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Abstract

Vertebral artery fenestration (VAF) is a rare congenital vascular anomaly that is discovered by incidental during imaging studies of patients who do not exhibit 
associated symptoms or who have intracerebral hemorrhage as a result of concurrent artery aneurysm or arteriovenous malformations. During catheter angiog-
raphy, VAF may be mistakenly identified as dissection, hypoplasia, or stenosis. This case report describes a left VAF that was incidentally discovered during 
magnetic resonance angiography (MRA) utilizing the time-of-flight method.
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INTRODUCTION
Vertebral artery fenestration (VAF) is an uncommon congenital vascular anomaly that can occur extracranially or intracranially. It is defined by a 
localized split of the vertebral artery (VA) into two parallel channels that subsequently reunite back to a single arterial lumen.1 Based on autopsy 
and angiographic studies, the incidence of VAF is estimated to be between 0.23% and 1.95%.2 It is critical to distinguish between the terms “dupli-
cation” and “fenestration,” which are sometimes, though wrongly, used synonymously. A VA with 2 sources, a varied trajectory, and a variable level 
of fusion in the neck is referred to as duplication. In contrast, fenestration, sometimes known as “partial non-fusion,” refers to a single-origin vein 
containing 2 parallel sections somewhere along its path.3 

Computed tomography angiography probably has greater sensitivity for dissection diagnosis than MRA or ultrasound relative to conventional 
angiography.4 Although VAF is not a diagnostic problem in and of itself, proper VAF diagnosis is critical for several reasons. On imaging, VAF may 
resemble vertebral artery dissection (VAD), a diagnosis linked with substantial morbidity and even fatality. Vertebral artery dissection imaging find-
ings include vascular stenosis/occlusion, pseudoaneurysm, intimal flap, and double lumen; however, the presence of a double lumen has also been 
reported in VAF. Failure to distinguish between VAF and VAD may result in higher morbidity from unnecessary treatment, such as anticoagulation, 
follow-up imaging, and anxiety in patients with VAF who are incorrectly diagnosed with VAD.1,5,6 

In this case report, we aimed to present a case of left VAF in a 22-year-old male patient, which was detected incidentally on magnetic resonance 
angiography (MRA) obtained using the time-of-flight technique.

CASE PRESENTATION
A 22-year-old male patient complaining of right-sided headache that had not responded to nonsteroidal anti-inflammatory drug treatment for 2 
weeks was admitted to our hospital. The patient had no comorbidities, no history of trauma, and laboratory findings were normal. In the MRA 
examination performed using the time-of-flight technique to exclude possible intracranial vascular malformation, the left VA was divided into 2 
parts in the V4 segment and was observed to be fenestrated at this level, rejoining just before forming the basilar artery (Figure 1).

Consent for publication: The patient signed the required consent documents.On the form, the signer granted permission for patient images and 
other clinical data to be published in the journal.The patient was aware that all efforts would be made to keep her identity a secret and that neither 
her name nor initials would be published. 

XX

X

Content of this journal is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

http://orcid.org/0000-0002-5698-1560
http://orcid.org/0000-0002-6885-3443
http://orcid.org/0009-0001-0001-4360
mailto:aydemir334@hotmail.com


Curr Res MRI 2024. [epub ahead of print]

DISCUSSION
The persistence of anastomotic vascular pathways in embryos results 
in fenestrations. The plexiform anastomoses between the cervical inter-
segmental arteries that emerge from the aorta give rise to the vertebral 
arteries during pregnancy.2,7,8 Vertebral artery fenestration can be seen 
in the intracranial or extracranial segment of the VA. The extracranial 
region of the upper cervical level is where it is most prevalent,9 but the 
VA’s V1 segmental fenestration is incredibly uncommon; in 2013, Gard 
et al10 described the first case worldwide.

The clinical significance in this case is the possibility that fenestration 
of the VA in segment V4 may be confused with VAD. On the other 
hand, dissections are acquired flaws in the vessel’s intima that lead 
to intramural hematomas that might obstruct or narrow the damaged 
channel. Dissections may occur spontaneously, after trauma, in people 
with underlying connective tissue illnesses, or in cases when there are 
hereditary or environmental risk factors.1 According to current guide-
lines, patients diagnosed with VAD should receive antithrombotic 
therapy, which includes anticoagulant or antiplatelet medications, for 
3-6 months. Arterial dissections are usually monitored radiographically 
over time because they might proceed from focal artery narrowings to 
frank occlusions or the development of pseudoaneurysms and possible 
aneurysmal rupture.11,12 The prognosis for VAD includes the possibility 

of major disabling deficits and even death in some patients. Incorrect 
diagnosis of VAD may lead to unnecessary treatment and follow-up 
imaging risks.13

D’Sa et al1 determined that 9% of patients with intracranial and extra-
cranial VAF had intracranial aneurysms in their study. This is higher 
than the reported incidence of unruptured intracranial aneurysm in the 
general population, which is 3.6%-6%.14 Therefore, it is recommended 
that identification of VAF on imaging be given greater attention to 
aneurysms in the same patients.

Herein, the authors present a case of intradural left VAF found inci-
dentally in a man who complained of headache. Fenestrations are an 
important anatomical variant to appreciate in order to prevent any 
iatrogenic injuries while caring for patients undergoing endovascular 
and invasive intracranial interventions. The significance of this case 
is that it increases our knowledge of uncommon anatomical varia-
tions of VA. In this instance, medical professionals can identify the 
lesions and provide the right treatment to prevent iatrogenic injury. 
Additionally, this case increases the differential diagnostic spectrum 
of VAD.

Ethics Committee Approval: N/A.

Figure 1.  (A, B) In the axial and coronal MRA image, the left VA is divided into 2 parts (red arrows). (C) The maximum intensity projection image shows that the 
left VA was divided into 2 parts in the V4 segment and was observed to be fenestrated at this level, and rejoining just before forming the basilar artery (blue arrow).



Aydemir et al. Vertebral Artery Fenestration

Informed Consent: Written informed consent was obtained from patients and 
their relatives who participated in this study.

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept – H.A., H.Y.; Design – H.A., T.K.; Supervision 
– H.Y., T.K.; Materials – H.A.; Data Collection and/or Processing – H.A., H.Y.; 
Analysis and/or Interpretation – H.Y.; Literature Review – H.A., T.K.; Writing 
– H.A.; Critical Review – H.A., T.K.

Declaration of Interests: The authors declare that they have no competing 
interests.

Funding: The authors declare that this study received no financial support.

REFERENCES
1.	 D’Sa  A, Alvin  MD, Brody  R, Javed  S, Faro  S, Nadgir  RN. Imaging 

features of vertebral artery fenestration. Neuroradiology. 2020;62(5):587-
592. [CrossRef]

2.	 Ozpinar A, Magill ST, Davies JM, McDermott MW. Vertebral artery fen-
estration. Cureus. 2015;7(1):e245. [CrossRef]

3.	 Ionete  C, Omojola  MF. MR angiographic demonstration of bilateral 
duplication of the extracranial vertebral artery: unusual course and review 
of the literature. AJNR Am J Neuroradiol. 2006;27(6):1304-1306.

4.	 Gottesman RF, Sharma P, Robinson KA, et al. Imaging characteristics of 
symptomatic vertebral artery dissection: a systematic review. Neurolo-
gist. 2012;18(5):255-260. [CrossRef]

5.	 Vertinsky  AT, Schwartz  NE, Fischbein  NJ, Rosenberg  J, Albers  GW, 
Zaharchuk  G. Comparison of multidetector CT angiography and MR 

imaging of cervical artery dissection. AJNR Am J Neuroradiol. 
2008;29(9):1753-1760. [CrossRef]

6.	 Drapkin AJ. The double lumen: a pathognomonic angiographic sign of 
arterial dissection? Neuroradiology. 2000;42(3):203-205. [CrossRef]

7.	 Takahashi M, Kawanami H, Watanabe N, Matsuoka S. Fenestration of 
the extracranial vertebral artery. Radiology. 1970;96(2):359-360. 
[CrossRef]

8.	 Rieger P, Huber G. Fenestration and duplicate origin of the left vertebral 
artery in angiography: report of three cases. Neuroradiology. 
1983;25(1):45-50. [CrossRef]. 

9.	 Polguj M, Podgórski M, Jędrzejewski K, Topol M, Majos A. Fenestration 
and duplication of the vertebral artery: the anatomical and clinical points 
of view. Clin Anat. 2013;26(8):933-943. [CrossRef]

10.	 Gard AP, Kebriaei MA, Thorell WE. Review of vertebral artery fenestra-
tion and novel extracranial fenestration. Clin Neurol Neurosurg. 
2013;115(7):1107-1109. [CrossRef]

11.	 Park  KW, Park  JS, Hwang  SC, Im  SB, Shin  WH, Kim  BT. Vertebral 
artery dissection: natural history, clinical features and therapeutic 
considerations. J Korean Neurosurg Soc. 2008;44(3):109-115. 
 [CrossRef]

12.	 Chowdhury  MM, Sabbagh  CN, Jackson  D, Coughlin  PA, Ghosh  J. 
Antithrombotic treatment for acute extracranial carotid artery dissections: 
a meta-analysis. Eur J Vasc Endovasc Surg. 2015;50(2):148-156. 
[CrossRef]

13.	 Arnold M, Bousser MG, Fahrni G, et al. Vertebral artery dissection: pre-
senting findings and predictors of outcome. Stroke. 2006;37(10):2499-
2503. [CrossRef]

14.	 Wardlaw JM, White PM. The detection and management of unruptured 
intracranial aneurysms. Brain. 2000;123(2):205-221. [CrossRef]

https://doi.org/10.1007/s00234-020-02370-7
https://doi.org/10.7759/cureus.245
https://doi.org/10.1097/NRL.0b013e3182675511
https://doi.org/10.3174/ajnr.A1189
https://doi.org/10.1007/s002340050046
https://doi.org/10.1148/96.2.359
https://doi.org/10.1007/BF00327480
https://doi.org/10.1002/ca.22231
https://doi.org/10.1016/j.clineuro.2012.08.023
https://doi.org/10.3340/jkns.2008.44.3.109
https://doi.org/10.1016/j.ejvs.2015.04.034
https://doi.org/10.1161/01.STR.0000240493.88473.39
https://doi.org/10.1093/brain/123.2.205

