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a b s t r a c t 

Generally, the prognosis of non-hemorrhagic vertebral artery dissection is good. Treatment 

should be considered when stenosis progresses or when an aneurysm is formed. How- 

ever, no clear treatment policy has been established. The purpose of this case report was 

to describe the treatment policy for non-hemorrhagic onset vertebral artery dissection 

with severe stenosis around the posterior inferior cerebellar artery (PICA) bifurcation and 

aneurysm, where stent placement in the vertebral artery was difficult. This report describes 

healing without complications with stent implantation in the PICA performed to treat non- 

hemorrhagic vertebral artery dissection with associated severe, continuously progressive 

stenosis in the PICA bifurcation region. A 36-year-old woman was examined at the authors’ 

hospital for persistent pain in the left posterior neck. Left vertebral arteriography revealed 

stenosis due to dissection around the PICA bifurcation and aneurysm formation at the distal 

position. Due to the progression of stenosis, there were concerns about PICA occlusion, and 

stent implantation in the vertebral artery was performed via the PICA. Neck pain ceased im- 

mediately after surgery, and 3 months later, cerebral angiography showed favorable patency 

of the PICA and decreased aneurysm size. This case suggests that stent implantation in the 

PICA might be a useful treatment option for non-hemorrhagic vertebral artery dissection 

with associated severe stenosis in the PICA bifurcation region. 
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Introduction 

Generally, vertebral artery dissection with a non-hemorrhagic
onset has a favorable prognosis. However, with the progres-
sion of the condition, patients sometimes suffer from cere-
bral infarction or subarachnoid hemorrhage [ 1 ,2 ]. The pa-
tient’s condition started with persistent pain in the left pos-
terior neck, and cerebral angiography showed severe progres-
sive stenosis of the vertebral artery around the left posterior
inferior cerebellar artery (PICA) bifurcation, complicated by a
dissecting aneurysm distal to the stenosis, which was treated
by stent implantation in the PICA via the vertebral artery, re-
sulting in alleviation of stenosis and aneurysm size reduction.
It seems common to place a stent in stenosis of the vertebral
artery, and coil embolization is added to the aneurysm. How-
ever, because the vertebral artery was severely stenotic and it
was difficult to place a stent, it was possible to improve the
stenosis and reduce the aneurysm by placing a stent in the
PICA and reducing the load on the aneurysm. 

There is no definitive treatment policy for non-
hemorrhagic arterial dissection with imaging deterioration,
and we hope the current report will support the future
definition of such a treatment policy. 

Case report 

Case presentation 

A 36-year-old woman with no medical history suddenly de-
veloped pain in the left posterior neck 1 week before the ini-
tial examination at the authors’ hospital, and received oral,
commercially available analgesics (loxoprofen 60 mg several
times a day). However, the pain was not alleviated, and she
was examined by a local physician. Cranial magnetic reso-
nance imaging (MRI) showed that the left vertebral artery had
an irregular diameter, and vertebral artery dissection was sus-
pected. Therefore, the patient was referred to our hospital. 
Fig. 1 – Initial head MRI. (A) MRA: Wall irregularity is observed in
posterior inferior cerebellar artery (arrow head). A fusiform aneu
FLAIR: High signal is observed in the left vertebral artery. (arrow
found in the brainstem and cerebellum. MRI, magnetic resonanc
fluid-attenuated inversion recovery. 
Magnetic resonance angiography (MRA) showed that the
left vertebral artery close to the PICA bifurcation was irregular
in diameter. Spindle-shaped vasodilation was also observed
in the right vertebral artery ( Fig. 1 A). Fluid-attenuated inver-
sion recovery (FLAIR) showed a high signal that was suspected
to indicate an intramural hematoma and was consistent with
the part of the left vertebral artery with an irregular diameter
( Fig. 1 B). Diffusion-weighted imaging revealed no clear cere-
bral infarction or hemorrhage ( Fig. 1 C). The patient was rec-
ommended to be hospitalized for thorough tests, but she did
not consent. Therefore, observation was continued on an out-
patient basis. Her systolic blood pressure was 100-120 mmHg,
and no antihypertensive agents were prescribed. 

Hospital admission 

The patient’s unbearably severe posterior neck pain persisted,
and she was hospitalized for thorough testing on day 17 after
the onset of neck pain. Cerebral angiography on the following
day showed stenosis immediately before the PICA bifurcation
of the left vertebral artery and severe stenosis and aneurysm
formation immediately after that bifurcation. Slow blood flow
was not found in the PICA, and the images were favorable to
the peripheral vessels. The PICA had a large return flow region,
and the anterior inferior cerebellar artery had not developed
( Fig. 2 A). Spindle-shaped vasodilation was observed immedi-
ately before PICA, even in the right vertebral artery ( Fig. 3 A). Bi-
lateral vertebral artery dissection was suspected. However, no
endogenous diseases, such as hypertension, dyslipidemia, or
diabetes, were found, nor were any physical characteristics or
family history suggestive of congenital diseases, such as Mar-
fan syndrome or Ehlers-Danlos syndrome. In addition, no ex-
ogenous factors, such as cranial trauma, were present. There-
fore, the cause of the condition was unknown. On day 29 af-
ter onset, cerebral angiography was performed again, and the
stenosis progressed immediately before the left PICA bifurca-
tion ( Fig. 2 B), and slow blood flow in the vertebral artery was
observed. No clear neurological symptoms were found at this
time, but the persistence of neck pain and progression of dis-
section meant that the risk of occlusion was high, and cere-
broendovascular surgery was performed. 
 the left vertebral artery near the bifurcation of the 
rysm is observed in the right vertebral artery. (arrow). (B) 
). (C) Diffusion-weighted image: No obvious infarction is 
e imaging; MRA, magnetic resonance angiography; FLAIR, 
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Fig. 2 – Lateral image of the left vertebral artery. (A) Day 18, (B) before stent placement (Day 27), (C) 3 months after surgery. 
(A): Narrowing of the vertebral artery (arrow heads) and distal aneurysm formation near the bifurcation of the left posterior 
inferior cerebellar artery (arrow) are observed. (B): Progression of vertebral artery stenosis is observed. (arrow heads) (C): 
Improvement of stenosis and disappearance of aneurysm are observed (arrow heads). 

Fig. 3 – Lateral image of the right vertebral artery. (A) Day 18, (B) before stent placement (Day 27), (C) at 3 months after 
surgery. (A, B): Wall irregularity and fusiform aneurysm in the proximal part of the posterior inferior cerebellar artery are 
observed (arrow heads) (C): Improvement of wall irregularity and reduction of aneurysm are observed (arrow heads). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cerebroendovascular surgery 

A-4 Fr ASAHI FUBUKI Dilator Kit (Asahi Intecc Co., Ltd., Aichi,
Japan) was implanted in the left vertebral artery. The PICA di-
ameter was slightly less than 2 mm, and the vertebral artery
diameter in the proximal part of the stenosis was 2.6 mm.
As first-line treatment, the approach was stent implantation
in the main trunk of the vertebral artery with stenosis and
coil embolization in the dissecting aneurysm. However, ver-
tebral artery stenosis was severely distal to the PICA. Even
when attempts were made by introducing a micro-guidewire,
it was difficult to make this pass the curves in the aneurysm-
like dilated part. The option of retrograde treatment from
the right vertebral artery via the confluence part was exam-
ined, but there was the potential for catheter operations to
place a burden on the right vertebral artery aneurysm, as well
as concerns about the risk of hemorrhage due to vascular
perforation when passing the microguide wire through the
stenosis. 

The next approach was stent implantation in the PICA
from the vertebral artery, thus ensuring blood flow to the PICA
and suppressing entry to the dissection, and thus progres-
sion. This treatment method was also selected because it was
hoped that by straightening the PICA from the vertebral artery,
the inflow to the dissecting aneurysm would change, and this
method would effectively reduce the burden and risk of rup-
ture. 

A Prowler Select Plus (Cerenovus, Inc., Miami, FL, USA) was
introduced to the distal side of the left PICA, and an Enter-
prise 2 VRD (4.0 × 23 mm; Cerenovus, Inc.) was extended to
the vertebral artery ( Fig. 4 ). Imaging after stent implantation
showed decreased blood flow to the aneurysm distal to the
vertebral artery, and imaging of the opposite vertebral artery
showed an aneurysm due to retrograde blood flow via the con-
fluence region. The aneurysm was non-hemorrhagic at onset,
and it was judged that decreased blood flow to the aneurysm
reduced the risk of rupture. Therefore, surgery was completed
at that point, with the provision that coil embolization would
also be performed if the aneurysm was to increase in size or
change in shape later. As the patient’s pain was localized on
the left side, there was no need for rapid treatment in con-
nection with the right vertebral artery aneurysm, and it was
decided that the only treatment would be monitoring the pa-
tient’s progression. 

Postoperative progression and outcome 

Pain in the left posterior neck showed clear alleviation im-
mediately after surgery, and no clear nerve deficiency symp-
toms were present. Cranial MRI performed the following
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Fig. 4 – Cone-beam CT after stent placement. The stent was 
placed in the vertebral artery from the posterior inferior 
cerebellar artery, and straightening of the stent placement 
was observed (arrow heads). CT, computed tomography. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5 – Perforating branch from the vertebral artery (arrow). 
(A) Left vertebral artery oblique image. (B) Anteroposterior 
view of the right vertebral artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

day showed no cerebral infarction or other treatment-related
complications. Cerebral angiography 3 months after surgery
showed favorable images of the PICA, vertebral artery steno-
sis was alleviated, and the aneurysm was almost absent in the
images ( Fig. 2 C). The spindle-shaped aneurysm in the opposite
vertebral artery also tended to decrease in size ( Figs. 3 B and C).

Discussion 

Patients with the pearl-and-string sign, such as this patient,
have been reported to have a high probability of configura-
tion changes, resulting in more time being required for full
recovery [3] . In addition, in the case of vertebral artery dis-
section at neck pain onset, the link between neck pain and
dissection has been indicated [4] . In our patient, discomfort
was persistent, suggesting progression of dissection. There-
fore, treatment is necessary to suppress the progression of the
dissection. The neck pain ceased immediately after the stent
implantation. Therefore, it is considered that suppression of
dissection progression by the treatment effectively alleviated
the symptoms. 

The reported treatment options for vertebral artery dis-
section include (1) proximal artery occlusion and (2) surgical
anastomosis of the occipital artery (OA) and PICA, followed by
trapping of the dissected part [5–7] . 

In this patient, proximal artery occlusion showed severe
stenosis distal to the PICA and retrograde blood flow was
not expected. Evaluation by the balloon occlusion test was
considered. However, considering the potential for ischemic
symptoms to occur with the progression of stenosis, this test
was not performed even though ischemic symptoms were not
present at the time of evaluation. There were also concerns
about the increased burden on aneurysms in the opposite
artery. 

OA-PICA anastomosis has been reported to have a rela-
tively high probability of cerebral infarction occurring as a
complication [7] . Therefore, this treatment was not considered
optimal for this patient, who had non-hemorrhagic onset. 

The treatment method used involves perforating branch
injuries due to stent implantation. In the middle and lower
parts of the medulla oblongata, perforating branches are dis-
tributed to complement each other from the vertebral artery
and PICA [8] . Perforating branches from the vertebral artery
frequently bifurcate from a position close to the confluence
region of the vertebral artery distal to the PICA [9] . There is
a high probability that these types of perforating branch oc-
clusions induce Wallenberg syndrome or other neurological
symptoms. In addition, an important branch of the vertebral
artery is the anterior spinal artery. In this patient, left verte-
bral arteriography revealed a perforating branch reaching the
brainstem from a site distal to the stenosis ( Fig. 5 A). Further-
more, imaging of the anterior spinal artery was performed pri-
marily from the right vertebral artery ( Fig. 5 B). It was not pos-
sible to confirm a clear perforating branch from the stent im-
plantation site, but there is also the potential for a perforat-
ing branch that cannot be confirmed by cerebral angiography
to suffer occlusion due to stent implantation. Therefore, it is
preferable for a stent containing relatively little metal to be
selected. LVIS (Terumo Corporation, Tokyo, Japan), a braided
stent, has a higher metal coverage rate (23%) than Enterprise 2
VRD, a laser-cut stent (8%) [10] . Increasing the metal coverage
rate is expected to reduce stress on the aneurysm effectively. 

Conversely, consideration must be given to the potential
to induce thrombogenesis. This patient’s PICA had a small di-
ameter of 2 mm or less. Therefore, because of the high metal
content of the LVIS, there were concerns about the occlusion
of the stent or the above-mentioned perforating branch due
to thrombogenesis. Several reports have shown Enterprise 2
VRD being used with blood vessels less than 2 mm in diame-
ter [11–13] . Enterprise 2 VRD was selected for this patient. 

There have recently been reports on the use of flow divert-
ers in non-hemorrhagic vertebral artery dissections [ 14 ,15 ].
However, there have also been reports of stent occlusion and
transient cranial nerve palsy when flow diverters were used
[14] . Flow-diverters are a relatively new therapeutic technol-
ogy, and the number of reports of their use for treating non-
hemorrhagic vertebral artery dissection is not great. There-
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fore, it will be necessary to investigate this indication more
when more cases have accumulated. 

In addition to the stents used to support aneurysm occlu-
sion surgery, the Wingspan Stent System (Stryker Corporation,
Kalamazoo, MI, USA) is used for arterial dissection as a com-
plication of angioplasty. The wingspan has a 9-mm inner-body
tip in the tip region, and this patient had a sharp curve in the
PICA bifurcation region. Therefore, there were concerns about
the leading tip placing a burden on the vascular wall in the
area of the curve when the system was moved forward. In this
respect, it was considered that Enterprise 2 VRD could be in-
troduced using a microcatheter, placing little burden on the
vascular wall. 

Zenteno et al. reported the usefulness of stent-only treat-
ment for vertebral artery stenosis [16] . In this case, aneurysm
occlusion surgery planned initially was technically difficult.
When rupture occurs, it is essential to achieve hemostasis
promptly, but this patient showed non-hemorrhagic onset,
and an effective reduction of the burden on the aneurysm was
expected. Therefore, the only treatment performed was stent
implantation. Meng et al. emphasized the importance of a lin-
ear position relative to the parent blood vessel for thrombus
formation in an aneurysm [17] . In this patient, straightening of
the PICA from the vertebral artery immediately after stent im-
plantation made the aneurysm the side-wall type, and intra-
aneurysm stagnation then occurred. In addition to suppress-
ing entry into the dissection with a stent, straightening with
a stent reduces blood flow to the dissecting aneurysm, and it
is considered that successful reduction of the burden on the
aneurysm was a factor in aneurysm size reduction. 

With non-hemorrhagic arterial dissection, no definite
treatment policy has been established when deterioration is
observed by imaging. There are a few cases similar to the one
in this report, and it is necessary to examine the efficacy in
more cases in the future. We hope this report will provide
useful information for deciding upon treatment for future pa-
tients similar to the present patient. 

Conclusions 

PICA stent implantation is considered a useful treatment op-
tion for non-hemorrhagic onset vertebral artery dissection as-
sociated with a vertebral artery aneurysm involving severe
and continuously progressive stenosis around the PICA origin.

Ethical audit 

Sufficient consideration was given to the patient’s personal
information in this case report, and a written agreement was
obtained. 

Patient consent 

Written informed consent was obtained from the patient for
the publication of this case report. 
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