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Abstract

Multi-vessel cervical arterial injury after blunt trauma is rare, and its pathophysiology is unclear. Although 
blunt cerebrovascular injury is a common cause of cerebral ischemia, its management is still  controversial. 
We describe a 23-year-old man in previously good health who developed three-vessel cervical arterial 
dissections due to blunt trauma. He was admitted to our emergency and critical care center after a motor 
vehicle crash. Computed tomography showed a thin, acute subdural hematoma in the right hemisphere 
and fractures of the odontoid process (Anderson type III), pelvis, and extremities. He was treated con-
servatively, and about 1 month later, he developed bleariness. Computed tomography angiography showed 
bilateral internal carotid and left vertebral artery dissection. Aspirin therapy was started immediately, 
and then clopidogrel was added to the regimen. Two weeks later, magnetic resonance angiography (MRA) 
showed improved blood flow of the vessels. Only aspirin therapy was continued. About 3 months after 
discharge, MRA demonstrated further improvement of the blood flow of both internal carotid arteries, but 
the dissection flap on the right side remained. Therefore, we extended the duration of antiplatelet therapy. 
On the basis of our experience with this case, we think that antithrombotic therapy is crucial for the man-
agement of multi-vessel cervical arterial injury, and agents should be used properly according to the injury 
grade and phase; however, further study is needed to confirm this recommendation.
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Case RepoRt

Introduction

Blunt cerebrovascular injury (BCVI) is a rare but 
potentially devastating complication after trauma, 
accounting for approximately 1.5–3.5% of patients 
with blunt trauma admitted to trauma centers.1,2) Of 
these, multi-vessel injury is an even rarer entity, 
and its characteristics and optimal treatment remain 
unclear.

We describe a patient with bilateral internal 
carotid and left vertebral artery dissection after 
blunt trauma, which was successfully treated with 
dual antiplatelet therapy (DAPT). The pathophysi-
ology, clinical presentation, and treatment options 

of multi-vessel injury after blunt trauma are also 
discussed based on a literature review.

Case Report

The patient provided informed consent to publish 
his case and accompanying images.

The 23-year-old man in previously good health was 
admitted after a motor vehicle crash in which he was 
run over by a taxi (25 mph). On admission, he was 
lethargic with a Glasgow Coma Scale score of 13. 
The physical examination revealed no focal sign. The 
computed tomography (CT) scan demonstrated a thin, 
acute subdural hematoma on the right hemisphere and 
fractures of the odontoid process (Anderson type III), 
pelvis, and extremities. He was treated conservatively. 
About 3 h after admission, his consciousness recovered 
to normal, and the follow-up CT scan demonstrated 
that the subdural hemorrhage disappeared.
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About 1 month after admission, he developed 
bleariness. We performed CT angiography to screen 
for cerebrovascular disorder and found bilateral 
internal carotid and left vertebral artery  dissection. 
Subsequent magnetic resonance angiography (MRA) 
and digital subtraction angiography (DSA) confirmed 
this finding (Figs. 1A–1D). There was no indica-
tion of cerebral infarction. On the left side, we 
observed dissection from the cervical portion to 
the petrous portion where an intramural thrombus 
almost completely filled the vessel lumen. Dissimilar 
findings were present on the right side where a 
dissection flap was observed in the cervical portion. 
In the left vertebral artery, luminal narrowing was 
not found, but the dissection and thrombus were 
observed in the atlantal part (i.e., the string sign).

Although 81 mg of aspirin daily was started 
immediately after diagnosis to inhibit the growth of 
thrombosis caused by intimal damage, constriction 
of the vessel lumen of the right side progressed; 
thus, we added 75 mg of clopidogrel daily to the 
treatment regimen. Two weeks later, MRA showed 
improved blood flow of the vessels. The intramural 
thrombus decreased in size, and the vessel lumen 

widened (Figs. 2A and 2B). We changed DAPT to 
single antiplatelet therapy (81 mg of aspirin daily) 
considering the bleeding risk after the improved 
blood flow was confirmed. Continuation of oral 
aspirin (81 mg daily) and outpatient follow-up visits 
with radiological examinations on a regular basis 
were planned. The patient was discharged home 
without any neurological deficits about 3 months 
following admission.

About 3 months after discharge, MRA demon-
strated further improvement of the blood flow of 
both internal carotid arteries, but the dissection flap 
on the right side remained. We decided to extend 
the duration of antiplatelet therapy.

Discussion

Characteristics and mechanisms of BCVI
Regarding the appearance of BCVI, some studies 

have shown nearly an equal number of blunt 
carotid injuries and blunt vertebral injuries,3,4) and 
bilateral injuries occur in 18–25% of patients with 
BCVI.2,5,6) Three- or four-vessel BCVIs are extremely 
rare  entities, and to the best of our knowledge, only 

Fig. 1 (A) On the left side, digital subtraction angiography shows the dissection from the cervical portion to 
the petrous portion where an intramural thrombus almost completely fills the vessel lumen (white arrows). 
(B) Dissimilar findings are present on the right side where a dissection flap is observed in the cervical portion 
(white arrow). (C) In the left vertebral artery, luminal narrowing is not observed, but the string sign is observed 
in the atlantal part (white arrows). (D) Magnetic resonance angiogram also shows the above finding of the left 
vertebral artery (white arrows).

A

C

B

D



K. Ariyada et al.156

Neurol Med Chir (Tokyo) 59, April, 2019

nine case reports of such injuries were published 
in the literature.7–15) Mechanisms of injury and 
associated injuries of patients with multiple BCVIs 
are summarized and compared in Table 1. In the 
patients with multi-vessel injury, motor vehicle 
crash was the most common cause of trauma, 
and severe injuries to the neck and chest were 
frequently observed.

Combined hyperextension and contralateral 
rotation of the head and neck was the common 
etiology of blunt carotid injuries. External segments 
are susceptible to being stretched over the lateral 
masses of the cervical vertebrae (particularly the 
C1–3 vertebrae).16,17) Other etiologies were a direct 
blow to the anteromedial neck12) and direct intraoral 
trauma.18) Blunt vertebral injuries commonly occurred 
in the atlantal part (V2 segment) or foraminal part  
(V3 segment) as a result of laceration from fracture 
fragments or stretching.19) Because the V2 segment 
winds around the C1 and C2 vertebrae, upper 
cervical injuries can cause severe blunt vertebral 
injuries. Considering these factors associated with 
BCVI, a case of an odontoid process fracture, like 
our patient, is highly suggestive of multiple arte-
rial dissections. In addition, chest trauma can 
cause injuries in vertebral arteries at their origin, 
and severe chest injuries resulting in blunt verte-
bral injuries with essentially no filling have been 
reported.7,8,15)

The presence of congenital or acquired risk 
factors (e.g., fibromuscular dysplasia, Marfan 
syndrome, hematological disorders, and collagen 
disease) can affect the occurrence of BCVIs. There 
is a possibility that patients with these risk factors 
are likely to develop multiple arterial dissections 
following lesser degrees of trauma. We were unable 
to confirm the presence of such risk factors in our 
patient. In only one case described by Eachempati 
et al.,8) fibromuscular dysplasia was considered 

as a predisposing factor to the occurrence of 
multiple BCVIs.

Screening of BCVI
Blunt cerebrovascular injury is a potentially devas-

tating event with a high stroke rate. Subsequent 
strokes occur between 10 and 72 h after injury;20,21) 
thus, early recognition of BCVI is essential. The 
Modified Denver Criteria are the most studied and 
commonly used.16) If BCVI is suspected, screening 
using 16-section or higher CT scanners is recom-
mended.22) MRA is also helpful in diagnosing arte-
rial dissections. This modality enables noninvasive 
visualization of the vessel walls. The advantages of 
MRA include the avoidance of iodinated contrast 
agents, lack of bony artifacts, and earlier detection 
of cerebral infarction. DSA used to be the preferred 
method in diagnosing BCVI; however, DSA has been 
replaced by CT angiography because it requires 
transportation of a critically injured patient to the 
angiography suite and procedural time, which delays 
the diagnosis.16)

Management of BCVI
Blunt cerebrovascular injury is always graded 

based on the Denver Scale,23) and increasing risk of 
stroke and worse prognosis are associated with an 
increasing grade.2,24) Antithrombotic and endovas-
cular therapy are suggested as management strate-
gies, which should be modified based on the grade, 
location of injury, and patients’ symptoms.22,25) The 
management of BCVI, as recommended based on 
the Denver Scale, is also highlighted in Table 2.16)

Medical therapy is generally accepted as first-line 
therapy since prudent antithrombotic therapy has 
been shown to decrease the incidence of stroke 
after BCVI to <1%.24,26) Therapy is available for all 
patients with BCVI, except those with grade V BCVI. 
The use of weight-based unfractionated heparin is 

A B

Fig. 2 (A) Magnetic resonance  angiography showing luminal narrowing of the left internal carotid artery before 
dual antipla telet therapy (DAPT). (B) After DAPT, the blood flow is improved 2 weeks later (white arrows).
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Table 2 Grade-based treatment of BCVIs

Grade of injury Initial treatment Long-term treatment

I Antithrombotic therapy or observation Antiplatelet therapy until healing

II Antithrombotic therapy Long-term antiplatelet therapy until 
healing or definitive treatment

Endovascular treatment (if neurologic symptoms or the 
progression of dissection is present)

III Antithrombotic therapy Long-term antiplatelet therapy until 
healing or definitive treatment

Endovascular treatment (if symptomatic or the thrombus 
measures >1 cm)

IV Antithrombotic therapy Life-long antiplatelet therapy

V Emergent intervention/surgery No data (symptomatic)

BCVIs: blunt cerebrovascular injuries.

recommended in the acute stage because it is revers-
ible compared with antiplatelets.2,22) The regimen 
usually starts with heparin (10 U/kg/h with a low 
activated partial thromboplastin time goal of 40–50 s)  
for 7–10 days, followed by 3–6 months of oral 
warfarin or antiplatelet agents (75 mg of clopi-
dogrel daily or 325 mg of aspirin daily). If the 
disease progresses, the addition of a second anti-
platelet agent can be considered.27) Recent studies 
preferred the use of an antiplatelet for the long 
term compared with the use of warfarin because 
of its better safety profile, equivalent efficiency, 
and lower cost.26) A few research studies indicated 
that a direct oral anticoagulant (DOAC) can be 
safer and more reasonable than warfarin.28,29) Use 
of a DOAC for treating BCVI seems to be more 
widely known, but further studies are required to 
investigate this treatment.

Endovascular therapy remains controversial, and 
it is usually used on a case-by-case basis. Results of 
its safety and efficacy vary between reports.14) Endo-
vascular techniques include stenting and embolizing 
traumatic pseudoaneurysms and endovascular vessel 
occlusions. If symptomatology or imaging findings 
worsen over a few days, patients with grade II 
BCVIs may be treated with stenting. It is preferable 
to treat grade III BCVIs with coiling. Grade V BCVIs 
with active bleeding require immediate attempts to 
control bleeding (e.g., direct pressure and emergent 
intervention or surgery).16)

Multi-vessel injury may require more active 
treatment than a single BCVI to prevent stroke. 
The results of previous reports implied that 
multiple BCVIs had a very high incidence of stroke 
complication despite various management strate-
gies described (Table 1). In fact, eight out of nine 
patients had cerebral ischemia while receiving 
the best medical care as possible in each facility. 
Although there is no multi-vessel-injury-specific 

treatment  recommendation, antithrombotic therapy 
tends to be immediately started in cases of grades 
I–III BCVIs. In patients who received heparin in 
the acute stage and an antiplatelet agent in the 
chronic stage, the recurrence of severe ischemia 
and progression of the neurological disorder at 
the very least could be prevented. In our patient, 
we could not start heparin despite recommen-
dations because for such treatment he was not 
diagnosed with BCVIs in the acute stage. After 
the appropriate diagnoses were made, grade II 
bilateral internal carotid artery dissections and 
grade I left vertebral artery dissection, we decided 
to use a single antiplatelet agent initially because 
of some of the advantages of this therapy. Then 
we had to add a second antiplatelet agent shortly 
thereafter because of rapid luminal narrowing. As 
a result of this therapy, follow-up examinations 
showed progressive improvement in all vessels, 
like in case number 6 described by Chakrapani  
et al.12) Despite no report of bleeding complications, 
DAPT was finished within a short period in our 
patient because luminal narrowing improved and 
the bleeding risk decreased. Therefore, we believe 
that the use of antithrombotic therapy should be 
emphasized, especially for multi-vessel injuries, 
although using the agents may be difficult if the 
patient has severe concomitant injuries.

Conclusion

In summary, BCVIs are a rare but important cause of 
stroke. In particular, three- or four-vessels BCVIs are 
unusual and should be recognized and treated early 
because of the higher rate of stroke. We think that 
antithrombotic therapy is crucial for management, 
and agents should be used properly based on the 
injury grade and phase; however, further study is 
needed to confirm this recommendation.



K. Ariyada et al.160

Neurol Med Chir (Tokyo) 59, April, 2019

Acknowledgment

We would like to thank Editage (www.editage.jp) 
for English language editing.

Conflicts of Interest Disclosure

All authors declare no conflict of interest.

References

 1) Miller PR, Fabian TC, Croce MA, et al.: Prospective 
screening for blunt cerebrovascular injuries: analysis 
of diagnostic modalities and outcomes. Ann Surg 
236: 386–393; discussion 393–395, 2002

 2) Biffl WL, Ray CE, Moore EE, et al.: Treatment-related 
outcomes from blunt cerebrovascular injuries: impor-
tance of routine follow-up arteriography. Ann Surg 
235: 699–706; discussion 706–707, 2002

 3) Eastman AL, Chason DP, Perez CL, McAnulty AL, 
Minei JP: Computed tomographic angiography for 
the diagnosis of blunt cervical vascular injury: is 
it ready for primetime? J Trauma 60: 925–929, 
2006

 4) Goodwin RB, Beery PR, Dorbish RJ, et al.: Computed 
tomographic angiography versus conventional angi-
ography for the diagnosis of blunt cerebrovascular 
injury in trauma patients. J Trauma 67: 1046–1050, 
2009

 5) Cogbill TH, Moore EE, Meissner M, et al.: The 
spectrum of blunt injury to the carotid artery: a 
multicenter perspective. J Trauma 37: 473–479, 
1994

 6) Edwards NM, Fabian TC, Claridge JA, Timmons SD, 
Fischer PE, Croce MA: Antithrombotic therapy and 
endovascular stents are effective treatment for blunt 
carotid injuries: results from longterm follow-up.  
J Am Coll Surg 204: 1007–1013; discussion 1014–
1015, 2007

 7) Fukuda I, Meguro K, Matsusita S, Shigeta O, Oohashi 
N, Nakata Y: Traumatic disruption of bilateral 
vertebral arteries and internal carotid arteries: case 
report. J Trauma 29: 263–266, 1989

 8) Eachempati SR, Sebastian MW, Reed RL: Posttrau-
matic bilateral carotid artery and right vertebral 
artery dissections in a patient with fibromuscular 
dysplasia: case report and review of the literature. 
J Trauma 44: 406–409, 1998

 9) Busch T, Aleksic I, Sirbu H, Kersten J, Dalichau H: 
Complex traumatic dissection of right vertebral and 
bilateral carotid arteries: a case report and literature 
review. Cardiovasc Surg 8: 72–74, 2000

10) Nadgir RN, Loevner LA, Ahmed T, et al.: Simulta-
neous bilateral internal carotid and vertebral artery 
dissection following chiropractic manipulation: case 
report and review of the literature. Neuroradiology 
45: 311–314, 2003

11) Yong RL, Heran NS: Traumatic carotid cavernous 
fistula with bilateral carotid artery and vertebral 

artery dissections. Acta Neurochir (Wien) 147: 
1109–1113, 2005

12) Chakrapani AL, Zink W, Zimmerman R, Riina H, 
Benitez R: Bilateral carotid and bilateral vertebral 
artery dissection following facial massage. Angiology 
59: 761–764, 2008

13) Leach JC, Malham GM: Complete recovery following 
atlantoaxial fracture-dislocation with bilateral 
carotid and vertebral artery injury. Br J Neurosurg 
23: 92–94, 2009

14) Keilani ZM, Berne JD, Agko M: Bilateral internal 
carotid and vertebral artery dissection after a horse-
riding injury. J Vasc Surg 52: 1052–1057, 2010

15) Abuzayed B, Aydin S, Bozkus S, Keles E, Karaaslan 
E, Sarioglu AC: Traumatic carotid artery dissection 
and bilateral vertebral artery occlusion after a horse 
attack: an unusual combination and etiology. J Neurol 
Surg A Cent Eur Neurosurg 73: 53–55, 2012

16) Nagpal P, Policeni BA, Bathla G, Khandelwal A, 
Derdeyn C, Skeete D: Blunt cerebrovascular injuries: 
advances in screening, imaging, and management 
trends. AJNR Am J Neuroradiol 39: 406–414, 2018

17) Fusco MR, Harrigan MR: Cerebrovascular dissec-
tions: a review. Part II: blunt cerebrovascular injury. 
Neurosurgery 68: 517–530, 2011

18) Crissey MM, Bernstein EF: Delayed presentation of 
carotid intimal tear following blunt craniocervical 
trauma. Surgery 75: 543–549, 1974

19) Arnold M, Bousser MG, Fahrni G, et al.: Vertebral 
artery dissection: presenting findings and predictors 
of outcome. Stroke 37: 2499–2503, 2006

20) Biffl WL, Moore EE, Ryu RK, et al.: The unrecog-
nized epidemic of blunt carotid arterial injuries: 
early diagnosis improves neurologic outcome. Ann 
Surg 228: 462–470, 1998

21) Esnault P, Cardinale M, Boret H, et al.: Blunt cerebro-
vascular injuries in severe traumatic brain injury: 
incidence, risk factors, and evolution. J Neurosurg 
127: 16–22, 2017

22) Bromberg WJ, Collier BC, Diebel LN, et al.: Blunt 
cerebrovascular injury practice management guide-
lines: the Eastern Association for the Surgery of 
Trauma. J Trauma 68: 471–477, 2010

23) Biffl WL, Moore EE, Offner PJ, Brega KE, Fran-
ciose RJ, Burch JM: Blunt carotid arterial injuries: 
implications of a new grading scale. J Trauma 47: 
845–853, 1999

24) Burlew CC, Biffl WL, Moore EE, Barnett CC, Johnson 
JL, Bensard DD: Blunt cerebrovascular injuries: rede-
fining screening criteria in the era of noninvasive 
diagnosis. J Trauma Acute Care Surg 72: 330–335; 
discussion 336–337, quiz 539, 2012

25) Biffl WL, Cothren CC, Moore EE, et al.: Western 
Trauma Association critical decisions in trauma: 
screening for and treatment of blunt cerebrovascular 
injuries. J Trauma 67: 1150–1153, 2009

26) Cothren CC, Biffl WL, Moore EE, Kashuk JL, Johnson JL:  
Treatment for blunt cerebrovascular injuries: equiva-
lence of anticoagulation and antiplatelet agents. 
Arch Surg 144: 685–690, 2009



Bilateral Internal Carotid and Left Vertebral Artery Dissection 161

Neurol Med Chir (Tokyo) 59, April, 2019

27) Morton RP, Hanak BW, Levitt MR, et al.: Blunt 
traumatic occlusion of the internal carotid and 
vertebral arteries. J Neurosurg 120: 1446–1450, 
2014

28) Mustanoja S, Metso TM, Putaala J, et al.: Helsinki 
experience on nonvitamin K oral anticoagulants for 
treating cervical artery dissection. Brain Behav 5: 
e00349, 2015

29) Caprio FZ, Bernstein RA, Alberts MJ, et al.: Efficacy 
and safety of novel oral anticoagulants in patients 

with cervical artery dissections. Cerebrovasc Dis 
38: 247–253, 2014

Address reprint requests to: Kenichi Ariyada, MD, 
Department of Neurosurgery, Tokyo Metropolitan 
Bokutoh Hospital, 4-23-15, Kotobashi, Sumida-ku, 
Tokyo 130-8575, Japan.

  e-mail: arikyaken@yahoo.co.jp


