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Abstract
Background: Extracranial vertebral artery AVF are extremely rare and there is no standardized 
treatment for such aneurysms. Treatment of an unruptured V1-segment vertebral artery-vertebral 
vein fistula in a pediatric patient has rarely been described in literature.

Case Presentation: We present a case of a 6year-old child with an incidental V1-segment vertebral 
artery AVF. During a routine pediatric auscultation of the heart, a bruit over the supraclavicular 
region was heard. Initial ultrasound showed suspicion of aneurysm of vertebral artery. CT-angiogram 
and DSA showed a V1-segment vertebral artery fistula. The patient was treated successfully with coil 
embolization. The vertebral artery was spared and reconstructed successfully during embolization 
without any complications. The child is now 9 years old and follow-up MRI scans in 2018 showed 
complete occlusion 3 years after intervention.

Conclusion: Endovascular coiling sparing vertebral artery is a safe, effective, and reliable treatment 
modality in pediatric cases of V1-segment vertebral artery fistula with the adjacent vein.
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Introduction
Extracranial vertebral artery V1-segment making AVF with vertebral vein   are extremely rare. 

These fistulas are challenging to manage because of the high risk of ischemic complications to the 
posterior circulation. Both surgical and endovascular treatments carry potential risks and technical 
difficulties. The best treatment options are still controversial in such pediatric cases [1,2]. Here 
we show a pediatric case of a successfully treated v1-segment fistula with adjacent vein utilizing 
endovascular coils to close the fistula and to reconstruct the parent artery.

Case Presentation
We present a case of a 6 year-old child with an incidental V1-segment vertebral artery 

fistula. During a routine pediatric auscultation of the heart, a bruit over the carotid was heard. 
Initial ultrasound showed suspicion of aneurysm of vertebral artery. DSA showed a V1-segment 
vertebral artery fistula (Figure 1A-1E). The patient was treated successfully with coil embolization. 
The vertebral artery was spared and reconstructed successfully during embolization without any 
complications (Figure 2A-2E). The child is now 9 years old and follow-up MRI scans showed 
complete occlusion 3 years after intervention.

Endovascular coiling
After interdisciplinary discussion we decided upon the endovascular treatment of choice. The 

contralateral vertebral artery was normal and the probability of tolerating ipsilateral vertebral 
artery occlusion was high in this patient. An endovascular procedure with deposition of Guglielmi 
Detachable Coils to close the arteriovenous fistula was performed with the aim of interrupting 
the flow to the fistula point. The ipsilateral vertebral artery was spared and was filling after the 
intervention (Figure 2). Post-intervention images show a complete occlusion of the fistula and 
patent parent vessel (Figure 2). No post-interventional neurological deficit was noted. The child 
was discharged from hospital after 4 days. The patient was completely symptom-free at a follow up 
of 3 years. Follow-up MRI scans in 2018 showed unchanged complete occlusion of AV-fistula with 
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unchanged patency of the parent vessel.

Discussion
We present a pediatric case of V1 segment vertebral artery-

vertebral vein fistula successfully treated with coil embolization with 
a stable long-term outcome. Extracranial vertebral artery fistulas are 
extremely rare. Most extracranial vertebral artery aneurysms and 
fistula are located in the V3 segment followed by the V1 segment and 
are even rarer in pediatric populations [3]. These fistulas are diagnosed 
secondary to an embolic infarct or incidentally as a palpable mass. 
Patients with connective tissue disorders, including Ehlers-Danlos 
syndrome, Marfan syndrome, and neurofibromatosis type I are at 
higher risk of developing extracranial vertebral artery aneurysms and 
AV fistula. A ruptured vertebral artery aneurysm causing local pain 

and hematoma and often making fistula with adjacent vein are found 
in this particular group of patients [1,4-6]. In contrast, we treated a 
pediatric patient without any connective tissue disorder or trauma 
who presented with an incidental finding during heart auscultation 
by a pediatrician. CT angiography and DSA are the standard tools to 
diagnose and reveal the anatomy of vasculature and to plan treatment. 
Treatment options include ligation, isolation, balloon embolization, 
onyx embolization, and coil embolization [5,3,7-10]. There is no 
single standardized treatment option for V1-segment vertebral 
artery fistula. The anatomical location at the C7-Th1 level might be 
difficult for end-to-side an asthamosis of vertebral artery with carotid 
artery, especially in a child. We decided upon coil embolization of the 
fistula. We could reconstruct the parent vessel. While endovascular 
modalities have a risk of embolic stroke, our patient tolerated the 
procedure well. The fistula was completely occluded and patient had 
no adverse events.  A long-term follow-up MR-angiography in 2018 
showed unchanged occlusion of both dissecting aneurysm and fistula. 
The patient currently has no clinical symptoms and is attending 
school in third grade.

Conclusion
Endovascular coiling is a fast, effective, and reliable treatment 

modality in pediatric cases of V1-segment vertebral artery making a 
fistula with the adjacent vein.
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Figure 1: DSA and MR-Angio showing location and radiological anatomy of 
V1-vertebral artery fistula.

Figure 2: DSA images showing different steps of intervention, including coil 
embolization of the AV-fistula and sparing the parent vessel.

Figure 3: MR-angio images showing successful coil embolization of the AV-
fistula and patent parent vessel after 3 years of intervention.
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