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Abstract

We present a 43-year-old male patient who has bilateral
spontaneous idiopathic Vertebral Arterio Venous Fistula (VAVF)
which is rarely seen. The importance of our case is that the
third case of bilateral VAVF which was reported in the literature
and the first case of spontaneously developed with uncertain
etiology. Due to risk factors, bilateral and sub axial cases are
difficult to treat and their surgical complications can be life-
threatening and sometimes unsolvable.
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Introduction
Arteriovenous fistulas were first described by Hunter in 1762 [1].

Arteriovenous fistulas are defined as abnormal anastomoses between
an artery or its branches and the adjacent venous system [1,2]. While
Vertebral Arterio Venous Fistulas (VAVF) is rarely seen diagnosis is
often confirmed by catheter cerebral angiogram. Most commonly, they
occur due to hyperextension of the neck, penetrating and iatrogenic
injuries (during vascular catheterization and spinal surgery), and may
occur congenitally or spontaneously [1-4]. Diseases such as
neurofibromatosis and fibro muscular dysplasia may also cause
congenital VAVFs [3,5]. Congenital VAVFs result from the continuity
of embryonic connections between arteries and veins in the head and
neck region [6,7]. Congenital VAVFs are extremely rare pathologies
[2-4,6-12]. A spontaneous VAVF case was first reported by Norman in
1950 [13,14]. In some patients, VAVFs are asymptomatic, while others
suffer from neurological symptoms such as tinnitus, weakness, pain,
and vertigo [15-17]. Treatment aims are complete occlusion of the
fistulas, which can be achieved by both endovascular and/or surgical
methods. In this study, we present a case of spontaneous and
idiopathic bilateral VAVF.

Case Study
A 43-year-old male patient was admitted to the neurosurgery clinic

with headache complaints. After the cranial Computed Tomographic

Angiography (CTA) and diagnostic catheter angiography, we detected
a right-middle cerebral artery bifurcation aneurysm and bilaterally
dilated VAVF (between the left and right vertebral arteries and both
deep cervical veins) in the paravertebral region. We found that these
dilated vascular fistulas located bilaterally at C1, C2, and C3 levels in
the cervical region of the vertebral column (Figure 1A and 1B). The
patient was discharged after the aneurysm clipping and was asked to
return for a follow-up visit a month later for endovascular VAVF
intervention. However, when the patient showed up for a follow-up
visits, he complained of dizziness, tinnitus and fatigue. The patient
was found to have had no history of neck and head trauma, and no
Cafe Au Lait spots related to neurofibromatosis. When the patient was
examined for cardiac insufficiency due to a possible high-flow VAVF,
we found no clinic or radiological pathology was observed. The
cardiothoracic index was smaller than 0.5. Endovascular fistula
embolization was again proposed as a treatment for the patient, and
the risk factors of the intervention were explained in detail. However,
because the patient did not experience difficulties with his day-to-day
activities, and due to the risk factors that might occur as a result of the
intervention, he did not accept the treatment and was discharged.

Figure 1: 3D images showing bilateral VAVF appearance (white
arrows) between vertebral arteries and the deep cervical veins (black
arrows) at C1-C3 level in the paravertebral region (A). In oblique view
of the image (B) demonstrating vertebral artery (black arrow), deep
cervical vein (white arrow) and bilateral VAVFs (white and black
coloured arrows).

Results and Discussion
Arteriovenous fistulas of the vertebral artery are rarely seen and

usually develop after trauma [4-6,11-18]. Most of the traumatic
vertebral fistulas are found in the intraforaminal region while
spontaneous vertebral fistulas are located in the region where the
artery moves away from the foramen of the atlas and enters the
foramen magnum [19]. Fistula surgery in the intraforaminal region of
the artery can be challenging. Abundant hemorrhages may develop in
the Batson plexus in this region during surgery. This can damage vital
anatomical structures such as the phrenic nerve, the brachial plexus, or
the cervical spinal cord. Even though the etiology of the congenital
arteriovenous fistulas is not fully known, it is reported to be associated
with its anatomic localization [3,4,20]. Whereas pathologies leading to
arterial wall diseases such as arteriosclerosis and neurofibromatosis
lead to congenital or spontaneous VAVFs in the neck region due to the
delicate wall structure [21,22]. Because of the vascular structure and
low blood pressure of the venous plexus surrounding the vertebral
artery in this region, the arterial pressure in the vertebral artery or its
branches can easily drain into the venous system. Spontaneous VAVF
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is much less common and its etiology is uncertain. Some are thought
to be congenital [23,24]. Congenital or spontaneous VAVF is usually
found in the C1-C2 region and in the upper segments of the vertebral
artery [25], while traumatic VAVFs are usually located in the C5-C6
region [26].

In a review they prepared, Vinchon et al. reported a total of 224
VAVFs, 72 of which were congenital and 152 were traumatic. They
stated that congenital VAVFs were associated with Fibro Muscular
Dysplasia (FMD), neurofibromatosis or the Ehler-Danlos disease, and
most commonly seen in the elderly, while traumatic VAVFs were more
often seen in young people. Bilateral cases are very rare, as indicated
in the largest series in the literature. In this series of 49 cases studied
by Vinchon et al. only one bilateral VAVF with FMD in its etiology
was reported. In the second case presented by Hiroshi et al. a
concomitance of neurofibromatosis and atlantoaxial dislocation in the
etiology was reported.

Endovascular embolization and/or occlusion techniques are most
commonly used for the treatment of VAVFs [27-29]. Especially if
surgical stabilization of the subaxial (C1, C2) traumatic unstable
vertebral lesions is planned using screws, detection of the preoperative
vertebral artery course and its neighboring anatomical structures by
using CTA and/or digital subtraction angiography is important in
terms of avoiding life-threatening complications.

Conclusion
The importance of our case lies in the fact that it is the third

reported case of bilateral VAVF in the literature and the first
spontaneously developing case with uncertain etiology. Due to these
factors, bilateral and sub axial cases are difficult to treat and their
surgical complications can be life-threatening and sometimes
unsolvable. In particular, patients with a murmur in the neck region
and a history of trauma should be examined for these pathologies.

References
1. Ehrlich FE, Carey L, Kitrinos NP (1968) Congenital

arteriovenous fistula between the vertebral artery and vertebral
vein: Case report. J Neurosurg 29: 629.

2. Vinchon M, Laurian C, George B, D'arrigo G, Reizine D, et al.
(1994) Vertebral arteriovenous fistulas: A study of 49 cases and
review of the literature. Cardiovascular Surgery 2: 359.

3. Guneyli S, Cinar C, Bozkaya H, Korkmaz M, Oran I (2016)
Endovascular management of congenital arteriovenous fistulae
in the neck. Diagn Interv Imaging 97: 871.

4. Choudhri O, Dobre MC, Feroze A, Sharma N, Do HM (2018)
Spontaneous regression of an idiopathic arteriovenous fistula of
the right vertebral artery. Neuroradiology 60: 221-223.

5. Hasegawa H, Bitoh S, Katoha A, Tamura K (1989) Bilateral
vertebral arteriovenous fistulas and atlantoaxial dislocation
associated with neurofibromatosis. Neurologia medico-
chirurgica 29: 55.

6. Amdani SM, Forbes T (2018) Congenital vertebral arteriovenous
fistula. Indian J Pediatr 85: 325-326.

7. Pemberton JJ (1928) Arteriovenous aneurysm. Arch Surg 16:
469-493.

8. Halbach VV, Higashida RT, Hieshima GB (1988) Treatment of
vertebral arteriovenous fistulas. Am J Roentgenol 150: 405.

9. Pearse LA, Sondheimer HM, Washington RL, Robertson D,
Clarke DR (1989) Congenital vertebral-jugular fistula in an
infant. Pediatr Cardiol 10: 229-231.

10. Qian R, Li Z, Li M (2018) Vertebral arteriovenous fistula: A rare
complication following transpedicular occipitocervical fixation
in a patient with atlantoaxial dislocation. J Neurol Surg A Cent
Eur Neurosurg 79: 533-535.

11. Shownkeen H, Bova D, Chenelle AG, Origitano TC (2003)
Pediatric congenital vertebral artery arteriovenous malformation.
Pediatr Radiol 33: 354-356.

12. Yeh CH, Chen YL, Wu YM, Huang YC, Wong HF (2014)
Anatomically based approach for endovascular treatment of
vertebro-vertebral arteriovenous fistula. Interventional
Neuroradiology 20: 766.

13. Norman JA, Schmidt KW, Grow JB (1950) Congenital
arteriovenous fistula of the cervical vertebral vessels with heart
failure in an infant. J Pediatr 36: 598-604.

14. Markham JW (1969) Spontaneous arteriovenous fistula of the
vertebral artery and vein: Case report. J Neurosurg 31: 220.

15. Herrera DA, Vargas SA, Dublin AB (2008) Endovascular
treatment of traumatic injuries of the vertebral artery. AJNR Am
J Neuroradiol 29: 1585-1589.

16. Ito O, Nishimura A, Ishido K, Hitotsumatsu T (2011)
Spontaneous vertebral arteriovenous fistula manifestating as
radiculopathy. No Shinkei Geka 39: 775-781.

17. Beaujeux RL, Reizine DC, Casasco A, Aymard A, Rufenacht D,
et al. (1992) Endovascular treatment of vertebral arteriovenous
fistula. Radiology 183: 361.

18. Reizine D, Laouiti M, Guimaraens L, Riche MC, Merland JJ
(1985) Vertebral arteriovenous fistulas, clinical presentation,
angiographical appearance and endovascular treatment: A review
of twenty-five cases. Ann Radiol 28: 425.

19. De-Bray JM, Bertrand P, Bertrand F, Jeanvoine H (1986)
Spontaneous arteriovenous fistulas of the vertebral artery.
Apropos of a case--review of the literature. Rev Med Interne 7:
133.

20. Le T, Fischbein N, Andre J, Wijman C, Rosenberg J, et al. (2012)
Identification of venous signal on arterial spin labeling improves
diagnosis of dural arteriovenous fistulas and small arteriovenous
malformations. Am J Neuroradiol 33: 61-68.

21. Bahar S, Chiras J, Carpena J, Meder J, Bories J (1984)
Spontaneous vertebro-vertebral arterio-venous fistula associated
with fibro-muscular dysplasia. Neuroradiology 26: 45-49.

22. Reddy SR, Karnes WE, Earnest IV F, Sundt TM (1981)
Spontaneous extracranial vertebral arteriovenous fistula with
fibromuscular dysplasia: Case report. J Neurosurg 54: 399.

23. Nagashima C, Iwasaki T, Kawanuma S, Sakaguchi A, Kamisasa
A, et al. (1977) Traumatic arteriovenous fistula of the vertebral
artery with spinal cord symptoms: Case report. J Neurosurg 46:
681.

24. Storrs DG, King RB (1973) Management of extracranial
congenital arteriovenous malformations of the head and neck:
Report of five cases. J Neurosurg 38: 584.

25. Madoz A, Desal H, Auffray-Calvier E, Isnard J, Liberge R, et al.
(2006) Vertebrovertebral arteriovenous fistula diagnosis and
treatment: report of 8 cases and review of the literature. J
Neuroradiol 33: 319-327.

Citation: Ucler N, Cihan OF, Erkutlu I, Zencirci B (2021) The First Case Report of Spontaneous Idiopathic Bilateral Vertebral Arteriovenous Fistula. J Spine
Neurosurg 10:10.

Volume 10 • Issue 10 • 354 • Page 2 of 3 •

https://thejns.org/view/journals/j-neurosurg/29/6/article-p629.xml
https://thejns.org/view/journals/j-neurosurg/29/6/article-p629.xml
https://thejns.org/view/journals/j-neurosurg/29/6/article-p629.xml
https://journals.sagepub.com/doi/10.1177/096721099400200314
https://journals.sagepub.com/doi/10.1177/096721099400200314
https://journals.sagepub.com/doi/10.1177/096721099400200314
https://link.springer.com/article/10.1007/s00234-017-1963-3
https://link.springer.com/article/10.1007/s00234-017-1963-3
https://link.springer.com/article/10.1007/s00234-017-1963-3
https://link.springer.com/article/10.1007/s12098-017-2466-2
https://link.springer.com/article/10.1007/s12098-017-2466-2
https://jamanetwork.com/journals/jamasurgery/article-abstract/538320
https://jamanetwork.com/journals/jamasurgery/article-abstract/538320
https://www.ajronline.org/doi/pdfplus/10.2214/ajr.150.2.405
https://www.ajronline.org/doi/pdfplus/10.2214/ajr.150.2.405
https://link.springer.com/article/10.1007%2FBF02083299
https://link.springer.com/article/10.1007%2FBF02083299
https://link.springer.com/article/10.1007%2FBF02083299
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0038-1655771
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0038-1655771
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0038-1655771
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0038-1655771
https://link.springer.com/article/10.1007%2Fs00247-003-0866-0
https://link.springer.com/article/10.1007%2Fs00247-003-0866-0
https://link.springer.com/article/10.1007%2Fs00247-003-0866-0
https://journals.sagepub.com/doi/10.15274/INR-2014-10072
https://journals.sagepub.com/doi/10.15274/INR-2014-10072
https://journals.sagepub.com/doi/10.15274/INR-2014-10072
https://journals.sagepub.com/doi/10.15274/INR-2014-10072
https://www.sciencedirect.com/science/article/abs/pii/S0022347650801269
https://www.sciencedirect.com/science/article/abs/pii/S0022347650801269
https://www.sciencedirect.com/science/article/abs/pii/S0022347650801269
https://thejns.org/configurable/content/journals$002fj-neurosurg$002f31$002f2$002farticle-p220.xml?t:ac=journals%24002fj-neurosurg%24002f31%24002f2%24002farticle-p220.xml
https://thejns.org/configurable/content/journals$002fj-neurosurg$002f31$002f2$002farticle-p220.xml?t:ac=journals%24002fj-neurosurg%24002f31%24002f2%24002farticle-p220.xml
http://www.ajnr.org/content/29/8/1585
http://www.ajnr.org/content/29/8/1585
http://www.ajnr.org/content/29/8/1585
https://kyushu-u.pure.elsevier.com/en/publications/spontaneous-vertebral-arteriovenous-fistula-manifestating-as-radi
https://kyushu-u.pure.elsevier.com/en/publications/spontaneous-vertebral-arteriovenous-fistula-manifestating-as-radi
https://kyushu-u.pure.elsevier.com/en/publications/spontaneous-vertebral-arteriovenous-fistula-manifestating-as-radi
https://pubs.rsna.org/doi/10.1148/radiology.183.2.1561336
https://pubs.rsna.org/doi/10.1148/radiology.183.2.1561336
https://pubs.rsna.org/doi/10.1148/radiology.183.2.1561336
http://www.ajnr.org/content/33/1/61
http://www.ajnr.org/content/33/1/61
http://www.ajnr.org/content/33/1/61
http://www.ajnr.org/content/33/1/61
https://link.springer.com/article/10.1007%2FBF00328203
https://link.springer.com/article/10.1007%2FBF00328203
https://link.springer.com/article/10.1007%2FBF00328203
https://thejns.org/view/journals/j-neurosurg/54/3/article-p399.xml
https://thejns.org/view/journals/j-neurosurg/54/3/article-p399.xml
https://thejns.org/view/journals/j-neurosurg/54/3/article-p399.xml
https://thejns.org/view/journals/j-neurosurg/46/5/article-p681.xml
https://thejns.org/view/journals/j-neurosurg/46/5/article-p681.xml
https://thejns.org/view/journals/j-neurosurg/46/5/article-p681.xml
https://thejns.org/view/journals/j-neurosurg/46/5/article-p681.xml
https://thejns.org/view/journals/j-neurosurg/38/5/article-p584.xml
https://thejns.org/view/journals/j-neurosurg/38/5/article-p584.xml
https://thejns.org/view/journals/j-neurosurg/38/5/article-p584.xml
https://www.sciencedirect.com/science/article/abs/pii/S0150986106772893?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0150986106772893?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0150986106772893?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0150986106772893?via%3Dihub


26. Acerbi G, Padolecchia R, Orlandi G, Acerbi F, Puglioli M, et al.
(2004) Spontaneous arteriovenous fistula of the vertebral artery:
Three case reports. Angiology 55: 329.

27. Varga ZA, Gyõri-Molnár I, Kollár L, Papp L (2002) A surgically
treated arteriovenous fistula between the vertebral artery and
internal jugular vein after insertion of a central venous catheter
for mitral valve replacement. J Thorac Cardiovasc Surg 123:
575-577.

28. Siddhartha W, Chavhan GB, Shrivastava M, Limaye US (2003)
Endovascular treatment for bilateral vertebral arteriovenous
fistulas in neurofibromatosis 1. Australas Radiol 47: 457-461.

29. Nakstad P, Haakonsen M, Magnaes B, Hetland S (1997)
Combined endovascular and surgical treatment in vertebral
arteriovenous fistula: A case report. Acta radiologica 38: 25-29.

 

Citation: Ucler N, Cihan OF, Erkutlu I, Zencirci B (2021) The First Case Report of Spontaneous Idiopathic Bilateral Vertebral Arteriovenous Fistula. J Spine
Neurosurg 10:10.

Volume 10 • Issue 10 • 354 • Page 3 of 3 •

https://journals.sagepub.com/doi/abs/10.1177/000331970405500313
https://journals.sagepub.com/doi/abs/10.1177/000331970405500313
https://journals.sagepub.com/doi/abs/10.1177/000331970405500313
https://www.jtcvs.org/article/S0022-5223(02)13764-0/fulltext
https://www.jtcvs.org/article/S0022-5223(02)13764-0/fulltext
https://www.jtcvs.org/article/S0022-5223(02)13764-0/fulltext
https://www.jtcvs.org/article/S0022-5223(02)13764-0/fulltext
https://www.jtcvs.org/article/S0022-5223(02)13764-0/fulltext
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1440-1673.2003.01221.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1440-1673.2003.01221.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1440-1673.2003.01221.x
https://www.tandfonline.com/doi/pdf/10.1080/02841859709171237
https://www.tandfonline.com/doi/pdf/10.1080/02841859709171237
https://www.tandfonline.com/doi/pdf/10.1080/02841859709171237

	Contents
	The First Case Report of Spontaneous Idiopathic Bilateral Vertebral Arteriovenous Fistula
	Abstract
	Introduction
	Case Study
	Results and Discussion
	Conclusion
	References


