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Background and Significance

Blunt traumatic aortic injury (BTAI) remains the second-most common cause of death due to blunt mechanisms of injury. [1,2] Among patients who survive to receive care, continued medical advances have improved the ability to expediently diagnose and effectively treat BTAI. Computed tomographic angiographic (CTA) imaging and intravascular ultrasound (IVUS) have improved diagnostic yield in identifying a spectrum of BTAI. Thoracic endovascular aortic repair (TEVAR) has emerged as the primary treatment modality utilized for BTAI among amenable patients surviving to reach treatment, gradually replacing traditional open repair (OR) as the dominant repair modality. [3-17] 
Despite these important advances, there remains a need for additional study regarding optimal BTAI diagnosis and care. The original AAST prospective BTAI study group led by Demetriades [8] in 2008 reported that 18.4% of patients undergoing TEVAR had some form of stent graft-specific complication, most notably endoleak at 13.6%.  The more recent published experience of the Aortic Trauma Foundation (ATF) Study Group, reported at the 2014 AAST meeting, captured the treatment of 382 BTAI patients treated from 2008-2014. [3] These investigators and other contemporary researchers [3,18,19,20] have noted a significant decreased risk of TEVAR-related complications since the original AAST BTAI prospective study report. [5] TEVAR utilization has not, however been subjected to prospective study since the original AAST report of 2008.
Other elements of BTAI care also remain controversial, including optimal grading of injuries. The current SVS guidelines for BTAI management [14] provide an evidence-based, consensus-derived grading system and suggested course of treatment. These guidelines represent the most comprehensive effort in BTAI care optimization yet conducted by a major medical organization.  Alternative grading paradigms have, however, been promoted by a variety of other investigators. Both the Vancouver simplified grading system [21] and the alternate classification scheme proposed by Starnes et al. [22,23] have promoted the importance of more detailed aortic lesion dimension assessments; parameters not specifically included in SVS criteria, as crucial to determining the need for TEVAR. Initial work by investigators at the University of Maryland [11] has also demonstrated that associated secondary signs of injury available on CTA of the chest are likely important for consideration. Specifically, this group has highlighted that the presence of extensive mediastinal hematoma and large left hemothorax may prove important hallmarks of impending aortic rupture. [15]  
There has also been debate regarding what some investigators term “minimal aortic injuries.”[21,22,23,] Optimal management of these BTAI patients, which include SVS Grade 1 and 2 injuries, has been debated. Some groups have suggested that these “minimal aortic injuries” do not universally require TEVAR, an approach that conflicts with the present SVS clinical practice guideline suggestions. The findings from research conducted at several high-volume centers, however, suggest non-operative approach to initial care of this range of BTAI is safe. [22,23] In the aforementioned ATF study [3], researchers retrospectively compared SVS grade 1 and 2 injuries treated with TEVAR. They found no significant difference in in-hospital outcomes between patients managed with medical therapy alone or TEVAR. [5] While this existing data suggests that the non-operative management of SVS grade 2 injuries is safe, the natural history beyond discharge is not well defined. These patients will require effective longitudinal follow-up and study, ideally in the context of a prospective multicenter study.

Another challenge includes consideration of the fact that BTAI patients commonly have significant associated injuries that are pertinent to overall outcome. In some instances, the optimal care of these associated injuries proves counter to optimal BTAI care. The need to maintain an optimal cerebral perfusion pressure among patients with brain injury, for instance, contrasts to the pharmacologic blood pressure impulse control recommended to minimize wall stress in the injured thoracic aorta. An optimal algorithm should incorporate some consideration of associated injuries into individualized BTAI care.

Ideal timing of BTAI treatment is another issue that also requires further study. The results of the American Association for the Surgery of Trauma Aortic Injury Study Group, reported in 2009, suggested that improved outcomes were associated with initial medical management including blood pressure pulse pressure optimization. [7] This group found that patients treated in a delayed (> 24 hours) after this period of optimization had improved survival compared to BTAI patients treated operatively within less than 24 hours. The recently updated EAST guidelines for BTAI care, based on a comprehensive review of the literature to 2015, also arrived at the conclusion that delayed repair is suggested for BTAI. There remains a need, however, to adequately define whether specific risk factors associated with BTAI represent a higher risk for early aortic rupture and need for more emergent repair.

Finally, the long-term durability of endovascular devices used for BTAI treatment remains to be determined. Improved conformability to aortic contour and various fixation element changes are attractive features of modern devices. Ongoing study of branched graft devices may soon obviate the need for coverage of the left subclavian artery during TEVAR, yet another controversy of TEVAR utilization. Optimal graft sizing and graft utilization in pediatric patients or patients with small aortic diameters are also inadequately studied issues. These challenges are augmented by the fact that optimal device indications and utilization has primarily been subjected only to industry-funded study, with associated inherent study bias potential. These issues require more objective investigation.
For the reasons outlined, there remains a significant need for the initiation of a prospective BTAI registry.  Our present proposal outlines a plan for the effective conduct of such data collection.  It is our hope that the findings of this study will pave the way for improvements in optimal diagnosis, grading, treatment and follow-up of BTAI.

Primary aim

1. To establish an aggregate database of information on the presentation, diagnosis, management (acute and definitive), surveillance and outcomes following blunt thoracic aortic injury.

Secondary aims

1. Examine predictors of early rupture (< 24 hours) among BTAI patients 

2. Examine outcomes following non-operative management of SVS grade I-II BTAI

Experimental Design/Methods

Study Design: Prospective multi-center observational trial on the management of BTAI.  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, angiographic or intravascular ultrasound diagnosis of injury of the thoracic aorta. 
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.

Data points to be collected:  Refer to attached data collection tool (Appendix A)

Data Collection and Statistical Analysis:  Standardized data will be collected for each patient (see data sheet, Appendix A). 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 BTAI 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 the ATF BTAI study 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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