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Spontaneous closure of an incidental high-flow paravertebral arteriovenous fistula
caused by vertebral giant cell tumor curettage: illustrative case
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BACKGROUND Paravertebral arteriovenous ﬁstula (AVF) after spinal surgery is rarely reported in the literature. Its natural course is largely unknown.
OBSERVATIONS The authors report a 31-year-old woman with a high-ﬂow AVF after T12 vertebral giant cell tumor curettage. Eight months after the
initial surgery, revision en bloc surgery was planned. Preoperative computed tomography angiography was performed for vascularity assessment,
which incidentally revealed a large paravertebral early-enhanced venous sac. High-ﬂow AVF was conﬁrmed through subsequent spinal angiography.
Endovascular embolization was scheduled before the surgery to avoid massive blood loss. However, the AVF closed spontaneously 1 month after the
spinal angiography. The plan was changed to preoperative embolization; subsequently, three-level en bloc spondylectomy was performed smoothly.
LESSONS Iatrogenic AVF is possible, prompting investigation by vascular imaging when suspected. Embolization is a preferred treatment method
when feasible. However, for iatrogenic etiology, the prothrombotic property of the contrast medium may induce the resolution. Multidisciplinary
discussion can be very helpful before aggressive spinal surgery.
https://thejns.org/doi/abs/10.3171/CASE2116
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Spinal arteriovenous ﬁstulas (AVFs) are a group of uncommon disorders.1 Classiﬁcation is based on the location and pathophysiology of
the ﬁstula.2 They are subdivided into intradural and extradural lesions.
However, symptoms are mostly associated with perimedullary venous
drainage in addition to ﬁstula location.3 In symptomatic patients, progressive disease may result in congestive or compressive myelopathy
or hemorrhage, which indicates that treatment is essential. In asymptomatic patients, diagnosis is usually difﬁcult and treatment controversial. Nevertheless, the natural course of the disease is unclear.
We present a case with high-ﬂow paravertebral AVF that developed
after an intralesional curettage surgery for vertebral giant cell tumor
and was initially observed through spinal computed tomography angiography (CTA). It occluded spontaneously 1 month after spinal angiography, and subsequent revision en bloc spondylectomy was performed
uneventfully.

Illustrative Case
A 31-year-old woman was diagnosed with a T12 vertebral giant cell
tumor with initial presentation of back pain and claudication (Fig. 1A

and B). She underwent subtotal intralesional tumor curettage and
reconstruction with an expandable metallic cage 8 months after
diagnosis. The operation was smooth and uneventful. No massive
hemorrhage or vascular injury was documented during the ﬁrst operation. During the follow-up period 8 months after the ﬁrst operation, evident progression of the residual tumor was observed
through magnetic resonance imaging (Fig. 1C). She was referred to
our hospital for revision surgery. Her back pain was persistent, but
weakness or urinary or fecal incontinence was not observed. No
obvious neurological deﬁcit was observed, except for upper motor
neuron signs at the bilateral lower limbs.
Because revision surgery was considered, dual-energy CTA of
the thoracic spine was performed to assess for osseous alignment
and tumor vascularity.4 The study revealed a paravertebral dilated
pouch with intense early enhancement, which suggested an arteriovenous shunting disease (Fig. 1D). To elucidate its angioarchitecture, spinal angiography was performed. The results of angiography conﬁrmed numerous dilated, tortuous arterial feeders from
the left T11, T12, L1, and L2 proximal segmental arteries and di-
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FIG. 1. Preoperative and follow-up studies of the ﬁrst operation.
A: Sagittal T2-weighted magnetic resonance imaging (MRI) showing
an expansible heterogeneous osseous tumor in the T12 vertebral
body, consistent with a giant cell tumor. B: Axial CTA revealing multifocal osteolytic change of the lesion conﬁned in the vertebral body.
C: Postoperative axial T2-weighted MRI showing the cage with susceptibility artifact at the center of the T12 vertebral body. The residual
lesion with aneurysmal bone cyst change was evident. D: Axial thinsection CTA revealing an avidly enhancing structure (black arrows) at
the left paravertebral area, which suggested a venous sac with
shunting.

lated, early-opaciﬁed venous pouch, draining into the hemiazygos
vein (Fig. 2). After multidisciplinary discussion, endovascular embolization was performed before further revisional total en bloc
spondylectomy.
One month after spinal angiography, the patient received
general anesthesia for the planned AVF embolization. However,
repeated spinal angiography revealed complete resolution of the
lesion. Furthermore, an angiographic examination revealed an
Adamkiewicz artery from the left L1 lumbar artery, which had not
been found in a prior study (Fig. 3A and B). The plan was then
changed to preoperative embolization for the tumor. Moreover, repeated CTA conﬁrmed complete obliteration of the venous pouch
(Fig. 3C). The operation was performed 3 days after the embolization. Three-level en bloc vertebrectomy from T11 to L1 was then
performed without catastrophic hemorrhage (Fig. 4). During the
surgery, bilateral segmental arteries from T11 to L1, including the
left L1 lumbar artery supplying the Adamkiewicz artery, were ligated. The patient recovered from the operation smoothly without
neurological deﬁcit and was followed up in the clinic.

Discussion
Observations
Isolated paravertebral AVF is an uncommon spinal vascular
disorder. Unlike spinal arteriovenous metameric syndrome, it is not
associated with intradural AVF or arteriovenous malformation.5 In
our angiographic study, the feeding arteries arose from the proximal

FIG. 2. Radiological illustration of the paravertebral AVF. A: Early
arterial phase of left T11 segmental angiogram showing numerous
tortuous feeding arteries (black arrows). B: Venous phase of left
T11 segmental angiogram showing a dilated venous sac (open arrows) and drainage toward the hemiazygos vein (open arrowheads). C and D: Frontal and lateral views of the threedimensional volume rendering of CTA. Manual segmentation of arterial (red) and venous (blue) structures was performed. The venous sac was considerably engorged and extended from the T11 to
L1 paravertebral area.

segmental arteries of four levels, and the ﬁstula drained into the
paravertebral vein directly. Therefore, the ﬁstula location was
paravertebral rather than epidural.6 No perimedullary drainage,
congestive myelopathy, or compressive myelopathy was observed.
Because of its location and presentation, it was considered as iatrogenic in nature. AVF in our patient was incidentally found because
we routinely use spine CTA as a preoperative evaluation tool for en
bloc spondylectomy even in revision surgery. Therefore, the indication for the treatment was to avoid uncontrolled bleeding during the
revision surgery. The AVF closed spontaneously during the followup period.
Spontaneous occlusion of cerebral AVF has been occasionally
observed.7,8 Similarly, reports of spinal AVF regression have been
found in the literature.9,10 This phenomenon has been reported to
be facilitated after hemorrhage, angiography, or even cesarean section.11–13 Kang et al. reported seven cases of low-ﬂow spinal AVF
that occluded spontaneously, and they summarized previously reported cases.14 They postulated that the prothrombotic property of
nonionic contrast medium may be a signiﬁcant contributing factor.
Furthermore, the thrombosis of the paravertebral venous pouch
(Fig. 3C) may have caused the spontaneous occlusion. Because
we performed extensive spinal angiography with multiple sessions
of injections to clarify the angioarchitecture of the ﬁstula, it might
have caused the thrombosis of the venous sac. However, previously
reported cases were all of the low-ﬂow type, and our case had a
relatively high-ﬂow shunt with arterial feeders from four adjacent
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FIG. 3. Frontal view of spinal angiography before scheduled endovascular embolization. A: Late arterial phase
of left T12 segmental angiogram showing complete obliteration of AVF. Tumor blush (open arrowheads) is
clearly shown. B: Early arterial phase of left L1 segmental angiogram showing Adamkiewicz artery (black
arrows) from this level, which was not seen in the prior study because of shunting ﬂow. C: Axial thin-section
CTA conﬁrmed complete obliteration of the venous sac. The adjacent hemiazygos vein was also not dilated.

levels of segmental arteries; hence, spontaneous closure was
unexpected.
Iatrogenic AVF after spinal surgeries mostly occurred in iliac or
vertebral AVF.15 Iatrogenic and traumatic spinal AVFs were less
common and have been reported in stabbing injury, spinal surgery,
or even spinal anesthesia.16–19 Symptoms were usually due to perimedullary drainage, and treatment was usually through embolization. For posttraumatic AVF, Torok et al. reported a case of
spontaneous occlusion of epidural AVF after stabbing injury.20 This
low-ﬂow shunt lesion caused myelopathy because of perimedullary
venous drainage. The incidence rate and etiology of asymptomatic
iatrogenic spinal AVF are largely unknown, although a traumatic lesion has been suggested to be likely to occlude spontaneously.9,21

In our case, because the tissue plane of the AVF had been altered
after the prior surgery, its vessel wall integrity may not have been
robust, making it more likely to be thrombosed after exposure to a
high concentration of contrast medium. Therefore, spontaneous occlusion occurred rapidly after angiography.

Lessons
Iatrogenic paravertebral AVF after spinal surgery is rare but can
be detected through spinal CTA. Embolization is usually warranted.
However, spontaneous occlusion is possible even in a high-ﬂow lesion. Multidisciplinary discussion for treatment planning is essential
before aggressive spinal surgery.
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