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The vertebral artery can be divided into 4
segments as depicted on this lateral view illustration. (1) The
extraosseous segment, V1, starts at the origin of the subclavian
artery and typically extends to the transverse foramen of the
sixth cervical vertebrae (C6). (2) The foraminal segment (V2)
consists of the portion of the vertebral artery passing through
the transverse foramen of C6 to C1. (3) The third segment, the
extraspinal segment (V3), starts as the artery exits the foramen
transversarium of C1. Upon exiting the foramen of C1, the
artery courses posteromedially along the upper surface of the
posterior ring of the atlas. The artery then abruptly turns
ventral and cephalad to enter the foramen magnum. The V3
segment ends at the point where the artery penetrates the
dura at the foramen magnum. (4) V4, the intradural segment,
extends from dural penetration to the pontomedullary
junction where the 2 vertebral arteries unite in the midline
to form the basilar artery. (5) Dotted lines depict the location
of the occipital condyles (with permission from Diagnostic
Cerebral Angiography. 2nd ed. Philadelphia, PA: Lippincott
Williams & Wilkins; 175).
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Table 1- Denver screening criteria for blunt cerebrovascular
injury (BCVI)

Table 1. SCREENING TRIGGERS FOR
SUSPECTED BLUNT CEREBROVASCULAR
INJURY

Signs/Symptoms of BCVI

Arterial hemorrhage

Cervical bruit in patient < 50 years of age

Expanding cervical hematoma

Focal neurologic deficit

Neurologic exam incongruous with head CT scan findings

Stroke on secondary CT scan

Risk Factors for BCVI

High-energy transfer mechanism with:

LeForte II or III fracture

Cervical-spine fracture patterns: subluxation, fractures extending into the
transverse foramen, fractures of C1-C3

(M | ”er et al_ 2002) Basilar skull fracture with carotid canal involvement

Diffuse axonal injury with a Glascow Coma Scale (GCS) score < 6
Near hanging with anoxic brain injury

(Cothren et al. 2005)

Cervical spine fracture

Neurologic exam not explained by brain imaging
Horner’s syndrome

LeFort Il or Ill facial fractures

Skull base fractures involving the foramen lacerum
Neck soft tissue injury (e.g., seatbelt injury or hanging)
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Figure 1 - Representative angiographic images of different grades of BCVI
Injury Grade: Angiographic Finding; Grade I: Intimal Irregularity, <25% Luminal Stenosis; Grade II: Intimal Irregularity, >25% Luminal Stenosis, Intimal
Flap; Grade III: Pseudoaneurysm; Grade IV: Occlusion; Grade V: Transection with active extravasation.



TABLE 1. Cerebrovascular Injury Grading Scale Based on
Angiographic Appearance

Grade Description

Grade | Irregularity of vessel wall or a dissection/intramural
hematoma with less than 25% luminal stenosis

Grade 11 Intraluminal thrombus or raised intimal flap is

visualized, or dissection/intramural hematoma with
25% or more luminal narrowing

Grade II1 Pseudoaneurysms
Grade IV Vessel occlusions
Grade V Vessel transactions or hemodynamically significant
arteriovenous fistula (Bifﬂ et al 1 999)
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Table 3 - Stroke rate by blunt cerebrovascular injury grade

Grade of injury Stroke rate

Carotid artery injuries 1 3%

I 14%

11 26%

v 50%

\Y% 100%
Vertebral artery injuries I 6%

I 38%

I 27%

v 28%

M 100% (Cothren et al. 2005)
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Table 3. RESULTS OF FOLLOW-UP

Table 2. RESULTS OF FOLLOW-UP
ARTERIOGRAPHY FOR GRADE I LESIONS ARTERIOGRAPHY FOR GRADE Il LESIONS

Treatment
Treatment
. Systemic Antiplatelet/

Systemic . Follow-Up Heparin None

Follow-Up Heparin Antiplatelet None Injury Grade (n = 30) h=17
Injury Grade (n = 45) (n = 24) (n =24)

0 (healed 3 (10% -
0 (healed) 28 (62%) 12 (560%) 13 (64%) (healec) 3 E1 O‘VZ; 2 (29%)
13 (29%) 11 (46%) 8 (33%) I 9 (30%) 3 (42%)

I 1(2%) - — o 14 (479 2 (299
Il 3(7%) 1(4%) 3 (13%) v 1 E3%§0) (_/0)




Table 4. RESULTS OF FOLLOW-UP Table 5. RESULTS OF FOLLOW-UP

ARTERIOGRAPHY FOR GRADE III ARTERIOGRAPHY FOR GRADE IV
LESIONS LESIONS
Treatment Treatment
Systemic Antiplatelet/ Systemic Antiplatelet/
Follow-Up Heparin None Follow-Up Heparin None

Injury Grade (n = 22) (n=29) Injury Grade n=7) (n=4)
0 (healed) 1 (5%) - | - 1 (25%)
Il 20 (91%) 8 (100%) I 1(14%) —
vV 1(5%) — 1\ 6 (86%) 3 (75%)

Table 6. NEUROLOGIC OUTCOME IN PATIENTS WITH BLUNT CAROTID ARTERY
INJURIES

Neurologic Outcome

Worst Injury Grade Normal Mild Deficit Severe Deficit Dead
I'(n = 50) 17 (34%) 8 (16%) 22 (44%) 3 (6%)
II(n=14) 9 (64%) 1(7%) 2 (14%) 2 (14%)
lIl(n = 35) 15 (43%) 5 (14%) 12 (34%) 3 (9%)
IV (n=28) 3 (38%) 3 (38%) 1(13%) 1(13%)
Vin=7) 0 (0%) 0 (0%) 0 (0%) 7 (100%)
Total (n = 114) 44 (39%) 17 (15%) 37 (32%) 16 (14%)
Table 7. NEUROLOGIC OUTCOME IN PATIENTS WITH BLUNT VERTEBRAL ARTERY
INJURIES
Neurologic Outcome
Worst Injury Grade Normal Mild Deficit Severe Deficit Dead
I(n=33) 14 (42%) 6 (18%) 9 (27%) 4 (12%)
II(n=13) 6 (46%) 3 (23%) 4 (31%) 0
lI(n=15) 6 (40%) 5 (33%) 3 (20%) 1(7%)
IV (n=18) 6 (33%) 4 (22%) 5 (28%) 3(17%)
Total (n = 79) 32 (41%) 18 (23%) 21 (27%) 8 (10%)

(Biffl et al. 2002)
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Grade Standard therapy options
I Anticoagulation
Il Anticoagulation Stent placement considered in case dissection is
progressive.

il Controversial Intracranial: direct surgery/ IVR
Extracranial: standard therapy

i\ Controversial : See next section

V none Untreatable (mortality 100%)
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