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Vertebro-vertebral arteriovenous fistula (VV-AVF) is an uncommon vascular disorder char-
acterized by an abnormal direct connection between the extracranial vertebral artery (VA),
as well as the first and second branches of subclavian arteries, and the draining veins of the
paravertebral venous plexus. Endovascular occlusion or surgical ligation of the high-flow
arteriovenous fistula is the main goal of treatment for VV-AVF, but there are no guidelines
for the best treatment to date. Endovascular treatment is the primary treatment procedure
due to its safety, effectiveness, and simplicity. We reported a rare clinical case of the en-
dovascular approach used for occlusion of VV-AVE. A 52-year-old female patient with no
history of trauma was presented with right neck pain for a month. Diagnostic angiogra-
phy demonstrated a high-flow VV-AVF at C3-C4 level. After endovascular occlusion with
detachable-balloon embolization, the fistula was completely obliterated. To our knowledge,
endovascular occlusion for VV-AVF patients is safe and effective. Detachable balloon em-
bolization can be considered a well-tolerated treatment.
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Introduction

Vertebro-Vertebral Arteriovenous Fistula (VV-AVF) is an un-
common vascular disorder characterized by an abnormal di-
rect connection between the vertebral artery (VA) ostium and
the adjacent vertebral venous plexus. This is the uncom-
mon and complex lesion that can arise spontaneously or af-
ter the iatrogenic or mechanical trauma. The VV-AVF can
cause headaches, pulsatile neck masses, tinnitus, neurolog-
ical impairments, congestive heart failure, or no symptom.
The primary objective of treatment for VV-AVF is to achieve
endovascular occlusion or surgical closure of the high-flow
arteriovenous fistula [1,2]. However, there are currently no
established recommendations for the most effective thera-
peutic approach. Before the advancement of endovascular
treatments, many surgical approaches were employed but of-
ten proven unsuccessful and consistently challenging due to
the numerous arteriolized venous channels and the direct
inaccessibility of many of the fistulas. Today, endovascular
therapy is the primary treatment approach due to its sim-
plicity, efficacy, and safety with using detachable balloons,
Onyx, coils, and stenting. Endovascular treatment could be
primarily achieved by sacrificing the vertebral artery pro-
vided by the anastomosis of the contralateral vertebral artery
and basilar artery or by directly selective embolization in
the feeding branches, but the vertebral artery is preserved
[1,3]. Complications comprise of ischemic lesions in the case
of the insufficient collateral supply or the clot spreading to
involve intracranial circulation, and the removed high-flow
shunt could cause hyperperfusion [4]. We recorded a clini-
cal case with detachable balloons embolization for VV-AVF
patient.

Case report

Patient information: A 52 year-old woman with no history of
trauma, neck surgery presented with burning and pulsating
pain in the right back of the neck for 1 month.

Clinical findings: She was alert [Glasgow coma scale
(GCS) = 15 score], stable vital signs with blood pressure of
120/70 mmHg, regular heart rate; no limb weakness, no local-
ized neurological signs; normal neck skin; other organs was
not recorded any abnomarlity.

Diagnostic assessment: The brain Magnetic Resonance An-
giography (MRA) showed loss of flow signal of right extracra-
nial vertebral artery surrounded by multiple dilated, serpigi-
nous of the vertebral venous plexus (Fig. 1).

Patient was taken to the angiosuite for angiogram and en-
dovascular intervention. The angiogram demonstrated an ab-
normal direct connection between the extracranial VA and
the paravertebral venous plexus with high-flow VV-AVF at
C3-C4 level. The fistula was fed by proximal antegrade in
right VA and distal retrograde flow in left VA. And it was
drained into the vertebral venous plexus. The fistula site was
clearly demonstrated with fusion of bilateral VA angiography

(Fig. 2).

Fig. 1 - Diagnostic brain MRA: loss of flow signal of right
extracranial vertebral artery surrounded by multiple
dilated, serpiginous of the vertebral venous plexus (green
circle).

Therapeutic interventions

Before accessing 8F sheath in the femoral artery, the anes-
thesia was performed. A Neuron MAX 088 guiding catheter
(Penumbra, Alameda, CA) was placed in the right vertebral
artery at C5-C6 level, and a SF Grafia diagnostic catheter
(SUNGJIN-HITECH Co., Republic of Korea) was placed in the
left vertebral artery at V2 segment [5]. We performed the dual
roadmap technique to determine exactly the fistula location;
through a guide catheter, we used a coaxial system consisting
of Magic MABDTE 1.8F microcatheter (Balt) + GOLDBAL 2 (Balt)
and placed inside the fistula. Then, the balloon was inflated
slowly to a proper size to obliterate the fistula (4 ml contrast). A
control angiogram was performed to determine the degree of
obstruction. Then the second GOLDBAL 2 was placed near the
first GOLDBAL 2 to increase the degree of fistula obstruction.
An angiogram showed the fistula was obliterated completely

(Fig, 3).
Follow-up and intervention outcomes

After intervention: Symptoms were released after treatment.
At discharge: 2 days after intervention, the patient’s symp-
toms were completely released with no neck pain.
At the 3 months: the patient was normal without neck pain
recurrence, and the brain MRA showed no VV-AVF recurrence
and adequate supply of the posterior circulation (Fig. 4).

Disccussion

A rare vascular condition known as vertebro-vertebral arte-
riovenous fistula is typified by an irregular shunt between
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Fig. 2 - Diagnostic cerebral angiography (A, B, C). (A) The fistula was fed by proximal antegrade in right VA (blue arrows); (B)
and distal retrograde flow in left VA (yellow arrows); (C) The fistula site was clearly demonstrated with fusion of bilateral VA
angiography and was drained into the vertebral venous plexus (red circle).

the extracranial vertebral artery and associated veins. Three
distinct reasons can be identified: traumatic, iatrogenic, and
spontaneous. Traumatic VV-AVF is often occurred in young
men, young women are more likely to experience sponta-
neous type, and iatrogenic type is more prevalent in the el-
derly. Moreover, the fistula can be found below the C5 segment
(44%), at C2 to C5 segments (11%), and between C1 and C2
segments (46%). Spontaneous VV-AVF is most commonly lo-
cated between C1-C2; traumatic VV-AVF affects the lower por-
tion of the vertebral artery (below C5) [1,2,6,7]. Our patient is a
middle-aged woman with a fistula at C3-C4 and no history of
head and neck trauma, so the cause is still unknown, possibly
spontaneous. Several asymptomatic patients were discovered
inadvertently. The tinnitus symptom results from the rapid
arteriovenous shunting through the fistula. High-flow arteri-
ovenous shunting can induce dizziness and diplopia as a re-
sult of vertebral arterial steal. The symptoms such as cervical
myelopathy and radiculopathy with headache may arise from
venous congestion or a direct compressive mass effect due to

an engorged epidural venous pouches [2,3]. Our patient com-
plained of right neck discomfort.

Currently, there are no established guidelines for the op-
timal treatment of VV-AVFE. The objective of treatment is to
maintain the patency of the vertebral artery and block the
fistula site. Before the advancement of endovascular treat-
ments, many surgical approaches were employed. Operative
therapy of VV-AVF has often proven unsuccessful and consis-
tently challenging due to the numerous arteriolized venous
channels and the direct inaccessibility of many of the fistulas
[3,8].

Today, endovascular therapy is the primary treatment
approach due to its simplicity, efficacy, and safety. For almost
25 years, endovascular therapy with detachable balloons has
been a safe and effective method for treating VV-AVF. Onyx
or coils are more safer than the detachable balloons. Self-
expanding or balloon-expandable covered stents are another
emerging alternative for reconstructing damaged head and
neck arteries. Nevertheless, stent reconstruction requires
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Fig. 3 - Intervention of VV-AVF (A, B). (A) Two GOLDBAL 2 balloons (blue arow) were placed inside the fistula (red arrow); (B)

An angiogram showed the fistula was obliterated completely.

Fig. 4 - Diagnostic brain MRA after 3 months of
intervention: No vertebro-vertebral arteriovenous fistula
recurrence and adequate supply of the posterior circulation.

long-term antiplatelet therapy, which carries an elevated risk
of significant bleeding, particularly when patients with trau-
matic fistula or subarachnoid hemorrhage require subsequent
orthopedic or cerebrospinal fluid diversion surgery [1,2,4,7-9].

Because the V1-2 segment is straight and inflexible, the V3
segment is tortuous and flexible. In the fistula at the V1-2 seg-
ment of the VA, covered stent placement is an effective op-
tion that still maintains the ipsilateral VA flow. In the case of
the fistula in the V3 segment, embolic devices such as detach-
able coils, NBCA glue, ... is preferable to a covered stent due to
enhanced vertebral artery mobility and a high risk of fistula
recurrence [4,7,9]. Our patient had a complex, high-flow vas-
cular fistula in the V2 segment. The blood vessel in this seg-
ment was quite tortuous, so stent placement was not suitable.
At this fistula location, we can only use a detachable balloon,
coil, or Onyx to close the fistula. Using Onyx will be difficult
to control and can cause distal vertebrobasilar artery occlu-
sion due to a complex, high-flow fistula. Using coil is also not
suitable because a large fistula with high flow will consume
a large number of coils and not completely close the fistula.
Therefore, we used a balloon to occlude the fistula and blood
vessel in this segment. Immediately after the intervention, the
patient’s symptoms completely disappeared. After 3 months,
a follow-up MRA scan of the brain showed complete blockage
of the fistula, and the patient had no complaints of any symp-
toms.

Conclusion

Vertebro-Vertebral Arteriovenous Fistula (VV-AVF) is an un-
common neurovascular condition. Today, endovascular treat-
ment is the primary treatment procedure due to its safety,
effectiveness, and simplicity. Detachable balloon therapy is a
cost-effective, reliable, and safe treatment option for VV-AVF,
especially a large, high flow fistula.
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