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Mechanical Thrombectomy and Parent
Artery Occlusion for Acute Basilar Artery
Occlusion Due to Vertebral Fracture and
Artery Dissection: A Case Report

Shin Hirota,” Satoru Takahashi,? Masataka Yoshimura,” Sakyo Hirai,? Takamaro Takei,’ Asumi Orihara,’
Hirotaka Sagawa,? Hikaru Wakabayashi,? Shoko Fuji," Shinji Yamamoto,’ and Kazutaka Sumita?

Objective: Basilar artery occlusion (BAO) secondary to traumatic vertebral artery (VA) dissection caused by vertebral
fracture is a rare cause of acute ischemic stroke, and optimal management, such as antithrombotic agents, surgical
fixation, and parent artery occlusion (PAQO), has been controversial. We report a case in which mechanical thrombectomy
and PAO were performed for a BAO due to right VA dissection caused by a transverse foramen fracture of the axis
vertebra.

Case Presentation: A patient in her 80s suffered from a backward fall, and a neck CT revealed a fracture and
dislocation of the right lateral mass of the axis and a compressed transverse foramen. The patient was instructed to
admit and to remain in bed rest; however, she suddenly lost consciousness the following day. The CTA revealed right
VA occlusion and BAO; therefore, the patient underwent mechanical thrombectomy and the BAO was successfully
reperfused but the VA stenotic dissection remained. PAO of the right VA was performed on the fifth day after the
accident to prevent BAO recurrence.

Conclusion: Mechanical thrombectomy is an effective treatment for BAO caused by VA dissection, and PAO may

contribute to the prevention of stroke recurrence.

Keywords

| Introduction

Cervical spine fractures and dislocations are associ-
ated with vertebral artery injury (VAI) in 0.53-39% of
cases,'? and VA is related to cerebral infarction in about
20% of patients.*” Although the efficacies of antithrom-
botic therapy,”® surgical fixation,>*!? and endovascular
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treatment”!1!12) for vertebral artery (VA) dissection have
been previously reported, there are few case reports on
the use of mechanical thrombectomy for basilar artery
embolism due to traumatic VA dissection.!’-19 In addition,
indications for prophylactic parent artery occlusion (PAO)
have not been established yet.”*'>!7 Here, we report a
case in which mechanical thrombectomy was performed
for basilar artery occlusion (BAO) secondary to right VA
dissection caused by a transverse foramen fracture of the
axis vertebra. PAO of the dissected VA was performed after
discussion with a spinal surgeon.

[ Case Presentation

A patient in her 80s with hypertension slipped and suffered
from a backward fall at home and was brought to our hos-
pital by an ambulance. The patient had a right forearm lac-
eration, an occipital blow, and right cervical pain, with no
neurological disorders. The head CT showed no abnormal
results. The neck CT revealed a fractured and dislocated



Fig. 1 CT at arrival. (A) 3D-CT showing spinal fracture at axis ver-
tebra. (B) 3D-CT in the lateral view showing the fracture line and
dislocation (black arrowheads) of the lateral mass of the second cer-
vical spine. (C) Axial CT showing dislocation of the lateral mass of the
second cervical vertebra (white arrowheads).

right lateral mass of the axis and a compressed transverse
foramen (Fig. 1A-1C) without prevertebral soft-tissue
swelling or hematoma. Hence, the patient was admitted
and underwent conservative management in the orthopedic
ward, including neck collar fixation, bed rest, and gatch-up
restriction of up to 30 degrees.

On the second day of hospitalization, the patient sud-
denly lost consciousness, evolving to a Glasgow Coma
Scale (GCS) score of 3. The patient was intubated and
placed on a ventilator, and the head CT demonstrated no
intracranial hemorrhage, while the CTA showed right
VA occlusion and BAO (Fig. 2A) without paravertebral
extravasation. Considering the contraindication of intra-
venous infusion of recombinant tissue-type plasminogen
activator in trauma cases, an emergency percutaneous
mechanical thrombectomy was performed.

A 6F Flexor Shuttle Guiding Sheath (Cook Medical
Inc., Bloomington, IN, USA) was deployed to the left
subclavian artery via the right femoral artery. Left subcla-
vian angiography was performed to approach the left VA
depicted on CTA; however, the severe tortuosity observed
at the origin of the left VA hindered the advancement of
the guiding sheath (Fig. 2B). Next, the guiding sheath
was placed in the right subclavian artery to approach the
right stagnant VA (Fig. 2C). The right subclavian artery
was also highly tortuous, and therefore, the guiding sheath
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could not advance further. Consequently, the right VA was
approached from the guiding sheath placed in the sub-
clavian artery using a Chikai-14 microguidewire (Asahi
Intecc, Aichi, Japan), Marksman microcatheter (Medtronic,
Irvine, CA, USA), and Penumbra SMAX ACE reperfusion
catheter (Penumbra, Alameda, CA, USA). Angiography
of the microcatheter at the V2 segment revealed right VA
blood flow stagnation and severe stenotic dissection of the
V3 segment (Fig. 2D-2E).

The reperfusion catheter could not reach beyond the
dissection site; it was reluctantly placed proximally. The
microcatheter was advanced intracranially through the
stenotic lesion and a BAO was diagnosed (Fig. 2F). Due
to the standby position of the reperfusion catheter, it was
necessary to pass the stent retriever through the dissection
for thrombectomy. The damage to the dissected site was
worry; therefore, a smaller stent retriever was selected
among those in regular use. Two passes with a Trevo XP
3x20 mm stent retriever (Stryker, Kalamazoo, MI, USA)
were performed and the basilar complex was recanalized
(Fig. 2G). Finally, balloon dilatation of the right VA with
Gateway Over-The-Wire (Stryker) was gently performed
twice. The VA did not dilate and blood flow remained stag-
nant (Fig. 2H); hence, we considered stent implantation.
However, it had to require strong antithrombotic therapy,
and it could cause hemorrhagic complications to traumatic
injured sites. Moreover, the patient had suffered from trau-
matic vertebral fracture the day before and needed to be
considered for cervical fixation surgery. We assessed stent
implantation to be invalid. A left vertebral angiogram
confirmed favorable blood flow (Fig. 2I). Therefore, the
procedure was terminated, with the right VA showing a
Denver grade 2 stenosis.” The anterior spinal artery origi-
nated from the distal right VA, and the right posterior infe-
rior cerebellar artery (PICA) derived from the V4 segment
(Fig. 2F); therefore, PAO for the right VA (V3 segment)
was considered to prevent the recurrence of embolism.
However, we could not decide on the PAO; therefore, as
an alternative, 200 mg of acetylsalicylic acid was adminis-
tered through a nasogastric tube, and an intravenous infu-
sion of ozagrel sodium 80 mg was started immediately. The
two antiplatelet drugs with short half-lives were selected to
diminish the adverse effect of future traumatic changes and
surgical treatment.

The patient was extubated on the day after the endo-
vascular surgery and presented slight disorientation, facial
paralysis, dysarthria, and ataxia. GCS score improved to 13
(E3V4M6) compared to before mechanical thrombectomy.
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Fig. 2 Angiography images on the second day of hospitalization.
(A) 3D-CTA performed upon worsening showing no blood flow on
the basilar top and right proximal VA. (B) Preoperative left subclavian
angiography indicating a vending VA origin. (C) Preoperative bra-
chiocephalic angiography depicting a slow flow in the right VA. (D-E)
Right vertebral angiography on anteroposterior (D) and lateral views

Diffusion-weighted images (DWIs) showed multiple
infarctions in the posterior circulatory territory (Fig. 3A).
Intracranial and cervical MRA (Fig. 3B and 3C) demon-
strated a reperfused basilar artery and a right VA with
stagnant blood flow. As a maintenance dose, 100 mg of
acetylsalicylic acid was only maintained.

After several days of radiographic consideration and
neurological examination, the spine surgeon indicated
that the cervical spine was sufficiently stable and support-
ive, requiring no further fusion surgery and behavioral
restrictions. This patient had a distal embolization even
on bed rest and under gatch-up restriction on the second
day of hospitalization; hence, there was a possibility of
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(E) demonstrating VA dissection at the V3 segment. (F) Selective angi-
ography distal to the dissection demonstrating BAO. (G) Microcatheter
basilar angiography showing complete reperfusion. (H) Microcatheter
right vertebral angiography at the lower V2 segment showing stagnat-
ing flow after balloon percutaneous transluminal angioplasty. (I) Left
vertebral angiography depicting normal basilar perfusion.

BAO recurrence. Moreover, the CTA on the fifth day of
hospitalization showed persistent severe stenosis of the
right VA without left VA new dissection (Fig. 3D). The
possibility of fatal distal embolization from the remain-
ing dissection could not be ruled out if rehabilitation is
performed without limitation. The indication of PAO was
controversial; hence, we discussed it with the spine sur-
geon and carefully obtained informed consent from her
family. The PAO of the right VA was selected to prevent
recurrence of the distal embolism.

Preoperative right vertebral angiography revealed
severe stenotic dissection and stagnant blood flow (Fig.
4A and 4B). The only V3 segment of the right VA was
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Fig. 3 Post-thrombectomy images. (A) DWIs showing multiple infarctions in the posterior circulation territory. (B and C)
Intracranial (B) and cervical (C) MRAs on the third hospitalization day showing the reperfused basilar and stagnant right
vertebral arteries. (D) 3D-CTA on the fifth admission day demonstrating persistent severe stenotic dissection of the right
VA without new dissection of the left VA. DWIs: diffusion-weighted images; VA: vertebral artery

Fig. 4 PAO for the right dissected VA on the fifth day of hospitalization. (A and B) Preoperative right vertebral angiogra-
phy from the anteroposterior (A) and lateral (B) views showing the stagnating flow and persistent V3 dissection. (C and D)
The coil mass placed on the V3 segment on the anteroposterior (C) and lateral (D) views. (E) Postoperative left vertebral
angiography demonstrating normal flow to the right posterior inferior cerebellar artery.
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locally occluded using Plowler Select Plus microcathe-
ter (Cerenovus, Raynham, MA, USA) and GDC Fibered
VortX coils (Boston Scientific, Marlborough, MA, USA)
(Fig. 4C and 4D) without occlusion of the V4 perfora-
tor. Postoperative left vertebral angiography revealed
antegrade flow to the basilar artery and retrograde flow
to the right PICA (Fig. 4E). The origin of anterior spinal
artery was depicted in the previous angiogram between
the union and the right PICA (Fig. 2F). The PAO was
safely achieved. The patient did not show new neurolog-
ical deficits or DWI abnormalities after PAO. Right ver-
tebral retrograde flow was confirmed using intracranial
MRA. The antiplatelet therapy was abandoned. She was
transferred to a rehabilitation hospital on the 35th day of
hospitalization with slight ataxia, gait disturbance, and a
modified Rankin Scale score of 4.

| Discussion

Approximately 70%—78% of VAI cases are associated with
cervical spine fractures.” The most frequent causes of this
disease are motor vehicle accidents and falls,!->>¢1% and
VAL is also closely associated with head trauma.” Torina
et al. reviewed the MRI and MRA results of spinal cord
injuries and found that VA thrombosis was more common
in the lower cervical spine because the VA passes through
the transverse foramen of the C6, C5, or even C4 verte-
brae.!” In contrast, VAI occurs even at the C2 level, as in
our case.” Ding et al. focused on the correlation between
C2 fractures and VAL, reporting that bony fragments within
the foramen transversarium were associated with a greater
risk of VAL?® Similarly, our patient had a fractured axis
vertebra, a dislocated lateral mass, and a compressed trans-
verse foramen that caused VAL VAl is classified based on
the Denver grading system,” and in combination with the
respective stroke risks, its grade should be used to decide
the therapeutic options.' The present case had Denver
grade 2 VAL its high rate of stroke,*” low rate of natural
healing, and high rate of pseudoaneurysm transforma-
tion*? have been reported in previous studies.

VAL is a devastating condition with a high subsequent
stroke rate of about 20%.47 Biffl et al. mentioned that the
time window from trauma to stroke is more than 10-72
hours.*!® Early diagnosis and prophylactic treatment
are essential in acute clinical settings. Medical therapy,
including anticoagulation or antiplatelet agents, is a well-
established treatment course that decreases stroke rates
by 1%-3.9%."® Furthermore, cervical spine surgery may
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reduce the risk of distal embolism and hemodynamic com-
promise by restoring cervical spine alignment and decom-
pressing the blood vessels.%>!? Early posterior fusion
surgery performed within 24 hours after injury without
endovascular embolization or antithrombotic therapy has
been reported to be a safe and effective treatment option for
asymptomatic VA occlusion associated with cervical spine
trauma.'? In contrast, cervical manipulation during surgery
can further damage blood vessels, accelerate thrombus
growth, and result in embolism, as evidenced by several
reports of cerebral infarction in the posterior circulation
after cervical spine surgery for traumatic cervical spine
injury.'” Although controversial, the efficacy of endovas-
cular treatment has been reported.””!-1? In a retrospective
study of 23 patients with cervical fractures and VA occlu-
sion who required acute cervical spine surgery, preoper-
ative PAO for VA occlusion was associated with a lower
incidence of radiological thromboembolic stroke than
surgery without preoperative PAO.' PAO for VAI before
cervical spine surgery for unstable cervical spine injuries
is a treatment option for stroke prevention.'>!” As in this
case, the necessity of a stable cervical spine injury is more
controversial; however, several severe BAO cases from
minor neck trauma were reported.'>~'> VAI due to cervical
spine fracture extends to V4 in only 2% of patients,® and
simple proximal occlusion is usually sufficient to prevent
distal embolization.'? Therefore, prophylactic PAO would
be safe without extradural origin of the PICA, contralat-
eral hypoplasia, or contralateral injury. In this case, PAO
indication, which was performed for secondary prevention
after BAO, may have been appropriate. However, when
considering secondary prevention of embolic stroke, it
should be decided earlier by matching the favorable timing
of the stroke onset.*7!®)

Since thrombectomy was recently established, the
usefulness of endovascular treatment for BAO caused
by trauma has been reported.'3'9 However, and unlike
cardiogenic cerebral embolism, many cases present with
dissection or severe stenosis in the proximal artery, and
the approach to it has to be carefully considered. In this
case, the basilar artery was assessed through the normal
(clean-road) and occluded abnormal (dirty-road) VA, and
mechanical thrombectomy was performed using antegrade
or reverse revascularization variants.?” Various endovas-
cular approaches may also be feasible, with the choice
depending on the anatomy, accessibility, and cause, such
as dissection or stenosis due to cervical spinal deviation.
We considered that the approach from the dissected blood



vessel had risks, such as bleeding; therefore, the procedure
was attempted from the clean road, the left VA. However,
its severe proximal tortuosity prevented access to the basi-
lar artery. Switching to a left brachial artery puncture might
have allowed safer thrombectomy from the left VA clean-
road approach (Fig. 2B)*); however, left VA dissection
might have occurred. We selected to guide the microca-
theter distally beyond the right VA dissection and pass the
dissection twice with a stent retriever to remove the basi-
lar artery thrombus. Fortunately, complete recanalization
of the BAO was obtained without complications. Finally,
the right VA did not dilate, and blood flow remained stag-
nant; hence, we attempted to dilate the VA with balloon
angioplasty or stent implantation. However, left vertebral
angiography confirmed favorable blood flow. Therefore,
the procedure was terminated, resulting in severe stenosis
of the right VA. PAO at the initial surgery could have been
more effective in preventing BAO by matching the favor-
able timing stated previously.*”'® We decided to perform
PAO after confirming the CTA findings without left VA new
dissection and spontaneous right VA healing. This patient
initially had distal embolization even on bed rest and under
gatch-up restriction; therefore, we decided to perform PAO
for secondary prevention of BAO after obtaining informed
consent. The PAO would also have prevented pseudoaneu-
rysm transformation. The good recovery from BAO shows
the reasonability of this decision, as it not only addressed
the possibility of recurrent thromboembolic events but also
mitigated the risk of subarachnoid hemorrhaging.

| Conclusion

In this report, we present the case of a patient who expe-
rienced BAO following VA dissection resulting from a
cervical spine fracture. Mechanical thrombectomy is an
effective treatment for BAO caused by VAI, and PAO may
contribute to stroke recurrence prevention and reduction in
the risk of subarachnoid hemorrhage. Although individu-
alized treatment strategies for VAI should be considered,
this case highlights the potential efficacy of endovascular
therapy. Further research and case reports are necessary
to better understand the pathophysiology and the optimal
management of this condition.
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