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a b s t r a c t 

Vertebral artery stump syndrome is rare, but one of the most important causes of poste- 

rior circulation stroke. To our knowledge, no optimal treatment for vertebral artery stump 

syndrome has been established, and there are no reports of long-term follow-up. We de- 

scribe a 69-year-old man with vertebral artery stump syndrome who attended our hospital 

because of vertigo. Magnetic resonance imaging detected right cerebellar infarcts. Digital 

subtraction angiography revealed severe stenosis (functional obstruction) at the origin of 

the right vertebral artery, with distal antegrade collateral flow from the deep cervical artery. 

We started him on argatroban and cilostazol, but symptoms recurred after 1 month. We 

changed from cilostazol to aspirin and clopidgrel, then terminated aspirin 1 month after 

recurrence. He continued on clopidgrel, and follow-up after 7 years showed no recurrence, 

including asymptomatic lesions. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Vertebral artery stump syndrome (VASS) is a rare condition
but one of the most important causes of posterior circula-
tion stroke [ 1 ,2 ]. VASS is also associated with a high risk of
recurrent stroke and is potentially fatal. The optimal treat-
ment for VASS has not yet been established and, to the best
of our knowledge, there are no reports of long-term follow-up.
Herein, we report a rare case of VASS with a 7-year follow-up
period. 
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Case report 

A 69-year-old man with a history of hypertension, dyslipi-
demia, and gout visited our hospital because of vertigo. At
the time of visiting, his symptoms had improved and no
ataxia was noted. Magnetic resonance imaging (MRI) detected
right cerebellar infarcts ( Fig. 1 A). Magnetic resonance angiog-
raphy (MRA) showed impaired delineation of the right verte-
bral artery (VA), even though adequate delineation had been
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Fig. 1 – Magnetic resonance imaging showing right 
cerebellar infarcts (arrow) (A). Magnetic resonance 
angiography demonstrating impaired delineation of the 
right vertebral artery (arrow) (B). Adequate delineation had 

been obtained 1 year previously (C). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

obtained 1 year previously ( Fig. 1 B, C). He was urgently admit-
ted to our hospital. 

We started the patient on an argatroban (anticoagulant; di-
rect and selective thrombin inhibitor) and edaravone infusion,
cilostazol (200 mg/day) and statin, and rehabilitation. Digital
subtraction angiography (DSA) revealed severe stenosis (func-
tional obstruction) at the origin of the right VA with stagnant
blood flow ( Fig. 2 A). Peripheral blood flow of the right VA was
supplied via collateral pathways from the deep cervical artery,
of which some flowed retrogradely toward the origin causing
the stagnation of blood flow ( Fig. 2 B, C). Peripheral blood flow of
the right VA was also provided via collateral vessels from the
muscular branch of the right occipital artery. There was an-
other stenotic lesion at the origin of the left VA, but no other
embolic sources. We diagnosed VASS, and the patient was dis-
charged with no symptoms after 10 days. 

Only 18 days after discharge, the patient developed vertigo
and was transferred to our hospital by ambulance where MRI
demonstrated recurrent right cerebellar infarction. He was
readmitted to our hospital and restarted on an intravenous
infusion of argatroban and edaravone, with rehabilitation. An-
tiplatelet therapy was changed from cilostazol to dual an-
tiplatelet therapy with aspirin (100 mg/day) and clopidgrel (75
mg/day). We discussed the treatment plan with the patient
and elected to perform angioplasty of the occlusive lesion or
embolization of the stump should cerebral infarction recur.
Fortunately, he fully recovered and was discharged 11 days af-
ter the recurrence. One month after the recurrence, dual an-
tiplatelet therapy was changed to a single antiplatelet agent
(clopidgrel). He continued on this antiplatelet therapy for 7
years, at which point a follow-up MRI assessment showed no
further recurrence including asymptomatic lesions. 

Discussion 

Herein, we report a rare case of VASS treated with antiplatelet
therapy (clopidgrel) with a 7-year follow-up period. VASS is
characterized by artery-to-artery embolism after an occlusive
lesion of VA origin. Embryologically, VA has the potential for
numerous anastomoses, and a VA stump may be formed af-
ter VA origin occlusion [1] . Moreover, thrombus resulting from
the stagnation of blood flow and a low-flow state arising from
a VA stump could lead to distal embolism. Previous studies
described the presumptive mechanism of VASS as the distal
limit of propagated thrombosis, and an embolism of the stag-
nating clot fragment and a low-flow state caused by collateral
flow from deep cervical arteries [ 1 ,2 ]. 

Kawano et al. proposed the following diagnostic criteria for
VASS: (1) acute ischemic stroke in the posterior circulation;
(2) VA origin occlusion identified on MRA, duplex ultrasound,
computed tomography angiography, and/or DSA; (3) distal an-
tegrade flow in the ipsilateral VA; and (4) the absence of other
causes of ischemic stroke [2] . The presence of distal antegrade
flow, even though the VA origin is occluded, is a key point in
the radiological diagnosis of VASS ( Figs. 1 B, 2 ). The VASS preva-
lence following posterior circulation stroke was previously re-
ported to be 1.4%, with a risk of recurrence in 25% of cases
with ischemic stroke in the acute phase, and to be associated
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Fig. 2 – Digital subtraction angiography revealing severe 
stenosis (functional obstruction) at the origin of the right 
vertebral artery with stagnant blood flow (arrows) (A). 
Distal antegrade flow of the right vertebral artery (arrow 

heads) was supplied via collateral pathways from the deep 

cervical artery (B, C). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

with unfavorable outcomes in 25% [2] . There have also been
reports of fatal cases such as basilar artery occlusion associ-
ated with VASS [3] . Our patient experienced recurrence just 1
month after the initial event and required re-treatment. Al-
though we considered endovascular intervention in the case
of any further ischemic events, this has fortunately not yet
been necessary. 

The optimal treatment for VASS has not been established.
Endovascular treatment of VASS has been reported for the pre-
vention of recurrence and as reperfusion therapy for acute is-
chemic stroke [ 1 ,3 ], but antithrombotic therapy remains the
cornerstone of treatment. However, previous case reports have
used antiplatelet and anticoagulant therapy [ 4 ,5 ]. Our patient
had no recurrence during 7 years with antiplatelet therapy, but
it is unclear why this was so effective although it is possible
that the mild symptoms experienced on both occasions re-
flected a small thrombus. Further research is needed to deter-
mine the optimal antithrombotic agents in the treatment of
VASS. 

Conclusion 

Herein, we report a rare case of VASS with a 7-year follow-up
period. Improved knowledge about VASS is necessary for the
diagnosis and treatment of posterior circulation stroke. Future
investigations are needed to establish the optimal antithrom-
botic therapy for the treatment of VASS. 
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