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Coil Embolization for Asymptomatic Low-grade Vertebral Artery Injury
which Worsened after Cervical Decompression Surgery: A Case Report

Taiki Isaji', Tadato Yukiue', Takayuki Amano’

Learning Point of the Article:
In cervical spine fractures, vascular examinations by CTA or DSA should be performed in the early phase.

Introduction: Blunt cervical injuries rarely cause vertebral artery injuries (VAls), such as vertebral artery (VA) dissection or occlusion. To
preventsubsequent embolicinfarction, embolization of the injured VA is needed before surgical fixation of the cervical spine. However, evidence
onendovascular treatment for asymptomatic low-grade VAIs with blunt traumatic cervical injuryis insufficient.

Case Report: In the present case, a 79-year-old Japanese man presented tetraparesis after falling while walking. Digital subtraction angiography
showed no intimal flap and only slight stenosis of the right VA. Embolization was not performed before spinal decompression surgery for this
low-grade injury. However, on the 3rd day after surgery, diffuse-weighted imaging showed dot-like high signal intensity in the right thalamus and
right posterior lobe, and magnetic resonance angiography (MRA) showed near occlusion of the right VA. 8 days after surgery, MRA showed
recanalization of the right VA flow. We performed VA embolization to prevent emboli scattering to the distal region during recanalization of the
intracranial blood flow.

Conclusion: According to the relevantliterature, prophylactic embolization may be indicated to prevent the embolicinfarction not onlyin cases
of VA occlusion requiring fixation of the cervical spine but also in cases of low-grade VAIs in which fixation is not required. Embolization of the
VA before spinal surgery might be an aggressive treatment strategy that avoids serious embolicinfarction disorder after VAIs.
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Introduction for blunt cerebrovascular injury according to their angiographic

Blunt cervical injuries (BVIs) rarely cause vertebral artery appearance using the Denver grading scale [4,7] (Table 1).

injuries (VAls), such as dissection and occlusion. The reported
incidence rate of VAl in patients with BVIs ranges from 0.24% to
2% [1-6]. Although the patients with VAI often have no
symptoms at the beginning of the injury, embolic infarction can
develop in the occipital lobe, cerebellum, and brainstem regions.
These can cause very serious permanent disability:
Consciousness disorder, motor paralysis, visual field
disturbance, and dysphagia. Biffl et al. reported the classification

Embolization of the injured vertebral artery (VA) must be
performed before surgical fixation of the cervical spine to
prevent subsequent embolic infarction. In the present case, the
right VATis classified as Grade | . Although fracture through the
transverse foramen (TF) was recognized, initial digital
subtraction angiography (DSA) showed only slight stenosis and
no obvious intimal flap. Moreover, as cervical spine surgery, only
posterior decompression procedure was required; the patient
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Figure 1: (A) Computed tomography (axial view) shows the fracture through the right transverse foramen at CS (black arrow). (B) Magnetic resonance

imaging sagittalimages show spinal canal stenosis and intramedullary high intensity. (C) Magnetic resonance angiography shows luminal irregularity of the

right VA. (D) Digital subtraction angiography (lateral view) of the right VA. There is no intimal flap, and only slight stenosis is observed at the CS level

(arrowhead). VA: Vertebral artery.

did not need repositioning or fixation surgery. Therefore, pre-
operative embolization of the VA was not performed.
Nevertheless, 3 days after spinal surgery, the injured VA was
occluded, with recanalization occurring 8 days after surgery.
The indications for antithrombotic drugs and endovascular
surgery in the treatment of asymptomatic low-grade traumatic
VAIs have not been well established. In the present article, we
discuss tactics of therapy for low-grade asymptomatic VAl in a
patient who underwent surgical decompression of the cervical
spine, but who did not require fixation.

Case Report

The patient was a 79-year-old man who presented bilateral
upper and lower limb paralysis after falling while walking. He
had left lateral upper arm pain. Manual muscle testing revealed
the following results: Right deltoid muscle, 3; left deltoid

muscle, 4; right biceps muscle, 3; left biceps muscle, 4; right
triceps muscle, 3; left triceps muscle 4; bilateral wrist flexors,
3/3; right wrist extensors, 2; left wrist extensors, 4; bilateral
finger flexors, 2; right finger extensors, 1; left finger extensors, 2;
right lower extremities, 1; left lower extremities, 0. His deep
tendon reflex was decreased on the bilateral upper limb, and his
bilateral patella tendon reflex showed hyperreflexia. Computed
tomography showed the fracture through the right TF at CS
(Fig. 1a). Functional cervical X-ray showed no instability but
slight posterior spondylolisthesis of CS. Magnetic resonance
angiography (MRA) showed VA stenosis at the CS level and
wall irregularity distal of the stenotic lesion (Fig. 1c). We
performed DSA and determined the necessity of embolization
for VAI before direct cervical spine surgery. Right VA
angiography showed no intimal flap, with only slight stenosis at
the CS level (Fig. 1d). The plan for cervical spine surgery was
only to perform posterior decompression. Fixation was

Figure 2: (A and B) 3 days after surgery, diffusion-weighted imaging shows a dot-like high signal at the right thalamus and right posterior lobe, and

magnetic resonance angiography shows that the flow of the right VA is poor. (C) 8 days after surgery, the proximal flow of the VA has shown a tendency to

increase. VA: Vertebral artery.
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Figure 3: (A) The right VA flow is shown on DSA (lateral view). The stenosis of the VA at the CS level shows progression in
comparison to initial DSA. (B) After coil embolization, the right VA flow is occluded. (C) White arrow shows the site of coil
embolization of the VA, and black arrows indicate the titanium plates used for C4-6 laminoplasty. VA: Vertebral artery, DSA:

Digital subtraction angiography.

considered unnecessary. We decided not to embolize the VA
based on the angiogram findings: Slight stenosis without
obvious dissection. The next afternoon (17 h after injury), we
performed C4-6 laminoplasty and dome-like laminectomy at
C3 and C7. His medical history included cardiogenic cerebral
embolism due to atrial fibrillation. Anticoagulant (Edoxaban)
treatment was stopped from the day after injury to 2 days after
spinal surgery.

After cervical spine surgery, he had no additional neurological
deficit. However, at 3 and 4 days after the surgery, diffusion-
weighted imaging (DWI) showed dot-like high signal at the
right thalamus and right posterior lobe, and MRA showed that
the right VA was almost completely occluded (Fig. 2a and b).
The blood flow from the dissected site to the cranial region was
already very low. Because the risk of additional neuro-ischemic
disorder was considered low unless recanalization of the flow of
right VA occurred, we observed the injured VA by follow-up
MRA. At 8 days after surgery, the proximal flow of the right VA
tended to be increased in comparison to that observed on three

Table 1 The Denver grading scale

description

days after the surgery
MRA, although the
signal intensity of the
intracranial right VA
flow remained lower
than that observed on
MRA on admission
(Fig. 2c). We
performed VA
embolization to
prevent the scattering
of emboli to the distal
region during blood
flow recanalization.

Under local
anesthesia, a 6-Fr
short sheath was
inserted in the right
brachial artery. A 4.2-
Fr catheter (Hanaco
Medical Co., Ltd, Saitama, Japan) was advanced into the right
VA, because a 6-Fr guiding catheter could not be advanced to
the right VA. The angiography of the right VA showed that the
stenosis of the right VA at the CS level had progressed in
comparison to that observed on initial DSA (Fig. 3a). A
Phenom 17 microcatheter (Medtronic, Dublin, Ireland) was
also advanced at the C6 level of VA. Using seven AXIUM
PRIME detachable coils (Medtronic, Dublin, Ireland), we
achieved complete occlusion of the right VA (Fig. 3b and c).
The blood supply from the left VA into the cranial region was
observed to be sufficient. The patient did not experience any
complications in association with endovascular treatment.
After endovascular therapy, DWI shows no additional
infarction.

The patient was transferred to the rehabilitation hospital 7
weeks after suffering cervical injury with a modified Rankin
scale grade of 4. At that time, his MMT demonstrated a mild
improvement
compared to the pre-
operative findings with
the following scores:

Right upper

grade I luminal irregularity or dissection with <25% luminal narrowing extremities, 3; left
grade II dissection or intramural hematoma with >25% luminal narrowing stenosis ~ "PPer extremities, 4
and bilateral lower
grade III pseudoaneurysm extremities, 3.
grade IV vessel occlusion
Discussion

Table 1: The Denver gradingscale.

BVIs rarely cause VAI
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(VA dissections and occlusions). The incidence rate of VAI in
BVI patients is reported to range from 0.24% to 2% [1-6]. It is
not uncommon for VAI to be asymptomatic at the time of
injury. Therefore, particularly in cervical spine fractures,
vascular examinations by CTA or DSA should be performed
first to confirm the presence of vascular injury [8, 9]. Delayed
embolization may occur or progress, even in the absence of
symptoms. Emergency physicians and spine surgeons need to
be aware of this possibility. The evidence is not sufficient to
support standard treatment for VAI with blunt traumatic
cervical injuries. Some have suggested that antithrombotic or
anticoagulant therapy is effective for patients with traumatic
VAL and it would reduce stroke rates [ 3, 8, 10, 11]. On the other
hand, Scott etal. reported that the post-traumatic infarction rate
of low-grade (Grade | and Grade Il ) injuries was as low as
1.7%, with no correlation between the stroke rate and the use of
antiplatelet or anticoagulant therapy [12, 13]. Embolization of
the injured VA must be performed before surgical fixation of the
cervical spine to prevent subsequent embolic infarction. This is
because embolic cerebrovascular ischemia can occur when the
interrupted blood flow of the VA is recanalized by movement
during surgical repositioning [ 6, 8, 14].

In the present case, we confirmed that there was no obvious
dissection or stenosis of the VAs on DSA; however, post-
operative MRA showed that the VA was almost occluded. The
risk of VA occlusion may remain, even in patients treated with
decompression surgery alone, without repositioning or
fixation. The intraoperative surgical position (cervical flexion)
may influence the flow of the VA and aggravate the VAL In
patients with VAI, even those without dislocation or obvious
dissection, a more aggressive approach — with embolization of
the VA — may be needed to prevent subsequent disorder.
During follow-up, the occlusion of the VA was observed by
MRA; however, the blood flow gradually began to increase on
the 8th day after surgery. We performed endovascular therapy to
prevent distal embolization because we considered that there
was a risk of embolic infarction from the injured artery to distal
regions. Because the presence of cerebral infarction was
recognized on MRI obtained on day 8, we chose not to
administer additional antithrombotic medications. Instead, we
performed endovascular therapy as an additional treatment for
recanalization VA.

It remains controversial as to whether embolization of the VA
should be performed in the early phase if the VAIs are
unremarkable or mild (corresponding to Grade | of the
Denver grading scale). The treatment techniques for artery
dissection include deconstructive (parentartery occlusion) and
reconstructive (stent or flow-diverter placement) approaches.
In S¥nmez’s study of the vertebrobasilar dissecting aneurysms,
both techniques were associated with high rates of good long-
term neurological outcomes and similar low rates of recurrence
and retreatment. Deconstructive techniques achieved higher
rates of complete angiographic occlusion in comparison to
reconstructive techniques; however, reconstructive techniques
were associated with a lower rate of periprocedural morbidity
[15]. As a matter of course, endovascular therapy itself is
associated with the risk of complications. An adequate
assessment of the intracranial blood flow is necessary to
determine the patient’s eligibility for embolization, including
whether the intracranial posterior circulation is from the
contralateral side or from the collateral flow of anterior
circulation, and whether the contralateral VA can also develop
delayed injuries.

According to the relevant literature, prophylactic embolization
may be indicated to prevent embolic infarction not only in cases
of VA occlusion requiring fixation of the cervical spine but also
in cases of low-grade VAI that do not require fixation [8]. The
performance of embolization of the VA before spinal surgery
might be an aggressive option that avoids the development of
serious embolicinfarction disorder after VAL

Conclusion

Although VAIs in patients with blunt cervical spine injury are
rare, they are a risk factor for embolic infarction. It is necessary
to evaluate vascular injuries in the initial examinations.
Aggressive preoperative embolization may avoid deterioration,
even in cases with mild VAI who do not require spinal fixation

Clinical Message

Pre-operative embolization may be indicated to prevent embolic
infarction even in cases of low-grade asymptomatic VAI who do not
require spinal fixation surgery.
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