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Traumatic aortic injury
• Shearing / shoveling
forces at junction of
fixed and mobile
segment of aorta
(horizontal deceleration)
• Pinch between sternum
and spine
• Vertical deceleration
over hilaÆ avulses Asc
Aorta
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Traumatic Aortic Injury
• Proximal descending:
85-90% (new 50-70%)
• Ascending: 1-5% in
survivors (new 18%)
• Asc: 20% at autopsy
• Diaphragmatic hiatus,
desc ao: 2%-14%
• Arch with great vessel
injury: 4.5%
• 2-5 fold inc with certain
pelvic fx

Traumatic aortic injury

2

Accident Victim at Risk for TAI
• Ejected from car
• Other fatalities in
accident
• Deformed
steering wheel
• Passenger
compartment
crushed

TAI Outcomes
•
•
•
•
•
•

80–90% die at the scene (new est 75%)
25% die in first hour at hospital
2-3% long term survival untreated
Incidence: 10–17 % major MVA
Of deaths in MVA 21% from TAI
Trend – delay treatment up to 72 hrs in
head-injured, elderly or if concomitant COPD
or anesthesia or heparin risk
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Chest X-ray Findings
• Wide mediastinum: 8 cm
• Depressed left mainstem
bronchus
• Abnormal arch contour
• Deviation of NG tube
+/- trachea to the right
• Apical cap

Imaging TAI
Screening
• History and mechanism
• Chest x-ray (indirect signs of hematoma)
• TEE – used in some centers.

• Caution: Blind spots, ascending aorta and great vessels.

Chest CT
• Hematoma, pseudoaneurysm, flap, extravasation (rare),
associated injuries
• Make measurements for stent graft
Angiography
• Pseudoaneurysm, great vessel involvement, stent graft
• Embolization of extravasating, expendable, injured great
vessel branches
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Imaging TAI in 2006
•
•
•
•
•
•

Intimal flap
Luminal clot
Irregular wall
Pseudocoarctation
Pseudoaneursym
Extravasation

Angio TAI
• Asymmetric contour
• One or both acute
margins
• Narrow adjacent
lumen
• Intimal flap - extrav
• Overlap density
• May retain contrast
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Pitfall for TAI

Ductus diverticulum

Infundibular origin

Pitfall for TAI: Unexplained
Mediastinal Hematoma
Great vessel injury
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Pitfall for TAI

Penetrating atherosclerotic ulcer

TAI
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TAI pre Spiral CT

TAI
• CT 100% agreement
with aortography
• No clinical false
negative CT scans
• Spiral CT can
replace
transcatheter
aortography when
technically adequate
• Gavant et al, AJR
1996
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Evaluation
Evaluation of
of ATAI
ATAI
Chest Radiograph
NORMAL

Helical CTA

Mediastinal
hematoma, aortic
contact

Normal

STOP

ABNORMAL

Mediastinal ATAI +
hematoma, no
aortic contact TREAT
TREAT

Aortography
Aortography

Stent Grafts

Semba et al, JVIR 1997 8:337-342

Goal : decrease 30% periop mortality, 10% paraplegia, avoid
thoracotomy, no cross clamp, intra-cranial HTN, distal emboli
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MVA 25 years ago, now hoarse

Aneurysm

stent-graft deployed

No aneurysm

Great Vessel Injuries – Shoulder
Harness
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Polytrauma: MVA

Chest, TBI, Skeletal trauma
52 year old male suffered a 5 story fall
Injuries included closed head injury, Le Forte
facial fracture, B/L femur fx, calcaneal
fracture, severe pulmonary contusion and TAI
Attempted single lung ventil for op repair failed
Custom endograft 32 mm Gianturco, Teflon,
barb fixation, 23 Fr delivery capsule
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TAI in Evolution – FDA Issues
Endovascular Approach

24 hours after arrival
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Follow-up
• Interval CT at 6 months with no
endoleak
• Persistent R foot osteomyelitis under
ortho care
• Return to ER at 9 mo with CP, wbc
18,000, BP 200/100

Leak at Distal Endograft
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Endovascular Repair #2

Follow-up
• Tagged WBC scan reveals high level
increased uptake in descending Ao
• MRI shows active osteomyelitis in R
foot
• R BKA performed
• Return to OR for open repair
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Benefits of Endovascular TAI repair
• Minimal use of heparin
• Avoid thoracotomy with pulmonary
contusion
• Avoid cross-clamping with head injury
• Supine pos. safer with spine injury
• Low risk of paraplegia with short grafts
• Definitive Rx or as a “Bridge” to
conventional repair
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Endovascular Interventions in
TRA: Stent-Grafts
• May be helpful in elderly patients and poor
operative candidates
• Promising results from case reports and
small series
– General applicability durability unknown

• Thoracic Gore TAG Excluder (24 – 37 mm)
available in US (paraplegia 3% vs 14%
open, mortal 1% vs 6 % open)
Semba, et al JVIR 1997, 8:337-342
Deshpande, et al J Endovasc Surg 1998, 5:120-125
Lagattolla, et al Eur J Vasc Endovasc Surg 1999, 17:84-86
Rousseau, et al Circulation 1999, 498-504
Lobato J Endovasc Ther 2000, 7:16-20

Traumatic Rupture : Should
operation be immediate?
59 consec pt TAR Ontario, Canada
Gp I = 12 unstable in triage, in extremis, 17 % survival
Gp II = 3 early repair, no contraindications, 100% survival
Gp III = Delay in ICU until clin status better, 44 pt (delay
from 1 day – 7 mos, 8 no surg 1-4yr), 82% survival, only
2 (4.5% ) ruptured in 72hr, 3 died in surgery (10%
mortality)
Conclusion TRA may not require immed op repair
Maggisano R. et al. Traumatic rupture of the thoracic aorta: should one
always operate immediately? Ann Vasc Surg 1995; 9:44-52.

16

Immediate or Delayed Repair
Emory Univ, 30 consec ATAI 1995-2001
Gp 1 – 14, Immed repair, 5 died
Gp 2A – 9 Delayed > 48hr, 2 died
Gp 2B – 5 No repair, 3 died
Thus 9 survived in each group, and none of the
traumatic pseudoaneurysms ruptured
Concluded – Delayed repair of ATAI safe in selected
patients but kept MAP < 70mm Hg and VERY
small groups
Symbas PN, et al. Traumatic rupture of the aorta: immediate or delayed
repair? Ann Surg. 2002; 235: 796-802

Longitudinal Analysis – Need
Serial CT follow-up
Univ Wash, Seattle, 145 pt TRA 16 years, 30 underwent early
nonoperative mgmt
15 Delay > 24hr, median 3 d (2-90), 3 deaths (2 in OR)
15 Non-Op, gp was older (52 vs 36), higher ISS and more
premorbid risk factors; 5 d head injuries, 10 alive at 2.5 yrs
( 6 mos to 5 yr) 5 with rad resolution, 5 with stable (!) PSA
Overall, 3 patient progressed rapidly, 2 died w/i 5 d
Conclusion: Can delay in selected multiply injured patient or
with comorbid conditions but need serial imaging to exclude
rapid progression
Holmes JH et al. Natural History of traumatic rupture of the thoracic aorta managed nonoperatively: a
longitudinal analysis. Ann Thorac Surg 2002;73:1149-1154.
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MVA polytrauma

MVA polytrauma
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Endovascular Approach vs Open
Surgery Comparison – The Good
News
• 18 patients over 11 years
• Open surgical group 17% early mortality, 16%
paraplegia, 8% recurrent laryngeal nerve injury
• Endovascular repair group 0% early mortality,
paraplegia, recurrent laryngeal nerve injury
– Ott, et al, Management of blunt thoracic aortic injuries: endovascular
stents versus open repair. J Trauma. 2004

• 19 Clinical series = 153 pt (2001-2004) 92100% tech success (All types Gore, Talent,
AneuRx cuff Homemade, Ancure, Zenith,
Vanguard, etc); small series 5-14 pt, 6-26 mos
short follow-up
– Lin, PH Traumatic Thoracic Aortic Injury. Endovascular Today.
2006;5:58-66

Production Delays in US ? Still ‘Not
Ready for PrimeTime’ – The Bad
News
• Trauma patients young, some with fem art <
8 mm, sharp Ao angle distal to L SCA, aortic
diam 19.3 (Gore TAG 26 mm-40mm), and
higher aortic pulsatile compliance which
destabilizes getting apposition to inner curve
• Serious occurrences of infolding, graft
collapse with TAG Gore Device
• Suboptimal conformability – fracture,
endoleak, migration risk
• Not the same as treating aneurysm
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MVA

Can cover left SCA (and vert?)
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TAI – Penetrating Trauma

Traumatic AV Fistula
• 23 Year old GSW one day out of jail
• Bullet traversed mandible, neck and
chest
• New VI/VI bruit
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Traumatic arteriovenous fistula

19mm Aorta , 26 X 10 cm Stent
graft
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Angio and Intervention in
Thoracic and Great Vessel Injury
IN EVOLUTION

• Regional & Institutional preference and variation
• FDA delays in US; ie, Bolton Relay 22 mm available in
Great Britain
REMAINING ISSUES
• Will stent grafts be used in subset such as TBI,
polytrauma, concomitant illnesses or all TAI patients?
• How safe is it to wait – is delay already the norm
(Can you select high risk patients?)
• Embolization for extrav or PSA is clearcut but
what about carotid or vert
• Will multidetector 64 slice CTA with 3D reconstruction
replace Angio for Great Vessels?

Gunshot wound to neck
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Carotid and Vertebral Injury
• Grading
– I - irregular vessel wall, <25% luminal narrowing
– II - >25% lumen narrowing, small AVF, small
intraluminal thrombus
– III - pseudoaneurysm
– IV - occlusion
– V - complete transection

• Risk of stroke increases with injury grade

Biffle, et al Ann Surg 2002;235:699-707
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Treatment of Carotid and
Vertebral Injury
• When to sacrifice vessel by embolization
– Carotid grade V if collaterals are adequate
– Consider with grade IV (occlusion) as up to 30%
can recanalize and this is the group with highest
stroke rate
– Vertebral grade II and III (collaterals usually
adequate)

Stallmeyer, et al Sem Int Radiol 2003;20:125-140
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Treatment of Carotid and
Vertebral Injury
• Anticoagulation is probably helpful
– Decreased stroke from 54 to 2.6% in one series
Miller, et al. J Trauma 2001;51;279-286

– Others have failed to show statistically significant
benefit
– Problems with bleeding, often at remote site in
50% Biffl, et al Ann Surg 1998
– Options: Accept lower PTT (40-50) or use antiplatelet agents Wahl, et al, J Trauma 2002
Stallmeyer, et al Sem Int Radiol 2003;20:125-140
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