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BCVI - Definitions

1.) BCVIs are a type of dissection

2.) Tear in the intima of artery

3.) hematoma formation within tunica media

4.) Can cause narrowing or enlargement of 
artery



BCVI - Pathophysiology

A: Tear in intima wall
B: Thrombus formation due to 
endothelial damage 
C: Dissecting Aneurysm formation 
from expanding adventitia
D. Thrombus formation within 
tunica Media causing vessel 
narrowing Harrigan, M. “Ischemic stroke 

due to Blunt Traumatic 
Cerebrovascular Injury.” Stroke. 
2020;51:353-360



BCVI – Epidemiology 

• Account for 2.5% of all strokes
• In young patients (<40) account 

for 20% of strokes
• About 1% of all trauma patients 

have a BCVI
• Increases to 8% when cervical 

trauma suspected

Hundersmarck et al, “Blunt 
Cerebrovascular Injury: 
Incidence and long term 
followup.” Eur J Trauma Emerg
Surg. 2021 feb;47(1):161-170



BCVI – classification 

Biffl et al “Blunt Carotid arterial 
injuries: implications of a new 
grading scale.” J trau, injury, inf, 
and critical care. 47(5):845



BCVI – classification 

Cothren and Moore “Blunt 
Cerebrovascular Injuries.” 
Clinics. 2005 60(6): 489-496



BCVI – Stroke Risk 

• 9%  rate (inpatient) for all 
patients with BCVI

• 12% rate for ICA BCVI
• 7% rate for vertebral BCVI Multicenter Review of 777 BCVIs with 

inpatient only data. 



BCVI – Stroke Risk 

1204 patients with 1604 vessel injuries
At least 1 outpatient followup
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BCVI – Progression



BCVI – Denver Criteria for Screening



Management – Grade 1 
asymptomatic

• ASA 81mg
• Repeat CTA in 7 days
• If CTA stable continue ASA for 90 days and 

then discontinue



Management – Grade 2 
asymptomatic

• ASA 325mg
• Repeat CTA in 7 days
• If CTA stable continue ASA for 90 days and 

then discontinue if 3 months CTA is 
improved. 

• Consider perfusion imaging +/- cerebral 
angiography if stenosis > 70%



Management – Grade 3 
asymptomatic

• Heparin gtt vs ASA 325
• Repeat CTA in 7 days
• If CTA stable continue anticoagulation/AP 

for 90 days and then discontinue if 3 
months CTA is improved. 

• If pseudoaneurysm enlarges consider 
endovascular flow diversion 



Management – Grade 4 
asymptomatic

• Heparin gtt vs ASA 325
• Repeat CTA in 7 days (vessel may reopen)
• If CTA stable continue anticoagulation/AP 

for 90 days and then discontinue if 3 
months CTA is improved. 

• Consider CT perfusion +/- cerebral 
angiogram to determine reserve.



Management



Management

Asa 
325 vs 
hepari
n

Or endovascular 
vessel sacrifice



Case # 1

59 yo M polytrauma MVC
Concurrent epidural 
hematoma

Angiogram with decreased 
watershed perfusion

Treated with heparin gtt 60-
80ptt 48 hours after 
craniotomy
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Case # 2

38 yo M with MVC vs 
pedestrian and polytrauma.

7 day repeat CTA with 
enlarging pseudoaneurysm, 
discharged on AC

3 month CTA 
pseudoaneurysm continues 
to enlarge

Flow diverting stent placed



Summary

• BCVIs are a cause of stroke in trauma patients
• Screen patients with positive Denver criteria using CTA neck
• Consider ASA for all dissections or heparin if thrombus or 

pseudoaneurysm present
• Consider endovascular consult for BCVI grade II (if > 70% 

stenosis) or all grade III and above.
• Reimage BCVIs at 7 days and then +/- again in 3 months if 

de-escalation of therapy needed



UC Gardner Neuroscience Institute

22

Blunt Cerebrovascular Injuries 
(BCVIs): Stroke Risk and 
Management

Questions?
Matthew Stedman Smith, MD
Assistant Professor
University of Cincinnati College of Medicine
Departments of Neurology and Neurosurgery


