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Background and Significance

Evidence suggests that the rate of treatable vascular injury is increasing due improved pre-hospital strategies.1-4 The increased rate of vascular trauma occurs in an era of increased sub-specialization, shifting training paradigms and the emergence of endovascular therapies.5 These factors in combination with the baseline complexity of vascular trauma make it particularly important that the management of this injury pattern be evidence-based. However, because all forms and distributions of vascular injury represent only 4-9% of trauma admissions, meaningful study of one injury pattern, patient population, therapeutic or surveillance strategy is difficult at a single institution.6 Further complicating such efforts is the fact that vascular trauma is managed by a wide range of surgical and now endovascular specialists further fragmenting even a busy trauma institution’s experience with vascular injury.7,8
Several institutions and groups have contributed important insight into the understanding of vascular injury management.1-3,6-11 However, many of the studies have been single-institution, poorly powered and retrospective. The Society of Vascular Surgery has established a robust vascular disease registry but this organization’s focus is on vascular disease and lacks capture of the data points necessary to discern trauma-specific outcomes.12,13 Recent military experience from the US and UK, including the Balad Vascular Registry and the Global War on Terror (GWOT) Vascular Registry have provided a contemporary assessment of wartime vascular injury, but again these studies have been retrospective case series and registry reviews.1-3 Furthermore, applications of lessons learned in wartime vascular injury do not completely translate to management in trauma centers in the US. The National Trauma Databank of the American College of Surgeons provides a repository of data that includes important initial injury information and in-hospital outcomes.14,15 However, the NTDB is not focused on vascular trauma, does not capture specific elements of vascular injury treatment and does not account for surveillance or outcomes after hospital discharge. 

Contemporary experience confirms that the management of vascular injury is more complicated than in the past. 6 A multitude of new or updated diagnostic technologies including CTA, MRA, duplex and arteriography now exist and are in various degrees of vogue.6,16,17 A damage control approach to vascular trauma is widely championed and includes options for the use of tourniquets, temporary vascular shunts and fasciotomies.1-3,18,19 Controversies regarding the definitive management of vascular trauma abound and include the advisability of open versus endovascular treatment, decisions about the type of vascular conduit and the utility of venous injury repair to list a few.20-22 Recommendations for surveillance after vascular trauma may include the use of duplex ultrasound or CTA to confirm long-term patency as well as choices related to the use of long-term anti-thrombotic therapy.17,23,24 Finally, it is not uncommon for an institution to find itself facing many of these decision points in the most challenging of all scenarios, the extremes of age including pediatric vascular injury.25,26  

In summary, few if any decisions throughout the phases of vascular trauma management are guided by strong evidence. This fact is unfortunate as many new diagnostic, therapeutic and surveillance strategies have the potential to improve morbidity and mortality following this vexing injury pattern.18,27-29 The lack of evidence-based practice is even more concerning given the devastating consequences associated with mismanaged vascular trauma. In light of the stated challenges associated with single-institution study of this injury pattern, the logical method with which to proceed is a prospective, multicenter, observational trail. To date no such registries exists which would allow the prospective aggregation larger amounts of data pertaining to all phases of vascular trauma management. 

The objective of this proposal is to establish a prospective, multicenter, observational study through the AAST Multicenter Trials Committee. This study, referred to as PROspective Observational Vascular Injury Trial or PROOVIT, aims to capture key elements of vascular trauma presentation, diagnosis, management, outcomes from leading trauma institutions in the US. An additional objective is to sub-categorize anatomic patterns of vascular trauma into extremity, torso and cervical to allow organized grouping and study of specific injury patterns within these body regions. The location and type of endovascular therapy for vascular trauma will be tracked including comparison of outcomes to those following open operative repair of similar injury patterns. Finally data elements will be gathered in a wide range of age groups with vascular trauma including the challenging scenarios of pediatric and geriatric vascular injury.  

Designed to balance brevity and feasibility with the gathering of impactful information the database will: 1) Maximize data elements gathered by participating centers as part of baseline participation in registry and accreditation activities 2) Add key variables within the first 24 hours of injury to define the vascular-unique nature of the study and 3) Include a novel and simplistic follow-up module to capture elements of patient-centered and therapy-centered outcomes.  These objectives will provide data which will be entered into a World Wide Web-based data portal with annual reports for the proposed 7-year duration of the project.

Primary aim

1. To establish an aggregate database of information on the presentation, diagnosis, management (acute and definitive), surveillance and outcomes following vascular trauma.
Secondary aims

1. To subcategorize data from the overall repository into three anatomic patterns of injury, extremity, torso and cervical to allow for a focused analysis of specific vessel injuries.

2.  To analyze the type and manner of catheter-based, endovascular therapies by subcategorizing and analyzing these methods of management. 

3. To compare short and long term feasibility and ultimate effectiveness of open operative to endovascular approaches to specific patterns of vascular trauma.

4. To assess the frequency and modality utilized for surveillance after the occurrence of and treatment for vascular injury.

5. To analyze vascular trauma management and outcomes in the extremes of age including pediatric and geriatric patients.

6. To address specific questions related to patient and therapy-centered outcomes including type and duration of antithrombotic therapy, repair patency and durability and need for after vascular trauma.

Experimental Design/Methods
Study Design: Prospective multi-center observational trial on the management of vascular trauma.  Data and endpoints will be observational and involve no proscribed therapeutic interventions or alterations in patient care.  Institutions and providers will conduct normal diagnosis, management and surveillance procedures without interference of this study.
Inclusion Criteria: Patients above the age of 2 years with CT/CTA, duplex, angiographic or clinical/ operative diagnosis of injury to a named, large vessels following trauma, the initial management of which is at the enrolling center (i.e. must arrive from point of injury and not prior medical center or facility). The vessels meeting inclusion criteria and their respective categories are listed in detail in Appendix A.  

Exclusion Criteria: Patients under the age of 2 years, those in whom the diagnosis of vascular injury is not made or those in whom the initial management of vascular injury was initiated at a prior medical center facility.

Categories of Study Data and End Points:

1. Vascular injury location  (Appendix A)

2. Demographics of Injury / Injury Characteristics (Appendix B)

3. Initial Presentation and Diagnostic Measures (Appendix C)

4. Acute, Damage Control and Definitive Management (Appendix D)

5. Surveillance and Outcome (Appendix E)

Data Collection and Statistical Analysis:  Standardized data will be collected for each patient (see data sheet, Appendix A). Risk factors for ischemic complications, need for re-intervention and mortality will be assessed using univariate and multivariate analysis.  

Continuous variables will be compared using Student’s t-test and the Mann Whitney U test.  The Chi-squared tests or Fisher’s exact test will be used to compare categorical variables. All variables with a p value <0.2 on univariate analysis will be entered into a multivariable logistic regression analysis to identify independent risk factors for ischemic complications, need for re-intervention and mortality.  Data will be reported as adjusted odds ratios with 95 % confidence intervals. Statistical significance will be set at a p<0.05. 

Consent Procedures 
 This is a prospective observational study, designed to prospectively record data on patients who are managed according to institutional patient management protocols. Thus, waiver of informed consent is requested. Data will be recorded on a data sheet and transferred to a secured database that is devoid of patient identifiers.

Risk/ Benefit Analysis  

Outcomes of intervention for vascular trauma are not well defined.  If the optimal timing for and type of intervention can be identified to optimize outcomes in these patients, then significant benefit will result.

Instructions for submitting data collection tools 

All data submissions should be entered through the AAST Multicenter Trial Committee website portal.  Instructions can be found on the AAST website.  The data collection sheet located under the Multicenter Trial Committee heading for PROOVIT can be utilized to record the data, and then the information transferred to the portal entry system
For questions regarding this study, please contact Joe DuBose, M.D. FACS at jjd3c@yahoo.com.
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