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Brief Report
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ABSTRACT
Fenestrated aneurysm at vertebrobasilar junction (VBJ) is very rare and can occur due to non-fusion of longitudinal neural axis forming basilar artery 
in the early stage of embryonic life. Due to defects in tunica media and weakness in its wall, these fenestrations are more likely to develop an aneurysm. 
Various treatment strategies are required for the management of these types of aneurysms including simple coiling, stent-assisted coiling, balloon 
remodeling technique, and more recently kissing flow diverters. Herein, we report the case of ruptured fenestrated VBJ aneurysm which was managed 
successfully with novel reverse Y stenting with coiling.
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INTRODUCTION
Vertebrobasilar junction (VBJ) fenestration is a rare 
embryological variation with an incidence of 0.3–5.26% 
in autopsy series and 0.1–1.9% in angiography series.[1] 
Aneurysms associated with basilar artery fenestration were 
found in approximately 7% of cases while a higher 
incidence of aneurysms was observed at VBJ fenestration 
in approximately 35% of cases.[2] Surgical access to VBJ 
aneurysms (VBJAs) is difficult and complex in local anatomy 
due to the presence of brainstem perforators and cranial 
nerves. There is also an increased chance of brainstem infarct 
and cranial nerve deficits in surgical intervention.[3] Hence, 
endovascular treatment is the chosen mode of treatment with 
reasonably good outcomes.[4] Few conventional methods 
were published in the literature where these VBJAs were 
managed with simple coiling, stent-assisted coiling, parent 
vessel occlusion (PAO), and more recently flow diverter 
(FD).[3-6] Herein, we report a case of ruptured VBJA, treated 
by reverse Y stenting with coiling in a middle-aged female.

CASE REPORT
A 34-year-old female presented with sudden onset severe 
headache with loss of consciousness for 15  min 15  days 

back. Magnetic resonance imaging (MRI) showed T2W 
hypointense flow void in the anterior pontomedullary cistern 
with mass effect over the lower pons and magnetic resonance 
angiography showed VBJA [Figure 1a and b]. Subsequently, 
digital subtraction angiography (DSA) with 3D rotational 
angiography showed two fenestrated aneurysms: Larger 
one filled from both fenestrated limbs and smaller one from 
the left limb of fenestration [Figure1c and d]. Pseudolobule 
was seen in the superior aspect of the larger aneurysm. As 
the nature of the complexity of the aneurysms, one braided 
stent in each limb of fenestration in reverse Y manner to 
accommodate a single stent in the basilar artery with limited 
intra-aneurysmal coiling to have reduced mass effect over 
the brainstem. The patient was loaded with 180 mg ticagrelor 
and 300 mg aspirin, 2 h before the procedure. Endovascular 
therapy was performed through bilateral femoral access using 
a femoral 6F sheath under general anesthesia, subsequently 
heparin (100  IU/kg) was given through arterial sheath. 6F 
neurons (penumbra) were parked in the distal V2 segment 
of both vertebral arteries (VAs), and then, the left limb of the 
fenestration was crossed with headway 17 (MicroVention-
Terumo, Aliso Viejo, CA, USA), 0.014-inch synchro 
microwire (Stryker Neurovascular, Fremont, CA, USA) 
and subsequently braided stent (LVIS EVO, MicroVention-
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Terumo, Aliso Viejo, CA, USA) was placed from the left VA 
to distal end of the left limb of fenestration, just proximal to 
basilar artery junction. After the deployment of the device, 
its opening and apposition were ensured by navigating the 
microcatheter over the pusher wire. Immediate and interval 
control angiograms after 15  min were done to look for 
parent vessel, perforator patency, and clot formation within 
the stent. Subsequently, using the same microcatheter and 
microguide wire combination, a braided stent (LVIS EVO, 
MicroVention-Terumo, Aliso Viejo, CA, USA) was parked in 
the mid-basilar artery, distal to the joining of the fenestration. 
Then, using headway duo (MicroVention-Terumo, Aliso 
Viejo, CA, USA) and 0.014-inch synchro microwire (Stryker 
Neurovascular, Fremont, CA, USA), undercoiling was 
done within the sac of the larger aneurysm. Then, LVIS 
EVO (MicroVention-Terumo, Aliso Viejo, CA, USA) was 
placed from the mid-basilar artery to the right VA through 
the right limb of the fenestration, producing a reverse Y 
configuration [Figure 1e-g]. Immediate and interval control 
angiograms after 15 min were done to look for parent vessel, 
perforator patency, and clot formation within the stent. Post-
procedure angiogram left VA showed no filling of the small 
aneurysm with antegrade flow into the basilar artery. Final 
check angiography of the right VA showed significant stasis 
within the aneurysm with patent stent and distal intracranial 
vessels. Post-procedure, she was extubated without any new 
onset neurologic deficits. Dual antiplatelet medications 
(aspirin 75 mg od and ticagrelor 90 mg bd) were continued, 

and she was discharged on the post-operative period day 6 
without any neurodeficit. Steroid was further continued for 
5  days to prevent the inflammatory edema and mass effect 
in the brainstem. Clinical follow-up after 1  month showed 
complete resolution of headache. Follow-up MRI and 
DSA after 3 months showed a mild reduction in size of the 
larger aneurysm and resolution of the small aneurysm in 
the left limb of the fenestration with stents and coils in situ 
[Figure 1h-j] As the patient is presently asymptomatic, and 
minimal reduction in the size of the residual aneurysm, 
the next follow-up DSA is planned at 1  year to look for 
aneurysmal status. If aneurysm will increase in its size, there 
may be a need for telescoping of FDs or braided stents within 
the existing braided stents. If aneurysm will remain stable or 
reduced in its size, follow-up will be needed both clinically 
and angiographically at 6-month intervals. The schematic 
illustration of the morphology and interventional procedure 
of the lesion is depicted below [Figure 2].

DISCUSSION
Vertebrobasilar fenestration occurs due to defects in 
embryogenesis in early fetal life. In the early embryonic 
period around 5th week of gestation, basilar artery is formed 
by the fusion of the paired longitudinal neural arteries in the 
midline. Fenestration can occur due to the failure of fusion 
of these midline arteries, driven by various environmental 
or genetic factors.[7] A higher incidence of VBJ fenestration 
aneurysms was observed, more likely due to absent tunica 

 Figure 1: Magnetic resonance angiography (MRI) and digital subtraction angiography (DSA) images showing the aneurysm and reverse Y 
stenting at the vertebrobasilar junction (VBJ). (a-d) shows the Saggital Brain MRI, MRI angiography and DSA respectively, depicting the 
aneursym at the VBJ (white arrows). (e-g) depicts immediate post-treatment images showing the reverse Y stenting with coiling and stasis 
within the aneurysm (white arrrows). (h) shows follow-up MRI and (i and j) shows followup DSA after 3 months depicting  resolution of the 
small aneurysm in the left limb of the fenestration and no significant change in the size of the larger aneurysm (white arrow).
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media and local hemodynamic disturbances causing pressure 
effect on their wall. Van Rooij et al. classified fenestrated 
aneurysms into three types: Type  I – aneurysm is situated 
at the proximal end of fenestration, Type  II – aneurysm is 
situated at either of the limbs of fenestration, and Type  III 
– fenestration and aneurysm are located on separate 
arteries.[3] Essibayi et al. again renamed basilar fenestration 
limb aneurysms (BFLAs) where aneurysm involves one limb 
of fenestration, and VBJAs where aneurysms incorporating 
both BFLAs.[8]

The higher rate of complications was associated with the 
microsurgical group in these aneurysms due to the complex 
morphology of these fenestrations, small perforators 
supplying the brainstem, close proximity to lower cranial 
nerves, and the difficulty of finding the optimum surgical 
field.[9] In a systematic review by Essibayi et al., they showed 
a higher post-operative complication rate (62.2%) in a 
microsurgical group as compared to endovascular therapy 
(8.3%).[8]

Endovascular treatment in these aneurysms is the preferred 
mode of treatment with various techniques. In a study by 
Zhu et al., they reviewed 71 patients with 79 VBJ fenestration 
aneurysms managed by coiling (n = 56), balloon remodeling 
technique (n = 10), stenting (n = 10), and parent artery 
occlusion with trapping (n = 3). In their study, they achieved 
95.5% technical success rate, and good outcomes were 
observed in 78.9% of cases during the follow-up period.[10] 
The incidence of complications such as ischemia, thrombus 
formation, relapse, and rebleeding was 9.9% in their 
observation.[10]

Flow diversion is a relatively newer and more advanced 
technique and has the ability to preserve the perforators 
through a pressure gradient near the ostium, however, failed 
to preserve those perforators in small caliber limbs.[8] Few 

case reports were available for the treatment of fenestrated 
aneurysm in basilar artery with FD where kissing FD 
technique[11] and crossing FD were used.[4] Although stent-
assisted coiling is less efficacious than FDs and PAO for 
complete obliteration of these aneurysms, it is effective 
in reconstructing BA and fenestrated limbs with good 
aneurysmal occlusion. Furthermore, this technique has 
a decreased incidence of stroke due to patent perforators 
and favorable angiographic outcomes, compared with 
other techniques.[8] Similarly, in our case, braided stents 
were chosen due to reduced cost and decreased chance of 
perforator infarct.

The involvement of VAs in fenestration aneurysms does not 
have good post-operative angiographic outcomes (VBJAs 
73.7% vs. BFLAs 83.9% for complete occlusion), whereas 
post-operative clinical outcomes were comparable in both 
these groups (87.5% vs. 90%).[8] Those aneurysms which were 
ruptured in these groups required higher rate of retreatment 
rates than unruptured ones (11.5% vs. none). The decision 
regarding the complete obliteration of the aneurysm with VA 
sacrifice is based on multiple factors, such as the dominance 
of the VA, the size of the aneurysm, and the proximity of 
the perforator. In our case, small aneurysm in the left limb 
of fenestration was protected through one braided stent and 
larger aneurysm was secured using coils and the other limb of 
fenestration was through a braided stent resulting in a reverse 
Y configuration. This case is unique due to the presence 
of two braided stents, one from vertebral to basilar artery 
through the right limb of fenestration and another from the 
other vertebral to the end of left limb of fenestration in a 
reverse Y configuration. As the second braided stent is not 
in the basilar artery, there is a reduced chance of perforator 
infarct and no need to accommodate a second stent within 
the basilar artery like kissing FD technique. To the best of our 
knowledge, this is the index case of simultaneous positioning 

Figure 2: (a-d) The schematic illustration of the morphology of the lesion and interventional procedure 
step by step simulating reverse Y stenting.
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of two braided stents in reverse Y manner with coiling of the 
aneurysm to treat a fenestrated aneurysm at VBJ.

CONCLUSION
The use of braided stents with coiling may be considered as 
an alternative approach to treat VBJ fenestrated aneurysm 
besides conventional coiling and flow diversion. Proper pre-
treatment planning, a good understanding of the morphology, 
status of the perforators, and accurate placement of stents 
are required for a reverse Y stenting in VBJ fenestrated 
aneurysm. Due to the rare occurrence of these aneurysms 
and reverse Y stenting is first of its kind, future studies are 
needed for safety and efficacy of this procedure.
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