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Background & Significance: 

Blunt cerebrovascular injury (BCVI) occurs in 2-3% of polytrauma patients and is associated 

with significant morbidity and mortality, primarily due to stroke [1,2,3,4]. Timely screening for 

BCVI, and the prevention of stroke have been key topics of investigation in the literature for the 

last several decades. Without pharmacological prophylaxis, patients with BCVI are at an 

inherently high risk for stroke, and this serious complication can occur early after injury. Studies 

of patients with BCVI-related stroke show more than half occur within 72 hours of admission 

(61%) [5]. Due to more liberal screening, more patients are diagnosed with BCVI than in the 

past, particularly those with low grade, clinically asymptomatic BCVI [1,3]. The evidence 

accumulated over the three decades unequivocally supports the use of prophylactic 

antithrombotic therapy in patients who have BCVI and no contraindications to anticoagulation, 

with reduction in stroke rates from 19-32% to 0.5-5% [6,7,8,4]. The majority (65%) of strokes in 

treatment eligible patients occur before initiation of antithrombotic therapy, further emphasizing 

the importance of early liberal screening and treatment [9]. As such, the current standard of care 

guidelines from the “Eastern Association for the Surgery of Trauma” and “Western Trauma 

Association” both include early initiation of antithrombotic therapy as cornerstones in 

management of patients with BCVI.  

Despite much investigation on early liberal screening and the benefit of anti-thrombotic therapy 

if BCVI is identified, there are no definitive data on the ideal pharmacological regimen for stroke 

prophylaxis in BCVI. Numerous studies have shown no difference in the incidence of stroke 

between patients treated with systemic anticoagulation compared to those treated with 

antiplatelet therapy [6,10,11,2,3,12]. While some studies report lower incidence of stroke in 

patients treated with antiplatelet therapy [13,14], others have reported lower incidence of stroke 

in patients managed with systemic anticoagulation [15]. With the lack of substantive evidence 

supporting one regimen or the other, the existing literature shows clinical equipoise between 

antiplatelet therapy and systemic anticoagulation for the prevention of BCVI-related stroke. 

Although there is no definitive evidence showing clinical superiority of either regimen, there are 

reports of greater incidence of hemorrhagic complication and readmission in patients treated with 

systemic anticoagulation [14,11].  

Innovation & Impact: 



There has yet to be a large prospective trial comparing the efficacy of aspirin and systemic 

anticoagulation in patients with BCVI. Such a study is warranted to determine which therapy 

provides the best stroke prophylaxis while minimizing associated sequalae and cost. Due to 

liberal screening protocols and timely prophylaxis, the incidence of stroke in trauma patients 

with BCVI is rare. As such, a common limitation of studies of BCVI-related stroke are small 

sample sizes and retrospective designs. However, the diagnosis of BCVI is more frequently made 

today, making the clinical question of aspirin versus systemic anticoagulation common in the 

surgical ICU.  

The study of BCVI related stroke is ideally suited for a prospective multi-center observational 

trial. Both treatments, aspirin and systemic anti-coagulation (typically IV Heparin), are 

considered to be standard of care treatment in injured patients with BCVI. Therefore, 

participation in this study requires no deviation from existing standard of care, presenting no 

more than minimal risk to research subjects. Conducting this study with the cooperation of 

multiple trauma centers is critical to achieving the required sample size necessary to determine 

clinical superiority in a low-incidence disease process such as BCVI related stroke. 

A large prospective study has the potential to determine preferred stroke prophylaxis in patients 

with BCVI as well as to help minimize potential therapy related sequela. Additionally, the 

reduced use of IV systemic anticoagulation presents the opportunity to reduce hospital cost and 

nursing staff burden due to less expensive and time consuming therapy and monitoring. 

Study Aims / Hypotheses: 

Primary Aim:  

To evaluate the efficacy of aspirin and systemic anticoagulation therapies for stroke prophylaxis 

in patients with traumatic BCVI. We hypothesize that antiplatelet therapy will be non-inferior to 

systemic anticoagulation in preventing strokes, as measured by incidence of stroke in each 

treatment group. 

Secondary Aims:  

To determine the incidence of progression and resolution of BCVI among antiplatelet and 

anticoagulation cohorts on follow up CT scan. We hypothesize that antiplatelet therapy will be  

non-inferior to systemic anticoagulation in time to resolution and will be associated with a 

decreased risk of progression, as measured by radiographic findings on CTA and recurrence of 

stroke symptoms respectively. 

To evaluate the effect of aspirin and systemic anticoagulation therapies on mortality risk in 

patients with traumatic BCVI. We hypothesize that antiplatelet therapy will be associated with a 

reduced risk of mortality as compared to systemic anticoagulation, as measured by incidence of 

mortality in both groups. 



To determine the incidence and significance of hemorrhagic complications associated with 

aspirin and systemic anticoagulation therapy for stroke prophylaxis in patients with traumatic 

BCVI. We hypothesize that the use of systemic anticoagulation will be associated with an 

increased incidence of hemorrhagic complications, and that such complications will be 

associated with increased morbidity. 

To investigate time to stroke prophylaxis therapy initiation and time from therapy initiation to 

complication in patients with traumatic BCVI. We hypothesize that there will be a decreased 

time from injury to initiation of stroke prophylaxis in the antiplatelet group compared to the 

systemic anticoagulation group. We hypothesize that there will be a decreased time between 

initiation of stroke prophylaxis and hemorrhagic complication in the systemic anticoagulation 

group as compared to the antiplatelet group.  

To evaluate management and outcomes for low grade traumatic BCVI. We hypothesize that 

antiplatelet therapy will be non-inferior do you systemic anticoagulation in the prevention of 

strokes in patients with low grade traumatic BC VI, as measured by incidence of stroke. 

To investigate the management and outcomes for patients with concomitant TBI and BCVI. We 

hypothesize that antiplatelet therapy will be associated with a reduced risk of hemorrhagic and 

will be non-inferior to systemic anticoagulation in the prevention of strokes, as measured by 

incidence of hemorrhagic complication and stroke. 

Methods: 

Design: Prospective multi-institutional observational study 

Inclusion Criteria: All adult (>17 years of age) trauma victims with blunt mechanism of injury 

and CTA confirmed grade 1-4 cerebrovascular injury to one or more carotid or vertebral arteries 

who begin antithrombotic therapy within 36 hours of admission. Patients with traumatic brain 

injury will be included if they begin antithrombotic therapy within 36 hours of a stable CTA 

head. 

Exclusion Criteria: Patients with stroke present on admitting CTA, patients with known pre-

existing coagulopathy, children (<18 years of age), pregnant patients, patients with penetrating 

mechanism of injury, and patients with severe hemorrhage requiring massive transfusion 

protocol. 

Description of project course: 

Participating sites would enroll all admitted trauma patients in accordance with the above 

inclusion/exclusion criteria to the study prospectively over the course of 12 months. Patients will 

be identified as eligible and enrolled in the study on admission. Variables to be collected will be 

abstracted from the trauma registry at participating sites and will be entered in a de-identified 

manner to a secure REDCAP system organized by the University of Kentucky. All participating 



sites will be required to complete and submit a data-use agreement with the University of 

Kentucky. All patient information will be managed in accordance with IRB procedures. 

Outcomes: 

Primary outcome: Incidence of stroke in patients diagnosed with BCVI. 

Secondary Outcomes: Incidence and description of hemorrhagic complications in patients with 

BCVI. Time from admission to antithrombotic therapy initiation and to stroke.  

Variables to be Collected: 

See attached data collection file for complete list of included variables. 

Methods of Data Collection: 

Automated query and manual data abstraction from the trauma registry followed by manual data 

entry into REDCAP system. 

Statistical Considerations & Data Analysis: 

Statistical Methods: 

Comparison of stroke incidence, incidence of hemorrhagic complications, mortality, and other 

discrete variables between antithrombotic therapy groups will be conducted with fisher’s exact 

tests and chi-square analysis. Comparison of time to stroke, time to therapy initiation, and other 

continuous variables will be conducted with ANOVA or Mann-Whitney U test. Statistically 

(p<0.05) and clinically significant variables will be included in multi-variate logistic regression 

to evaluate odds ratio of stroke in aspirin and systemic anticoagulation cohorts.  

Enrollment & Informed Consent: 

This proposed study is an observational study and requires no deviation from the existing 

standard of care. This study involves no patient allocation to treatment groups and does not 

include treatments that are not currently considered standard of care. As such, it presents no more 

than minimal risk to patients and we are requesting waiver of informed consent. 
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