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ARTICLE INFO ABSTRACT
Keywords: This case report documents treatment of a 32-year-old male patient after being extricated from an
Blunt cerebrovascular injury extensively damaged motor vehicle after a collision. On first presentation, the patient had a

Neurologic deficits Glascow Coma Score of 14 and a pan-scan revealed a severely comminuted fracture of the

proximal left femoral shaft, a fracture of the left patella, and multiple rib fractures. A neurological
exam on a later evaluation showed global aphasia and sharp decline in movements of the right
upper and lower extremities even with painful stimuli. A CT Angiography of the head and neck
was obtained and revealed evidence of occlusion in the upper cervical segment and proximal
petrous segment of the left internal carotid artery (ICA). Two 6x40mm precise stents were placed
restoring normal intracranial flow to the patient's left ICA. The patient was discharged having
sensation and motor function in all extremities and with resolved aphasia and no neurologic
deficits.

Introduction

Blunt cerebrovascular injury (BCVI) is an injury to the carotid or vertebral arteries secondary to non-penetrating trauma. While it
was previously presumed that BVCI was a rare occurrence, the most recent literature indicates an occurrence of 1-2% in the hospi-
talized trauma population, with an incidence of up to 9% in trauma patients with severe head injury [1]. A common screening tool is
the expanded modifications of the Denver criteria for BCVI screening initiated in 2011 [2]. Expansion of the criteria was ultimately
explored subsequent to recognizing that the original criteria resulted in a 20% BCVI diagnosis deficit [3,4]. We present the case of a 32-
year old male presenting to our hospital with polytrauma following a motor vehicle collision with an occlusion in the upper cervical
segment and proximal petrous segment of the left internal carotid artery. The following is the care and treatment of this rare event.

Case report

A 32-year-old male patient who presented to our hospital via Medflight air critical care transportation with polytrauma subsequent
to a motor vehicle accident. The patient did have a prolonged extrication time of approximately 15 min secondary to extensive vehicle
damage. While loss of consciousness was denied, patient did present with a Glascow Coma Score of 14 (E-4, V-4, M-6), due to confusion
on arrival. The patient's emergent trauma pan-scan was remarkable for a severely comminuted fracture of the proximal left femoral
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Left Carotid

Fig. 1. A: Type IV vessel occlusion; white blocks indicate the approximate boundaries of the petrous segment of carotid, white arrow points to area
of occlusion.

Left Carotid

Fig. 2. B: patency of L ICA post-stenting; white blocks indicate the approximate boundaries of the petrous segment of carotid, white arrow points to
area of occlusion, resolved.

shaft and an old dorsal endplate compression fracture of T12 with stable pedicle screw fixation. Further x-rays of the extremities also
indicated a right-sided nondisplaced fracture of inferior aspect of the patella, multiple fractures of the second, third, and fourth digits
on the left foot. Pulmonary contusions were identified as well as right-sided fractures of ribs 4, 5, 6, and 7 with a left-sided fracture of
rib 5.
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Table 1
Extended Denver criteria [2].

Extended Denver criteria for screening investigation of BCVI

Potential arterial hemorrhage from the neck or nasomaxillary region
Cervical bruit in patient <50 year of age

Expanding cervical hematoma

Focal neurological deficits including TIA

Hemiparesis

Vertebrobasilar symptoms

Horner syndrome

Neurologic deficits incongruous with head CT findings

Stroke on CT or MRI

High energy transfer mechanism with a Le Fort II or III displaced midface fx
Mandible fx

Complex skull fx

Base of skull fx

Scalp degloving

Cervical spine fx/subluxation/ligamentos injury at any level

Severe TBI

Near hanging with hypoxic-ischemic bran injury

Seat belt abrasion with significant edema associate wih pain or AMS
Upper rib Fx

Thoracic vascular injuries

Blunt cardiac rupture

Table 2
Biffl classification of cerebrovascular injuries [14].
Grade of injury Description
Type I Luminal irregularity or dissection with <25% narrowing
Type II Dissection or intramural hematoma with >25% luminal narrowing
Type III Pseudoaneurysm
Type IV Vessel occlusion
Type V Vessel transection with free extravasation

On repeat evaluation, approximately 2 h later, the patient's neurologic exam declined with significant movement deficits to the
right upper extremity, minimal movement to painful stimuli in the right lower extremity, and global aphasia. CTA of the head and neck
was obtained with evidence of occlusion in the upper cervical segment and proximal petrous segment of the left internal carotid artery.
An unremarkable CT of the head was obtained, and a CT cerebral perfusion analysis was obtained with evidence of hypoperfusion in
the territory of the left middle cerebral artery (MCA) and the anterior cerebral artery (ACA). A cerebral angiogram revealed very poor
collateral flow with occlusive left ICA dissection at the petrous segment of the carotid (Fig. 1). The decision was made to proceed with
placement of two 6x40mm precise stents. Post treatment angiography demonstrated normal intracranial flow with patient left ICA
(Fig. 2). The patient was subsequently initiated on eptifibatide, a platelet aggregate inhibitor, in addition to dual antiplatelet therapy
with aspirin and clopidogrel.

Immediate post intervention assessment did reveal persistent aphasia and right-sided weakness prompting an MRI brain evalua-
tion. This revealed innumerable bilateral small infarcts, with the left greater than the right and concern for right-sided vascular injury.
Upon negative embolic work up, the patient was taken for repair of the orthopedic injuries. This included an intramedullary nail of the
left femur and irrigation/debridement of the right patella. Neurology evaluation recommended continued dual antiplatelet therapy,
and cardiac evaluation where transthoracic and transesophageal echocardiograms were both unremarkable for cardiac abnormalities
and intracardiac thrombus. The patient was transferred out of the ICU on post-trauma day 4.

Near the end of the patient's nine-day hospital course, the patient did have sensation and motor function in all extremities, his
aphasia had resolved, and he was tolerating an oral diet. The patient was treated with dual antiplatelet therapy, physical therapy, and
occupational therapy during his hospital course. The patient did struggle with balance secondary to his orthopedic injuries, however,
but did not demonstrate any neurologic deficits.

Discussion

Several guidelines exist regarding BCVI screening — including the Memphis criteria [5] and the Boston guidelines [6]; the modified
Denver criteria is the most studied in the literature, and the most commonly utilized [2]. Interestingly, this patient did not meet initial
screening criteria until he developed aphasia and lateralizing symptoms. The modified Denver criteria recommend screening inves-
tigation with CTA as described in Table 1. and upon the result of this CTA, this patient received swift neurologic intervention [7].
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Table 3
Stent indications [15].

Indications for endovascular stent placement

o Biffl grade III or IV
e Failed medical management
I.e new ischemic event, symptom progression, enlarging pseudoaneurysm
e Stroke
e Contra-indication to anticoagulation

Additional Biffl et al. recommendations:

o Stenting of grade II or III lesions with risk of vessel occlusion IL.e. displaying progressive vessel stenosis

BCVI, over half of which are caused by motor vehicle accidents [8], are classified based on the Biffl grading system developed in
1999 as described in Table 2 [9]. General management guidelines based on the Biffl scale have been developed; guidelines suggest an
initial treatment with antiplatelet therapy for grades I-1V, with long term suggestions for antiplatelets therapy until healing or
intervention for grades I-III and life-long antiplatelet therapy for grade IV. A Biffl grade V is treated entirely differently with immediate
pressure on oozing sites, with the need for emergent intervention and no data regarding long term treatment [10].

His Biffl grade IV lesion was treated with endovascular intervention with stenting of the internal carotid due to stroke symptoms,
hypoperfusion in the territory of the left MCA, hypoperfusion in the territory of the left ACA, and poor collateral flow. His treatment
restored neurologic function with no immediate complications, which is promising for potential future treatments. The ideal strategy
for endovascular therapy for patients with acute ICA occlusions is still being investigated (Table 3). Currently, both anterograde and
retrograde approaches exist, which vary in stenting sequence. However, the current literature and this case report a favorable outcome
with neurointervention in patients with acute ICA occlusions [11-13].

Conclusion

BCVIs are an important consideration with significant quality of life consequences for patients in the trauma setting. While
guidelines for screening investigations may continue to be evaluated and improved, we would like to emphasize the consideration of
BCVI in patients with high-energy injuries with acute mental status changes and the potential need for urgent neurointervention.
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