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Endovascular Embolization of a Spinal
Arteriovenous Fistula
S. Sirakov1, H. Hristov2, A. Sirakov3, K. Ninov4
Abstract: Spinal arteriovenous fistulas are rare formations with severe clinical symptoms and consequences, if left untreated. Over the
past few decades, considerable progress has been made for the clarifying and correct interpretation of these lesions by conducting
selective angiographies. Good knowledge of anatomical characteristics and pathophysiology of spinal arteriovenous fistulas has led to
the development and implementation of endovascular treatment of this pathology. The development and evolution of diagnostic
procedures, interventional treatment and surgery have contributed to the more effective treatment of spinal arteriovenous fistulas. We
present a clinical case from our experience in endovascular treatment of spinal arteriovenous malformations.
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1. Case Report
The case refers to a 46-year old patient with progressive
weakness of the lower limbs having developed for the last
24 months and presenting with inability to walk
independently in the last 90 days. On the conducted nuclear
magnetic resonance imaging, an arteriovenous fistula was
visualized, as the presence of intradurally dilated venous

vessels was most pronounced in the thoracic spine. A part of
the abnormal venous vessels was possible to be traced in the
cervical and lumbar segments. Pronounced myelopathy at
Th7-Th8 level and a similar one in the caudal direction,
reaching and involving the medullar cone, were also
observed.

Figure 1: Images of the vascular structures, running a long distance intradurally and compressing the dural sac (with
presented myelopathy in the thoracic and lumbar segments)
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Figure 2:: Images of the intradurally dilated venous vessels, traced in the cervical spine as well
The patient was referred for a conventional digital
subtraction angiography. Both vertebral arteries and the
anterior spinal arteries at Th4-L4 levels bilaterally were
visualized. On the conducted selective angiography, a
pathologic arteriovenous shunt at Th6-Th7 level on the left
and a similar one with smaller flow at Th6-Th7 level on the

pathologic shunts filled with the
right were visualized. The pathological
contrast medium a severely dilated and tortuously folded
vein, located intradurally and running into cranial and caudal
direction.

Figure 3: Images of the pathological shunts at Th6-Th7 level on the right and Th6-Th7 level on the left
Intra-operatively, the pathological shunt at Th6-Th7 level on
After consulting a multidisciplinary team of neurosurgeons
the right was visualized and interrupted completely through
and radiologists, we decided to conduct a surgery with the
surgical means (placing a clip), but the pathological shunt at
aim to interrupt the pathological shunts bilaterally.
the same level on the left, visualized on the conventional
angiography, was not found.
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Figure 4: Intra-operative interruption of the pathological shunt at Th6-Th7 level on the right
On the subsequent control angiography, conducted 45 days
after the surgery, no recanalization of the surgically removed
shunt at Th6-Th7 level on the right was visualized, but the
shunt at the same level on the left, described preoperatively,
was still persistent. Due to the location of the shunt and its
anatomical specificity, making impossible its localization
during surgery, we decided to perform an endovascular
embolization of the persistent shunt.
The endovascular embolization was conducted without
general anesthesia. The right femoral artery was catheterized

by Seldinger. A selective catheterization of the left anterior
spinal artery was realized at Th6-Th7 level. By introducing
Apollo microcatheter or SilverSpeed microguidewire, the
reached By
level of the pathological shunt was reached.
administering the long-lasting, non-adhesive embolic agent
Onyx, we realized a total embolization of the residual
angiography
arteriovenous fistula. On the conducted control angiography,
no filling of the described dilated vein, located intradurally,
was visualized. The patient suffered no complications and
complaints after the embolization period.

Figure 5: Embolization of the pathological shunt at Тh6-Тh7 level on the left
Following the performed combined surgical and
endovascular therapy, improvement of the patient’s
neurological symptoms was registered.
Discussion
We report a case of a relatively rare vascular pathology of
the spinal cord, where again it was confirmed that the better
understanding
of
anatomical
characteristics
and
pathophysiology of a certain vascular malformation leads to

more effective treatment option. In our case, we preferred
surgical treatment, which is the gold standard for spinal
arteriovenous malformations (I type), but in the presence of
a residual pathological shunt, inaccessible for the classic
surgery, endovascular treatment was conducted to achieve
radical results. In certain vascular malformations, the
multidisciplinary treatment approach results in a more
effective treatment.
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