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INTRODUCTION

e frequency of vertebral artery injury in blunt cervical spine injury ranges from 19% to 
39%,[1,4,10,11] which is not uncommon and should always be kept in mind when treating patients. e 
complication rate of cerebral infarction due to vertebral artery injury is reported to be 9–54%[3,12] 
and the mortality rate 4–8%.[1,3,11] Embolic cerebral infarction after cervical spine repair surgery 
can lead to vertebrobasilar artery occlusion and associated serious complications.[14] Anticoagulant 
therapy and antiplatelet therapy are recommended for the prevention of cerebral infarction.[2] 
Furthermore, endovascular therapy has been reported to be effective.[6,7] However, it is difficult to 

ABSTRACT
Background: ere is no established treatment strategy for traumatic vertebral artery occlusion that does not 
require cervical spine repair surgery.

Case Description: A 49-year-old man was brought to our hospital with traffic trauma. Fractures were observed 
in the left lateral mass and transverse process of Atlas and the left vertebral artery was occluded at the level of 
the foramen transversum of Atlas. No acute cerebral infarction was observed. Because the cervical spinal cord 
was not compressed by the fracture, no repair surgery was performed. Continuous intravenous heparin and oral 
aspirin were started for traumatic vertebral artery occlusion. ereafter, the left vertebral artery spontaneously 
recanalized, but no cerebral infarction was observed. e patient was discharged home on day 16 of injury. Four 
days later, however, he was brought to our hospital with nausea and lightheadedness. Acute cerebral infarction 
was observed in the left posterior inferior cerebellar artery territory and a thrombus in the left vertebral artery V4 
segment. Parent artery occlusion was performed to prevent further cerebral infarction due to distal embolization 
of the thrombus. No further cerebral infarction occurred after the operation and the patient was discharged home 
with a modified Rankin scale score of 1.

Conclusion: In cases of traumatic vertebral artery occlusion without an occlusive mechanism, parent artery 
occlusion may be considered in terms of recanalization risk, regardless of the need for repair surgery.
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establish evidence-based treatment guidelines because the 
pathophysiology varies from case to case. We describe here 
a case of parent artery occlusion for cerebral infarction after 
spontaneous recanalization in traumatic vertebral artery 
occlusion that did not require cervical spine repair surgery.

CASE PRESENTATION

A 49-year-old man was brought to our hospital for emergency 
treatment after a collision with a car while riding a motorcycle. 
On arrival, his level of consciousness was 15 on the Glasgow 
Coma Scale, with no abnormal neurological findings. Medical 
history was significant for hypertension, dyslipidemia, 
Type 2 diabetes, and schizophrenia. Cervical spine computed 
tomography (CT) showed no cervical dislocation or spinal 
canal stenosis [Figure 1a]; there were fractures in the left lateral 
mass and transverse process of Atlas, with no high density 
area suggestive of a thrombus in the foramen transversum 
[Figures 1b and c]. CT angiography showed occlusion of the 
left vertebral artery at the level of the foramen transversum 
of Atlas, both vertebral arteries were similar in diameter, and 
the left intracranial vertebral artery and left posterior inferior 
cerebellar artery were depicted through the right vertebral 

artery [Figure  1d]. Magnetic resonance angiography of the 
head showed no blood flow signal in the left vertebral artery 
[Figure  1e], but diffusion-weighted magnetic resonance 
imaging showed no acute cerebral infarction [Figure 1f].

A diagnosis of a traumatic left vertebral artery injury with 
a transverse process fracture of Atlas was made. e left 
vertebral artery was occluded and was determined to be 
Grade  IV on the Denver Grading Scale. Since there was 
no compression of the cervical spinal cord due to the 
Atlas fracture, conservative treatment with cervical collar 
immobilization was chosen. Because the patient did not 
require cervical spine repair surgery and had not suffered 
cerebral infarction, continuous intravenous heparin 
(10,000 units/day) and oral aspirin (100  mg/day) were 
started. Magnetic resonance angiography on day 2 showed 
spontaneous recanalization of the left vertebral artery, but 
diffusion-weighted magnetic resonance imaging showed no 
acute cerebral infarction [Figure 2a]. Continuous intravenous 
heparin administration was terminated on day 3. Magnetic 
resonance angiography on day 6 showed further increased 
blood flow signal in the left vertebral artery and vessel wall 
irregularity of the left vertebral artery at the level of the 

Figure 1: Imaging findings on admission. Cervical spine computed tomography (CT) showing no cervical dislocation or spinal canal stenosis 
(a), but there were fractures in the left lateral mass and transverse process of Atlas, with no high density area suggestive of a thrombus 
in the foramen transversum. e white arrow indicates the fractures in the left lateral mass and transverse process of Atlas (b and c). CT 
angiography showing the left vertebral artery occluded at the level of the foramen transversum of Atlas. Both vertebral arteries are similar in 
diameter, and the left vertebral artery V4 segment and left posterior inferior cerebellar artery are depicted through the right vertebral artery. 
White arrow indicates occlusion (d). Magnetic resonance angiography showing no blood flow signal in the left vertebral artery (e). Diffusion-
weighted magnetic resonance imaging showing no acute cerebral infarction (f).
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left foramen transversum of Atlas [Figure  2b]. Diffusion-
weighted magnetic resonance imaging showed no acute 
cerebral infarction. He had no neurologic abnormalities and 
was discharged home on day 16 while continuing to take 
aspirin (100 mg/day).

On the night of 19, nausea and lightheadedness occurred. 
Because the symptoms did not improve, he was rushed to 
our hospital on day 20. Magnetic resonance angiography 
showed occlusion of the left vertebral artery [Figure  2c], 
diffusion-weighted magnetic resonance imaging cerebral 
infarction in the left posterior inferior cerebellar artery 
territory [Figure 2d], and head CT a high density area in the 
left vertebral artery V4 segment [Figure 2e]. CT angiography 
showed severe stenosis of the left vertebral artery at the level 
of the foramen transversum of Atlas, with no visualization of 
the left vertebral artery V4 segment and left posterior inferior 
cerebellar artery [Figure 2f]. Although the patient continued 
to take aspirin, we judged that the cerebral infarction was 
caused by thrombus formation associated with dissection of 
the left vertebral artery. To prevent further cerebral infarction 

due to distal embolization of the thrombus, we decided to 
perform parent artery occlusion of the left vertebral artery on 
the 20th day.

Endovascular treatment

Heparin was administered intravenously under local 
anesthesia to maintain an activated coagulation time of 
>200 s. A  4-Fr diagnostic catheter was guided into the 
right vertebral artery. Left subclavian arteriography showed 
antegrade blood flow in the left vertebral artery above the 
level of the transverse foramen of Atlas [Figure 3a]. A 4-Fr 
Fubuki dilator kit (Asahi Intec, Seto, Japan) was placed in 
the left vertebral artery V2 segment. A  Pinnacle blue 27 
micro balloon catheter (Tokai Medical, Kasugai, Japan) 
and Carnelian Marvel microcatheter (Tokai Medical) were 
guided into the left vertebral artery V2 segment from the 
Fubuki. Microcatheter angiography with slow injection 
of contrast medium revealed severe stenosis of the left 
vertebral artery at the level of the foramen transversum 

Figure 2: Imaging findings at first and second hospitalizations. Magnetic resonance angiography on day 2 showing spontaneous recanalization 
of the left vertebral artery (a). Magnetic resonance angiography on day 6 showing further increased blood flow signal in the left vertebral 
artery and vessel wall irregularity of the left vertebral artery at the level of the left foramen transversum of Atlas. White arrow indicates 
vessel wall irregularity (b). Magnetic resonance angiography on day 20 showing occlusion of the left vertebral artery (c). Diffusion-weighted 
magnetic resonance imaging on day 20 showing acute cerebral infarction in the left posterior inferior cerebellar artery territory (d). Computed 
tomography (CT) of the head on day 20 showing a high density area in the left vertebral artery V4 segment (e). CT angiography on day 20 
showing severe stenosis of the left vertebral artery at the level of the foramen transversum of Atlas, with no visualization of the left posterior 
inferior cerebellar artery. White arrow indicates severe stenosis of the left vertebral artery (f).
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of Atlas, a muscular branch proximal to the stenosis, and 
a branch of the posterior meningeal artery distal to the 
stenosis [Figures 3b and c]. Antegrade blood flow in the left 
vertebral artery V4 segment could not be confirmed. Right 
vertebral artery angiography, in which the left vertebral 
artery V2 segment was blocked with the Pinnacle blue 27, 
showed a thrombus in the left vertebral artery V4 segment 
and occlusion of the left posterior inferior cerebellar artery 
[Figure  3d]. e Carnelian Marvel was guided to the 
proximal side of the thrombus distal to the stenosis. Parent 
artery occlusion was performed using 15 detachable coils 
from the distal to proximal side of the stenosis, including 
the origin of the vertebral artery muscular branch and 
the posterior meningeal artery [Figures  3e and f]. e left 
vertebral artery angiography confirmed the absence of 
antegrade blood flow in the left vertebral artery [Figure 3g]. 

e procedure was completed after confirming that the right 
vertebral artery angiography showed good visualization of 
the main intracranial artery [Figure 3h].

Postoperative course

No new neurological abnormalities were found. Magnetic 
resonance angiography on day 21 showed occlusion of the left 
vertebral artery [Figure 4a] and diffusion-weighted magnetic 
resonance imaging no new cerebral infarction [Figure  4b]. 
CT angiography showed occlusion of the left vertebral artery 
[Figure 4c]. e patient continued to take aspirin. Although 
he presented with severe ataxia and required a transfer to a 
rehabilitation hospital, he eventually improved to a modified 
Rankin scale score of 1 and was discharged home. Aspirin 
was discontinued 6 months later.

Figure 3: Intraoperative imaging findings. Left subclavian arteriography showing antegrade blood flow in the left vertebral artery above the 
level of the foramen transversum of Atlas. Black arrow indicates severe stenosis of the left vertebral artery (a). Microcatheter angiography 
showing severe stenosis of the left vertebral artery at the level of the foramen transversum of Atlas, a muscular branch proximal to the 
stenosis, and a branch of the posterior meningeal artery distal to the stenosis. Black arrow indicates severe stenosis of the left vertebral artery 
(b: frontal view/c: lateral view). Right vertebral artery angiography with the left vertebral artery blocked showing a thrombus in the left 
vertebral artery V4 segment and occlusion of the left posterior inferior cerebellar artery. Black arrowheads indicate a thrombus in the left 
vertebral artery V4 segment (d). Images after coil embolization. e black arrow indicates the severe stenosis of the left vertebral artery (e: 
frontal view/f: lateral view). Left vertebral artery angiography showing good embolization (g). Right vertebral artery angiography showing 
good visualization of the main intracranial artery (h).
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DISCUSSION

e left vertebral artery at the initial examination of this 
patient was thought to be occluded by intimal damage due 
to dissection, without any physical occlusion mechanism. 
In the acute phase, the left vertebral artery recanalized 
without thrombus formation; however, in the subacute 
phase, thrombus formation due to stenosis of the dissected 
lesion and intimal damage caused cerebral infarction. Parent 
artery occlusion was performed to prevent further cerebral 
infarction due to distal embolization of the thrombus.

Early diagnosis and prophylactic treatment are important 
for traumatic vertebral artery injury, but it is difficult to 
establish evidence-based treatment guidelines because 
the pathophysiology varies from case to case. Recently, 
endovascular treatment for traumatic vertebral artery 
occlusion by parent artery embolization proximal to the 
occlusion has been reported, but in cases that do not require 
cervical vertebral artery repair surgery, conservative treatment 
is chosen.[5] Conservative treatment was also chosen in this 
case, but cerebral infarction eventually occurred. Because 
there was a risk of further cerebral infarction due to thrombus 
scattering, parent artery occlusion was performed.

One of the causes of cerebral infarction in this case is 
spontaneous recanalization of the left vertebral artery. In 
many cases of cervical spine injury that require repair, 
the vertebral artery is mechanically occluded, and when 
the occlusion is released by repair, recanalization occurs, 
resulting in cerebral infarction.[9] In this case, there was no 
cervical spine injury that could be the cause of the occlusion. 
It is highly likely that the left vertebral artery was dissected 
due to trauma and occluded due to intimal damage at the 
dissected lesion, however.[8] Initial CT angiography showed 
short occlusion distance at the level of Atlas, branch vessels 
distal and proximal to the occlusion, and anatomically 
unstable upper cervical spine with the widest range of 
motion of cervical rotation.[13] Accordingly, it is likely that 
the occluded area in this case spontaneously recanalized. 
e possibility is duly considered that the heparin and 
aspirin, which had been administered since the time of 

hospitalization, could have influenced the recanalization of 
the left vertebral artery.

Spontaneous recanalization of a traumatic vertebral artery 
occlusion without an occlusive mechanism may have the 
same risk of cerebral infarction as a mechanically occluded 
vertebral artery recanalized after repair surgery. Although it 
is reasonable to judge the need for parent artery occlusion 
on the basis of the presence or absence of repair, it is limited 
to cases of traumatic vertebral artery occlusion with an 
occlusive mechanism. In the case of traumatic vertebral 
artery occlusion with no occlusive mechanism, as in this 
case, it may be necessary to judge the need for parent artery 
occlusion not from the standpoint of repair, but from that of 
recanalization risk.

Lauerman et al. reported that all patients who had cerebral 
infarction after being diagnosed with traumatic vertebral 
artery occlusion recanalized and that the incidence of cerebral 
infarction when recanalization occurred was 22.2%.[9] On the 
other hand, there are also reports showing the efficacy of parent 
artery occlusion for traumatic vertebral artery occlusion, with 
a low risk of ischemia due to “embolization of the occluded 
vessel.”[6,7] Considering the risk of serious cerebral infarction 
due to thrombus scattering after recanalization, even if no 
repair is required, parent artery occlusion should be considered 
to prevent recanalization if spontaneous recanalization 
is a concern. However, it is unclear which patients will 
spontaneously recanalize, and further case accumulation is 
needed to achieve appropriate patient selection.

CONCLUSION

In cases of traumatic vertebral artery occlusion without 
an occlusive mechanism, parent artery occlusion may be 
considered in terms of recanalization risk, regardless of the 
need for repair surgery.

Declaration of patient consent

e authors certify that they have obtained all appropriate 
patient consent.

Figure  4: Postoperative imaging findings. Magnetic resonance angiography showing occlusion of the left vertebral artery (a). Diffusion-
weighted magnetic resonance imaging showing no new cerebral infarction (b). Computed tomography angiography showing occlusion of the 
left vertebral artery (c).
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