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INTRODUCTION

The carotid artery stump has been well-reported as an embolic source for ischemic strokes.[1] The 
rare vertebral artery (VA) stump syndrome (VASS) could cause an embolic stroke in the posterior 
circulation and is associated with a high risk of recurrence.[4,6] We report the first case of VASS 
involving a bihemispheric posterior inferior cerebellar artery (PICA), a rare PICA variant, and 
the successful endovascular treatment performed.

CASE REPORT

A 63-year-old male with a history of hypertension presented to our hospital’s Emergency 
Department with dizziness, vomiting, and gait disturbance. Head magnetic resonance (MR) 
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MRI revealed an enlarged posterior circulation CI. Follow-up DSA revealed proximal to-and-flow appearance 
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artery occlusion (PAO) by endovascular therapy. No recurrence of symptoms or CI was observed. The patient was 
discharged on day 32 of hospitalization with 1 on the modified Rankin scale.

Conclusion: We reported a rare case of VASS involving bihemispheric PICA. No CI recurrence was observed 
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imaging (MRI) revealed acute cerebral infarctions (CIs) in 
the vermis and bilateral cerebellar hemispheres [Figure 1a]. 
MR angiography detected a poorly visualized left V4 
segment [Figure 1b]. A conservative treatment with aspirin 
was administered on admission. Left subclavian artery 
digital subtraction angiography (DSA) revealed severe 
stenosis in the VA origin, with a delayed anterograde flow 
in the VA and collateral flow from the deep cervical artery 
to the V2 segment [Figures 2a and b]. The anterograde flow 
was diminished in the V3 segment. Right VA angiography 
showed retrograde flow from the right to the left V4 segment 
through the union, with a to-and-flow lesion in the proximal 
portion of the V4 segment [Figure  2c]. Three-dimensional 
rotational angiography revealed a bihemispheric PICA 
variant [Figure  2d]. VASS associated with bihemispheric 
PICA was diagnosed. The medication treatment was 
maintained. On hospitalization day 14, the dizziness and gait 
disturbance symptoms worsened. MRI revealed an enlarged 
CI [Figure  2e]. MR angiography showed a shortening 
of the left V4 segment [Figure  2f]. Repeated late-phase 
VA angiography detected poor left PICA condition and 
extension of the to-and-flow lesion from the V3 segment 
of the VA to the PICA orifice [Figure  2g]. We concluded 
that the discrepancy in the VA showed by MR angiography 
and the late phase of the VA angiography indicated a 
stagnated flow that could lead to new thrombi formation. 
We performed parent artery occlusion (PAO) to prevent 
recurrent stroke and repeated embolism.

With the patient under general anesthesia, a 6 Fr sheath 
introducer was inserted through the right femoral artery. 
A  6 Fr ENVOY catheter (Cerenovus, Fremont, CA, USA) 
was navigated to the right VA. An intermediate catheter 
(Guidepost; Tokai Medical Products, Aichi, Japan) was 
then advanced to the VA near the union. A  microcatheter 
(Headway Duo, Terumo, Tokyo, Japan) was guided to the V3 
segment of the left VA using a microwire (SynchroSELECT 
soft; Stryker, Freemont, CA, USA; Figure  3a). PAO, 
performed with coils, occluded the V3 segment [Figure 3b]. 

Post-treatment DSA revealed retrograde flow from the right 
VA to the left V4 segment, with good filling of the PICA.

Head MRI on the following day showed no new acute 
CIs [Figure  3c], and symptoms did not worsen after the 
treatment. Rehabilitation was performed, and the patient was 
discharged home on day 32 of hospitalization with a score of 
1 on the modified Rankin scale.

DISCUSSION

VASS was first reported by Nguyen et al.[6] as a recurrent 
posterior circulation stroke due to VA origin occlusion. 
To the best of our knowledge, this is the first case of VASS 
associated bihemispheric PICA, which perfuses bilateral 
cerebellum. Kawano et al.[4] proposed the following definitive 
diagnostic criteria for VASS: (1) acute ischemic stroke in the 
posterior circulation; (2) VA origin occlusion detected on 
MR angiography, duplex ultrasonography, three-dimensional 
computed tomography angiography, and/or DSA; (3) distal 
anterograde flow in the ipsilateral VA; and (4) absence of 
other ischemic stroke causes. Our patient experienced an 
acute cerebellar stroke due to severe stenosis in the left VA 
origin. The anterograde flow in the left VA was preserved, 
assisted by collateral flow from the deep cervical artery, and a 
to-and-flow appearance was observed in the ipsilateral distal 
V3 segment. Based on these findings, we judged that the left 
VA origin was nearly occluded. The to-and-flow appearance 
site in the ipsilateral VA changed with every DSA. When the 
acute CI increased, the responsible PICA was found to be in 
a poor condition. These findings confirmed the diagnosis 
of VASS. Furthermore, we detected angiographical changes 
at the flow stagnation site; these changes could lead to 
thrombosis.[4]

In this case, the bilateral VASS and PICA lesions resulted in 
bilateral CIs. The patient had a bihemispheric PICA because 
the left PICA exhibited a rare variation. PICA variations, 
like anterior inferior cerebellar artery-PICA complex or 
hypoplasia, were reported, but bihemispheric PICA is rare.[2] 
To the best of our knowledge, we reported the first case of 
VASS associated with a bihemispheric PICA. The PICA and 
VASS variants should be considered when treating patients 
with bilateral CIs dominated by bilateral PICA and VA origin 
occlusion.

No standard treatment for VASS has been established. 
Kawano et al.[4] demonstrated that the recurrence rate in the 
non-medication group was higher than in the anticoagulation 
therapy group. Therefore, they recommended anticoagulation 
therapy to prevent recurrent stroke. Conversely, Suzuki et al.[8] 
reported a patient with VASS treated with antiplatelet therapy. 
Like them, we considered that the disease pathogenesis was 
artery-to-artery embolism due to atherosclerotic changes, 
prescribing initially conservative treatment with aspirin. 

Figure 1: (a) Initial head magnetic resonance (MR) imaging reveals 
bilateral cerebellar infarctions. , (b) The MR angiography does not 
depict the left V4 segment of the vertebral artery (VA).
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Medical treatment should be considered on a case-by-case 
basis.

Endovascular therapy is an additional treatment to prevent 
recurrence, especially when the medical treatment has 
failed. Several studies reported using coil embolization of 
the proximal portion of the ipsilateral VA.[3,5,6] Endovascular 
revascularization using percutaneous transluminal angioplasty 
or stent is an alternative strategy following mechanical 
thrombectomy for basilar or posterior cerebral artery 

occlusion.[7,9] This strategy is useful for acute stroke with major 
trunk occlusion in these arteries. In this case, we performed 
PAO through the contralateral VA and occluded the distal site 
where the thrombus was estimated to form due to the stagnated 
blood flow. This method is most suitable for preventing new 
embolization. It is also considered safe due to the access root, as 
the device avoids the dangerous zone involving the thrombus.

Our patient presented bilateral CIs due to VASS, which was 
associated with a rare PICA variant, a bihemispheric PICA. 

Figure 2: (a, b) Left subclavian artery angiography shows severe stenosis of the left VA with stagnated distal blood flow  and collateral flow 
from the deep cervical artery to the V2 segment. (c) Right VA angiography reveals retrograde flow to the left V4 segment, which extended 
to the left posterior inferior cerebellar artery (PICA), and a to-and-flow appearance in the intracranial VA. (d) Three-dimensional rotation 
angiography reveals a bihemispheric PICA. White arrowhead, the supratonsillar segment of the left PICA; red arrow, the left hemispheric 
branch; red arrowhead, the right hemispheric branch. (e,f) Follow-up magnetic resonance (MR) imaging reveals enlarged cerebellar 
infarction, and MR angiography shows poorly visualized left VA. (g) Repeated DSA shows poor filling of the left PICA and proximal 
translocation of the to-and-flow appearance.

Figure 3: (a) An intermediate catheter (arrowhead) and microcatheter (arrow) were introduced into 
the right V4 and left V3 segments, respectively. (b) Parent artery occlusion with coils was performed 
in the left extracranial vertebral artery. (c) Postoperative magnetic resonance imaging reveals no new 
ischemic infarctions.
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Despite the antiplatelet therapy, the stagnated blood flow at 
the intracranial VA continued to produce new thrombi. We 
performed endovascular PAO in the extracranial VA through 
the contralateral VA, assuming embolism could not occur 
given the VA occlusion by coils distal to the lesion, where 
thrombi might form. We should consider the possibility of 
VASS with a PICA variant as the cause of stroke when treating 
patients with bilateral CIs and occlusion in the VA origin.

CONCLUSION

We believe that we reported the first case of a patient with 
VASS associated with a bihemispheric PICA. No recurrent 
CI was observed after performing endovascular PAO in 
the extracranial VA. When treating patients with acute 
bilateral CIs due to VASS, we should consider the possible 
contribution of PICA variations.
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