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Blunt Aortic Injury (BAI)  

 
2nd leading cause of trauma-related death: 8,000 deaths/year 

 

85% die before reaching the hospital 

 

 

 

Fabian et al, J Trauma 1997 



Blunt Aortic Injury (BAI)  



Avery et al. J Trauma 2012;72:41-47 

Blunt Aortic Injury (BAI)  



0

2

4

6

8

10

12

14

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Open

TEVAR

Medical

14    12      12      9      11     17      9      15     20     18 TOTALS 

Harborview- 10 years, 140 patients 



0.5% of all trauma patients who 

survive to ED presentation 

 

BAI N = 140  

• Mean age: 40 years old 

(range 10-89) 

 

Endovascular repair n = 49 

• Patients with multiple injuries 

 

 

 

 

The Harborview Experience 

1999-2008  
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BAI presented at the 64th Society for Vascular Surgery annual meeting 



-Intra-abdominal hemorrhage 

     requiring celiotomy 

-Open abdomen 

-Suspected colon injury 
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Thoracic Vascular Trauma 



699 procedures 

-370 Endo 

-329 Open 

 

 

Mortality 

-7.6% Endo 

-15.2% Open      p=.0076 

 

Paraplegia 

-0% Endo 

-5.6% Open        p<.001 

 

Stroke 

-0.85% Endo 

-5.3% Open        p=.0028 



AAST2 Trial 
• Multicenter (18 institutions) prospective database to evaluate 

BAI outcomes 

• 193 patients (2 years)  

– 125 received a stent graft  

– 68 had an open repair 

 

 

 

 

 

• 20% of endovascular repairs had a device-related 
complication (18/32 endoleaks, 4/32 access vessel injuries, 
1/32 paralysis) 

 

ENDO OPEN 

Mortality 13.5% 23.5% 

ISS 43 31 

Systemic Comp 42% 50% 



AAST 

• Conclusions: “Most surgeons select stent grafts for 

traumatic thoracic aortic ruptures, irrespective of 

associated injuries, injury severity, and age. Stent 

Grafts are associated with significantly lower 

mortality and fewer blood transfusions, but there is a 

considerable risk of serious device-related 

complications. There is a major and urgent need for 

improvement of the available endovascular devices.” 

Demetriades et al, J Trauma.2008 Mar;64(3):561-70 



There is now an FDA approved  endovascular 

graft to treat BTAI (cTAG) 

 

The smallest commercially available grafts for 

DTA 

22 mm (Talent; Medtronic, Santa Rosa, CA) 

21 mm (cTAG; W.L.Gore, Flagstaff, AZ) 

28 mm (Zenith TX2; COOK, Bloomington, IN) 

 

Infrarenal “cuffs” and limb extensions with off-

label device modification 

Current Endovascular Challenges 

“Small Aorta Diameter” 



Current Endovascular Challenges 

“The Tight Gothic Arch” 

Bird Beak Phenomenon 

– Acute angulation of arch  lack of apposition of graft 

to inner curve of arch  stent graft collapse 





 

Aortic diameters:  16-42 mm 

Conformable GORE TAG®  

Thoracic Endoprosthesis 



Initial Procedure 

Proximal Diameter 
(mm) 

Distal Diameter 
(mm) 

Length (cm) 
Subject (n = 51) 

n (%) 
Devices (n = 57) 

n (%) 

21 21 10 5 (9.8%) 5 (9.8%) 

26 21 10 10 (19.6%) 11 (19.3%) 

26 26 10 11 (21.6%) 12 (21.1%) 

28 28 10 8 (15.7%) 10 (17.5%) 

31 26 10 8 (15.5%) 8 (14.0%) 

31 31 10 4 (7.8%) 5 (8.8%) 

34 34 10 4 (7.8%) 4 (7.0%) 

37 37 10 1 (2.0%) 2 (3.5%) 

cTAG 08-02  

Device Characteristics 
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Post-Implant IVUS at TEVAR 
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Diameter Changes 



Are we finding more? 

• “Minimal Aortic Injury” 



Circulation 1958;17;1086-1101 



Minimal Aortic Injury 



UW BAAI Classification 



  Total Open Repair TEVAR Non-operative  

Treatment 

Dead Non-BAI 

Death 

BAI-related 

Death 

Intimal tear 23 1 2 20 3 3 0 

Large Intimal Flap 8 2 4 2 0 0 0 

Pseudoaneurysm 100 43 43 14 24 15 9 

Rupture 9 9 0 0 8 2 6 

Total 140 55 49 36 35 20 15 

Table 3 

 

Harborview- 10 years, 140 patients 



Timing of Intervention 

• AAST 1997: mean time from injury to surgical repair  

    16.5 hrs 

 

• AAST 2008: mean time from injury to surgical repair  

    54.6 hrs 

Fabian et al. J Trauma 1997;42:374-80. 

Demetriades et al. J Trauma. 2008;64:561–

571. 



Conclusions 

• The use of TEVAR for BAI has become 

standard in most modern aortic centers 

• More BAI is being diagnosed with modern 

imaging techniques 

• Minimal Aortic Injury (-EACA) requires 

observation only 

• Newer devices show promise for treating BAI 

with less device-related complications 




