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Case Report
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Abstract

Introduction: Spinal dural arteriovenous fistulas (SDAVFs) are characterized by an abnormal connection between a spinal radicular
artery and a perimedullary vein, mainly fed by a radicular artery at the nerve root sleeve.

Case Presentation: Here, we describe the case of a 40-year-old woman, presenting with progressive weakness of the lower extremi-
ties and the sphincter. Thoracic magnetic resonance imaging (MRI) showed spinal cord edema and signal voids on the dorsal surface
of the cord. Spinal angiography demonstrated a SDAVF with a nidus at the sacral level; the feeder of the arteriovenous fistula was a
lateral sacral artery, as a branch of the internal iliac artery. The lateral sacral artery was subselectively catheterized, and SDAVF was
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embolized with 25% n-butyl cyanoacrylate (NBCA) glue (glue: lipiodol ratio, 1:3).
Conclusion: After embolization, no definite residual connection was visualized between the arterial and venous systems.

1. Introduction

Spinal arteriovenous fistulas (AVFs) and arteriovenous
malformations (AVMs), as complex neurosurgical lesions,
are significant causes of morbidity. They are responsible
for1-2% of neurovascular pathologies (1). Patients typically
have slowly progressive symptoms, such as pain, paresthe-
sia, and myelopathy, and are often misdiagnosed with de-
generative cervical or lumbar stenosis. These lesions can
be classified in terms of pathophysiology, neuroimaging
results, and neuroanatomy (2).

Spinal dural arteriovenous fistulas (SDAVFs) are the
most common type of AVF lesions, accounting for up to
80% of all lesions identified (3). SDAVFs are character-
ized by an abnormal connection between a spinal radicu-
lar artery and a perimedullary vein, typically at the dural
sleeve of the dorsal nerve root. However, other sites, such
as the lateral sacral artery, are infrequently reported as the
origin of SDAVF (4, 5). It is evident that an uncommon ori-

gin of SDAVF may lead to a delayed diagnosis.
Arterialization of the medullary vein can lead to ve-
nous congestion of the spinal cord. As venous pressure
increases, tissue perfusion decreases, along with vascular
steal, resulting in ischemia and even hemorrhage in some
cases (6). The primary diagnostic modalities for SDAVFs in-
clude magnetic resonance imaging (MRI) and spinal dig-
ital subtraction angiography (DSA). Besides, microsurgi-
cal obliteration, endovascular embolization, and radio-
surgery are important therapeutic approaches (6).

2. Case Presentation

A 40-year-old woman was referred to our center with
primary complaints of radicular lower back pain and
slowly progressive paraparesis for nine months. Lum-
bosacral MRI and spinal DSA had been performed in an-
other center for non-diagnostic purposes. In thoracic MR,

spinal cord edema from T6 to T12 (maximum edema at Ti1),
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as well as tortuous signal voids on the dorsal surface of the
spinal cord, was detected.

After the patient was referred to our center, in her phys-
ical examination, bilateral paraparesis (bilateral muscle
power was 3 out of 5 score) and increased deeptendon re-
flexes (3+ DTR) were observed. Notably, no urinary or fe-
cal incontinence was observed. The patient underwent
thoracic MRI, which showed spinal cord edema and signal
voids on the dorsal surface of the cord (Figure 1). Following
spinal angiography via injections into the subclavian, ver-
tebral, and iliac arteries, computed tomography (CT) an-
giography of the thoracic aorta and spinal artery was per-
formed, which was not diagnostic (Figure 1).

After three days, the patient’s symptoms deteriorated,
and complete paraplegia and urinary incontinence oc-
curred. Emergency laminectomy and durotomy from T9
to L1 were also carried out. Although a tortuous, engorged
vein was seen on the dorsal surface of the spinal cord,
no fistula or direct connection was detected between the
radicular artery and the perimedullary vein (Figure 2).

Moreover, no clinical improvement was seen after
surgery. After two days, repeated spinal angiography indi-
cated a dural AV fistula with a nidus at the sacral level, fed
by the lateral sacral branch on both sides of the internal il-
iacartery with a slow venous drainage, indicative of cepha-
lad extension into the T8 level. The lateral sacral artery
was subselectively catheterized with a Marathon micro-
catheter (Medtronic, Minneapolis, MN, USA). After proper
positioning in the left and right lateral sacral arteries re-
sponsible for supplying the lesion, DAVF was confirmed by
DSA. Next, 25% n-butyl cyanoacrylate (NBCA) glue (glue: li-
piodolratio, 1:3) was injected into the fistula and its venous
segment under fluoroscopic visualization. After emboliza-
tion with cyanoacrylate glue, no definite residual connec-
tion was visualized between the arterial and venous sys-
tems. There was no complication after embolization (Fig-
ure 3).

Thoracolumbar MRI was repeated one day after em-
bolization, suggesting no signs of signal voids or tortuous
veins (Figure 4). Two days after embolization, some clini-
cal improvement was observed. Five days later, the muscle
strength of the left and right lower limbs was 3/5 and 2/5,
respectively.

3. Discussion

Spinal dural AVFs and other spinal vascular malforma-
tions are rare disorders, which are usually misdiagnosed;
therefore, comprehensive and precise physical examina-
tion and clinical suspicion are essential for a timely diag-
nosis. Kim and Spetzler classified these lesions into six
types: extradural AVFs, intradural dorsal AVFs, intradural
ventral AVFs, extradural/intradural AVMs, intramedullary
AVMs, and conus medullaris AVMs (2).

SDAVF, an intradural dorsal lesion according to Kim
and Spetzler’s classification, is responsible for 80% of
all spinal vascular malformations and is usually located
within the dura at the level of the intervertebral foramen.
The fistula is commonly located in the thoracic and Ium-
bosacral regions of the spinal column, while it is less fre-
quently found in the cervical region. Moreover, its feeding
artery originates from the radiculomeningeal, intercostal,
and lumbar arteries, with venous drainage through the di-
lated radicular and/or perimedullary veins (7).

MRI s a sensitive modality for the diagnosis of SDAVFs,
that shows increased T2 signals in the spinal cord and some
of the perimedullary flow voids (8). Kiyosue et al. inves-
tigated 207 patients with spinal vascular malformations.
Overall, 108 cases were diagnosed with SDAVFs, mostly fed
by the radiculomeningeal artery; however, none of them
were fed by the iliac arteries (9). In another study by Kang
etal., the average time of diagnosis was 6.5 months, and the
majority of patients showed myelopathy in their physical
examinations at the time of diagnosis (10).

Microsurgical obliteration and endovascular em-
bolization are the primary treatments for SDAVFs. Micro-
surgery contributes to definitive treatment, with a lower
failure rate than embolization. In recent years, advances in
embolic agents, imaging techniques, and microcatheter
devices have resulted in growing interest in endovascular
lesion embolization (10). Besides, the type and location
of the fistula and the angioarchitecture of the lesion can
affect the decision-making process for treatment.

Embolization of particles, such as polyvinyl alcohol
(PVA), has been largely abandoned in the treatment of
SDAVFs because of their high recanalization rate. NBCA is
the main embolicagentused in the treatmentof spinal vas-
cular lesions (11). It is considered safe for the treatment of
SDAVFs (12), with an acceptable embolization success rate
compared to embolization with Onyx and PVA (8). More-
over, Alvarado et al. reported two cases of SDAVFs in their
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Figure 1. A, Sagittal T2-weighted MRI shows spinal cord edema, as well as dilated and tortuous signal voids; B, CT angiography of the thoracic aorta and spinal artery; C, Spinal
angiography shows no fistula
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Figure 3. Spinal angiography; A, Injection into the right internal iliac artery (black arrow: feeder from the superior branch of the lateral sacral artery; white arrow: a nidus
in the sacral area); B, Angiography of the left internal iliac artery shows a fistula from the lateral sacral artery (black arrow); C, After embolization, no fistula was seen; D, The
final image demonstrates n-BCA glue cast formation
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Figure 4. Sagittal T2-weighted MRI after laminectomy and embolization indicates diminished spinal cord edema and no signal voids

study. In the first case, the left sacral artery was found as
the origin of fistula, embolized with NBCA. In the other
patient, the right sacral artery was the feeder of fistula,
for which endovascular embolization was carried out with
ethylene vinyl alcohol (Onyx) (13).

There are reported cases of the unilateral sacral artery
as the origin of SDAVFs (4, 7,14, 15). However, SDAVFs, fed by
the bilateral lateral sacral artery, have been rarely reported
(16). In this study, we reported a dorsal type of SDAVF, fed
bilaterally by the lateral sacral arteries of the internal iliac
artery. These fistulas are mainly fed by a radicular artery
at the nerve root sleeve. In our patient, the feeder origi-
nated from the lateral sacral artery as a branch of the inter-
nal iliac artery, for which complete embolization was per-
formed with NBCA.

Iran ] Radiol. 2022;19(1):e115118.

In conclusion, it is essential to perform selective spinal
angiography of thoracic and lumbar intercostal arteries in
patients with SDAVFs. If a fistula is not detected, injection
into the subclavian, vertebral, external carotid, and iliac ar-
teries is necessary.
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