60 s with liver cirrhosis due to non-alcoholic steatohepatitis. The patient presented to
the emergency department with a chief complaint of sudden nausea and hematemesis. Endoscopic sclerotherapy was
performed, followed by balloon-occluded retrograde transvenous obliteration for residual varices. During balloon-
occluded retrograde transvenous obliteration, she complained of back pain and subsequently developed thigh pain.
CT and MR scans revealed subdural hematoma and subarachnoid hemorrhage within the spinal canal at the thora-
columbar level. It is presumed that balloon-occluded retrograde transvenous obliteration altered blood flow in the
paravertebral plexus, causing an intraspinal canal hemorrhage. To our knowledge, this study is the first to report a

case of an iatrogenic spinal hematoma caused by balloon-occluded retrograde transvenous obliteration.
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Introduction

Since its initial description by Kanagawa et al. in 1996,
balloon-occluded retrograde transvenous obliteration (B-
RTO) has been recognized as an effective treatment for gas-
tric varices [1]. Complications associated with B-RTO are
those related to the initial procedure and late portal hyper-
tension. Typical early complications, such as nausea, back
pain, fever, and hematuria, are prevalent in a significant per-
centage of cases [2]. However, they are transient and self-
limiting.

In this study, we present a case of thoracolumbar spinal
hematoma that occurred as a complication of B-RTO for
gastric varices. To our knowledge, there are no previous re-
ports on spinal hematomas caused by B-RTO. In this report,
we outline our case and discuss the underlying mechanisms.

Case Report

A woman in her 60s with a history of liver cirrhosis due
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to NASH presented to the emergency room with a chief
complaint of sudden nausea and dark-red vomiting.
Contrast-enhanced CT revealed large gastric varices but no
active bleeding. The gastric varices were confirmed to have
been supplied through the posterior gastric vein, draining
into the inferior phrenic vein (Fig. 1A and 1B).

Abnormal laboratory test results on admission were as
follows: albumin, 3.5 g/DL (normal range, 4.1-5.1 g/dL);
hemoglobin, 10.5 g/dL (normal range, 11.6-14.8 g/dL);
platelet count, 8.4 X 10%/ul (normal range, 15.8-34.8 X 107/
mcL); prothrombin time, 13.3 s (normal range, 10.0-13.0 s);
and activated partial thromboplastin clotting time (APTT),
23.7 s (normal range, 25.0-40.0). Her hepatic impairment
status was Child-Pugh class A (mild hepatic impairment).
Emergency endoscopy revealed varicose veins with white
plugs, indicating bleeding but no active bleeding. Therefore,
endoscopic sclerotherapy was performed the following day.
A mixture of 1 ml of n-BCA (Histoacryl; B. Braun, Melsun-
gen, Germany) and 0.5 cc Lipiodol (Lipiodol 480 injection;
Guerbet Japan, Tokyo, Japan) was injected into the gastric
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Figure 1.

Contrast-enhanced CT at ER. A: Early phase of contrast-enhanced CT revealed large

varices protruding into the gastric lumen (white arrow). There was no contrast extravasation sug-

gestive of active bleeding. B: In 3D volume rendering images, gastric varices (white arrow) were

found to receive blood from the posterior gastric vein (double white arrow) and drain to the inferior

phrenic vein (arrowhead).

Figure 2. Emergency endoscopy. A: Gastric fundal varices with white plugs (white arrows) in

retroflex view were observed. A catheter is inserted to inject NBCA. B: After injection, bleeding

that could not be controlled with an endoscope appeared from the puncture site.

varices (Fig. 2A). However, after the catheter was removed,
bleeding could not be controlled with endoscopic manipula-
tion (Fig. 2B), and cessation was achieved by placing an S-
B tube (All Silicone Sengstaken-Blakemore Tube; Create
Medic Co., Yokohama, Japan).

Based on the CT findings, gastric varices with residual
blood flow were determined to be treatable with B-RTO,
and B-RTO was performed 4 days after onset.

An 8Fr-guiding catheter (BRTO-ASA, Medikit, Tokyo, Ja-
pan) was introduced into the left adrenal vein via the right
femoral vein under local anesthesia. Subsequently, a 6Fr bal-
loon catheter (Selecon MP Catheter 2, Terumo Clinical Sup-
ply Co. Ltd., Gifu, Japan) was advanced peripherally into
the left inferior phrenic vein via the 8Fr-guiding catheter.
Retrograde venography during balloon occlusion of the left
inferior phrenic vein with manual injection revealed gastric
varices, afferent veins, and paravertebral collateral veins
(Fig. 3A). To prevent leakage into the collateral veins, the

balloon catheter was advanced distally, the balloon was rein-
flated, and venography was repeated with manual injection,
which revealed only the gastric varices and their afferents
(Fig. 3B). At this site, where the collateral veins had disap-
peared, 8 mL of 5% ethanolamine oleate with iopamidol
(EOI) (a mixture of 10% ethanolamine oleate [Oldamin,
ASKA Pharmaceutical, Osaka, Japan] an equal amount of
iopamidol [lopamiron 300, Bayer, Osaka, Japan]) was in-
jected.

Prior to the EOI injection, the patient complained of left
chest pain, but there were no electrocardiogram abnormali-
ties. Immediately after the EOI was injected, her condition
was checked, and she complained of back pain, which was
not present before the EOI injection, but not epigastric pain.

The balloon remained inflated, and after confirmation that
blood flow had disappeared on venography 4 h later, the
balloon was deflated, and the catheter was removed.

Subsequently, the patient developed severe back pain and
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Figure 3. B-RTO. A: Retrograde venography under balloon occlusion of the left inferior phrenic
vein demonstrated the gastric varices (white arrow) and its afferent vein from the posterior gastric

vein (double white arrows). An anastomosis to the paravertebral vein (arrowheads) can be seen just

above the cranial side of the inflated balloon. B: The balloon was inflated distal to the anastomosis

to the paravertebral vein, and the EOI was injected from this location, where only the gastric varices

were visualized.

Figure 4. A: Noncontrast CT the day after B-RTO. In the axial image of the 12% thoracic vertebra (Th12) level, the
spinal cord was surrounded by high density, which suggests subarachnoid hemorrhage (black arrows). Lipiodol accu-
mulation by EIS was observed in the gastric varices (white arrow). B: Noncontrast CT the day after B-RTO. At the
second lumbar vertebra (L2) level, the outline of the dural sac is clearly delineated (white arrow), and the lumen of the
dural sac is high density, which suggests subarachnoid hemorrhage. C: Noncontrast CT at ER. In the axial image of the

12 thoracic vertebra (Th12) level, the attenuation within the spinal canal is homogeneous, and it is difficult to distin-

guish between the spinal cord and cerebrospinal fluid.

bilateral thigh pain. CT was performed the following day to
identify the cause of the pain and showed embolization of
the varicose veins. However, a high-density area was found
around the spinal cord in the thoracolumbar spinal canal
(Fig. 4A and 4B), which was not recognized in the prior
CT on admission (Fig. 4C). Suspecting hemorrhage within
the dural sac, a lumbar MRI was subsequently performed. In
T1- and T2-weighted sagittal images, the water signal in the
cerebrospinal fluid space was obscured, and the contrast be-
tween the spinal cord and cerebrospinal fluid was decreased,
indicating a subarachnoid hemorrhage when combined with
the CT findings (Fig. SA and 5B). T2-weighted axial im-
ages showed a crescent-shaped low signal in the left poste-
rior part of the spinal cord within the dural sac, which was
believed to be a subdural hematoma (Fig. 5C), due to which

the spinal cord had deviated to the right.

Although the pain was severe in the lower back, buttocks,
and thighs, there was no motor paralysis; therefore, pain
control and conservative treatment were performed. In the
T1-weighted MRI image taken 1 week after B-RTO, the
subdural hematoma had an increased signal and could be
recognized as a clear, high-intensity area on the T1-weighted
images (Fig. 6A and 6B).

Although the patient’s symptoms disappeared after 1
month, she was discharged from the hospital without any se-
quelae.

Discussion

B-RTO is widely accepted as an interventional therapy for



Interventional Radiology 2025; 10: ¢2024-0006

https://doi.org/10.22575/interventionalradiology.2024-0006

Figure 5. MRI performed the day after B-RTO. A: In T2-weighted sagittal image, the CSF signal within the dural
sac is heterogeneous. Incidental lumbar spinal canal stenosis is noted at the lower lumbar level. B: In T1-weighted sag-

ittal image, the CSF signal dorsally increases, with poor contrast with the spinal cord. C: T2-weighted axial image

shows a crescent-shaped low-signal subdural hematoma in the dural sac with spinal cord deviation (white arrow).

Figure 6.

MRI performed 1 week after B-RTO. A: T1-weighted sagittal image shows subdu-

ral hematoma (arrowheads) as high-intensity area along inner edge of dural sac. B: T1-weighted

axial image shows subdural hematoma as crescent high intensity (white arrow).

gastric varices. Most of its complications, such as nausea,
epigastric pain, hematuria, fever, and back pain, are transient
and self-limiting [3]. Serious complications, such as pulmo-
nary embolism, ascites, pleural effusion, liver failure, cardio-
genic shock, and gastric ulcers, some of which can be fatal,
have been also reported. However, spinal hemorrhage has
not been reported. In a meta-analysis of 1016 patients from
24 studies, the frequency of significant complications de-
fined according to the Society of Interventional Radiology
clinical practice guidelines was 2.6% [4]. Two of these cases
resulted in procedure-related death (defined as death within
24 h of B-RTO), both of which had concomitant HCC; one

case had a tumor embolism in the right branch of the portal
vein prior to B-RTO, and the other had Child-Pugh class C
liver cirrhosis. In addition, although rare, life-threatening
complications, such as anaphylactic shock and cerebral em-
bolism, have been reported [5, 6].

In this case, thoracolumbar spinal hemorrhage can be con-
sidered as a complication of B-RTO since lower back pain
as a symptom of hemorrhage developed during the proce-
dure. The most likely cause of hemorrhage was balloon ob-
struction of the efferent flow, which caused a sudden in-
crease in collateral paravertebral venous blood flow, increas-
ing venous pressure within the spinal canal and eventually
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causing the vein to rupture. The venous plexus in the spinal
canal (internal vertebral venous plexus) consists of the ante-
rior plexus located behind the vertebral body and the poste-
rior plexus located in front of the vertebral arch. These ve-
nous plexuses communicate with the external vertebral ve-
nous plexus around the vertebrae via basivertebral vein in
the vertebral body and intervertebral vein in the interverte-
bral foramina. Since the vertebral venous system is a valve-
less network, blood flow is affected in various pathological
conditions in the retroperitoneum. Cases of epidural varices
caused by inferior vena cava thrombosis, inferior vena cava
agenesis, and Budd-Chiari syndrome have been frequently
reported [7]. A case of varicose veins due to portal vein
thrombosis was also reported, and this case also developed
cauda equina syndrome [8].

There are two possible routes of blood flow to the verte-
bral venous plexus in this case. First, the initial balloon dila-
tion in the distal inferior phrenic vein allowed the outflow
of blood from the gastric varices directly into the paraverte-
bral vein. This possibility is supported by the fact that the
onset of low back pain occurred early during the procedure.
Second, the gastric varices were occluded by the injection of
EOI, and portal vein blood flow, which could no longer
flow into the varices, flowed into the paravertebral vein.
This second possibility is supported by the fact that the pa-
tient’s symptoms worsened to include not only lower back
pain but also thigh pain, suggesting that bleeding continued
after the procedure. However, it is difficult to distinguish be-
tween these two possibilities. A decrease in platelets due to
pancytopenia associated with liver cirrhosis is another factor
that can cause hemorrhage. However, the patient has no his-
tory of surgery that could affect the retroperitoneal vein cir-
culation, and there was no history of anticoagulant therapy.

A meta-analysis with 613 patients revealed that in one-
third of spinal hematomas, no etiology was identified as the
cause of bleeding [9]. After idiopathic spinal hematoma,
anticoagulant-related treatments and vascular malformations
emerged as the second and third most common cause, re-
spectively. Other common causes of idiopathic spinal hema-
toma include spinal and epidural anesthesia combined with
anticoagulation therapy. The cranial extension of the spinal
hematomas included in this analysis displayed two peaks:
one in the middle to upper cervical region and the other in
the lower thoracic region of the spinal column. Epidural he-
matoma was the most prevalent hematoma within the spinal
canal (75%), followed by subarachnoid hemorrhage (16%)
and subdural hematoma (4.1%). The rates of bleeding in-
volving multiple layers were 1.5%, 0.33%, and 0.33% in
combined epi- and subdural, combined epidural/subarach-
noid, and combined subarachnoid/subdural/subarachnoid he-
matomas, respectively. It is noteworthy that combined sub-
dural/subarachnoid bleeding, as observed in our case, was
not addressed in this meta-analysis, indicating that it may be
extremely rare. latrogenic intraspinal bleeding is rare; com-
mon causes of this phenomenon include anticoagulation,
spinal anesthesia, lumbar puncture, and spinal surgery. Re-
garding other causes, one case has been reported in which

bleeding occurred after removing the catheter tip of the cen-
tral venous line that had penetrated the jugular vein and en-
tered the intervertebral foramen [10]. To our knowledge,
there are no previous reports on cases of bleeding into the
spinal canal associated with B-RTO or other intravascular
interventions.

In this case, when the patient complained of back pain,
we assumed that it is similar to the usual epigastric pain
caused by EOI injection. When she complained of thigh
pain, we finally realized that an unusual complication was
occurring. We emphasize that patient complaints should al-
ways be interpreted with caution, as unexpected complica-
tions can always occur in intravascular interventions. Based
on our experience, we recommend that retrograde venogra-
phy under balloon occlusion should be performed with cau-
tion due to the risk of spinal hemorrhage.
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