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Technical considerations.
◦ New imaging algorithms.



Blunt thoracic aortic injury.
◦
◦
◦
◦
◦




Pseudo-aneurysm.
Minimal aortic injury.
Branch vessel injury.
Clues on abdominal CT.
Peri-aortic hematoma.

Penetrating aortic injury.
Abdominal aortic injury.
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The absence of superior mediastinal widening on a
supine chest radiograph excludes thoracic aortic injury.



Thoracic aortic injuries are classified as type A and
type B using the Stanford classification.



Periaortic hematoma without direct signs of an aortic
injury likely indicates an occult aortic injury and followup CT is recommended in 24 hours.



Most minimal aortic injuries spontaneously regress.
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The absence of superior mediastinal widening on a supine
chest radiograph excludes thoracic aortic injury.
◦ FALSE



Thoracic aortic injuries are classified as type A and type B
using the Stanford classification.
◦ FALSE. Aortic injury and aortic dissection are almost always distinct
diseases.



Periaortic hematoma without direct signs of an aortic
injury likely indicates an occult aortic injury and follow-up
CT is recommended in 24 hours.
◦ FALSE. The absence of direct signs effectively excludes acute BTAI



Minimal aortic injuries spontaneously regress.
◦ TRUE
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 Who

should we screen for aortic injury?
 Screen with CXR or CT?
 Should we do a CTA or CT?
 How to integrate with whole body CT.
1. Kirkham and Blackmore Emerg Radiol. 2007 Sep;14(4):211-7
2. Blackmore et al, AJR Am J Roentgenol. 2000 Feb;174(2):343-7
3. Dyer et al, J Trauma. 2000 Apr;48(4):673-82
4. Ungar et al, J Trauma. 2006 Nov;61(5):11505. Rodriguez RM, et al. JAMA surgery. 2013;148(10):940-6.

Indeterminate / Abn

Trauma
Series
CXR
Normal

Coned
Mediastinal
View
Indeterminate / Abn

Normal

Whole body CT

Other
indications

Does this work?
Normal* CTA

•9732
STOPCXR’s.
OR
Chest
•96% of aortic injuries (24/25) identified in 2003Stentable Lesion
2005.
•Single “miss” was picked up by CTMAI
for other
thoracic injuries.
Angio Emerg Radiology 2007 Sep;14(4):211-7
Kirkham and Blackmore,

* “Normal” includes
isolated periaortic
hematoma

Stenting

F/U
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Decision instrument for selective imaging in adult blunt
trauma.
9,905 patients enrolled at 9 level 1 US trauma centers.
Clinical criteria (none of):
1. Age > 60 years.
2. Rapid deceleration mechanism: Fall > 20 ft (6 m) or MVC > 40 mph
(65 kph).
3. Chest pain.
4. Intoxication.
5. Abnormal alertness or mental status.
6. Distracting painful injury.
7. Tenderness to chest wall palpation.



Sensitivity of 98.8%, NPV of 98.5%, and a specificity of
13.3% for thoracic injury seen on imaging.

NEXUS Chest: Rodriguez RM, Anglin D, Langdorf MI, et al. NEXUS chest: validation of a decision
instrument for selective chest imaging in blunt trauma. JAMA surgery. 2013;148(10):940-6.
Also:
Brink M, Deunk J, Dekker HM, et al. Criteria for the selective use of chest computed tomography in
blunt trauma patients. Eur Radiol. 2010;20(4):818-28.



Almost exclusively a disease of adults and children ≥
10 years of age.
◦ Usually multiply injured.



Extremely rare in younger children1,2,3,4,5.



Thymus can obscure mediastinum in children.

◦ 1 / 140 BTAI at Harborview.

◦ Do not to over-investigate radiographic “widening” with CT.

1. Pabon-Ramos W et al AJR 2010; 194:1197-1203 (1/ 17 patients.)
2. Anderson SA et al, J Ped Surg, 2008; 1077-1081 (2 / 11).
3. Trachiotis, Ann Thorac Surg 1996;62:724,
4. Anees, Arch Surg. 2000;135:913,
5. Tiao, J Ped Surg 2000: 35(11); 1656
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Aims:
Comprehensive exam, minimizing time, contrast, and radiation.
Components:
 No non-contrast CT of chest.
 CTA Neck and Chest (skull base to 5 cm above iliac crests).
 Abdomen / Pelvis scanned at ~ 70 seconds.
 Candy-cane sliding MIPs through thoracic aorta.
 Can integrate with whole body CT.
 Radiologist review on table.

Left subclavian ~ 3%
Brachiocephalic 5%
Aortic isthmus ~ 91%
Aorto-cardiac Jn. ~ 1%
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Descending aorta ~ 2%
Recent evidence:
probably greater
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Pseudoaneurysm at
the aortic isthmus.

Beret Sign
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Almost universal morality.
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Disease of advanced imaging technology.
Diagnostic criteria vary.

◦ Aortic injury without external aortic contour abnormality.
 Intimal flaps or tears.
 Do not consider size of lesion, percentage of circumference, or
periaortic hematoma.

◦ Others have used pseudoaneurysm size ( < 10 mm, and
percentage circumference < 10%).

1.

Gunn ML, Lehnert BE, Lungren RS, et al. Minimal aortic injury of the thoracic aorta: imaging
appearances and outcome. Emerg Radiol. 2014.
Starnes BW, Lundgren RS, Gunn M, et al. A new classification scheme for treating blunt aortic injury. J
Vasc Surg. 2012;55(1):47-54.
Forman MJ, Mirvis SE, Hollander DS. Blunt thoracic aortic injuries: CT characterisation and treatment
outcomes of minor injury. Eur Radiol. 2013;23(11):2988-95.
Paul JS, Neideen T, Tutton S, et al. Minimal aortic injury after blunt trauma: selective nonoperative
management is safe. J Trauma. 2011;71(6):1519-23.

2.
3.
4.






Mediastinal hematoma may be absent.
Approximately ¼ to 1/3 of aortic injuries diagnosed by
CT.
Limited data to evaluate appropriate follow-up
frequency.
◦ We follow-up with prospective gated CTA at 48-72 hours, and if
it persists, at 1 week.

1.
2.
3.
4.
5.

Gunn ML, Lehnert BE, Lungren RS, et al. Minimal aortic injury of the thoracic aorta: imaging appearances and
outcome. Emerg Radiol. 2014.
Gunn ML. Imaging of aortic and branch vessel trauma. Radiologic clinics of North America. 2012;50(1):85-103.
Starnes BW, Lundgren RS, Gunn M, et al. A new classification scheme for treating blunt aortic injury. J Vasc
Surg. 2012;55(1):47-54.
Forman MJ, Mirvis SE, Hollander DS. Blunt thoracic aortic injuries: CT characterization and treatment outcomes
of minor injury. Eur Radiol. 2013;23(11):2988-95.
Paul JS, Neideen T, Tutton S, et al. Minimal aortic injury after blunt trauma: selective nonoperative
management is safe. J Trauma. 2011;71(6):1519-23.
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Small intraluminal filling
defect most common.
Desc. thoracic aorta
predominates.
May be no associated
mediastinal hematoma
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9 Days Post Trauma
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Key point: MAI is usually not seen on cath. angio.
Can be seen on MRI and TEE.
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One post-operative death in HMC series.

•Extremely rare presentation of acute aortic injury.
•Routine non-contrast CT phase is unnecessary
•Limited experience suggests healing, as in “spontaneous” IMH.
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“Mediastinal widening” alone is neither sensitive nor
specific for BTAI.
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Multifocal wedge shaped lesions in the kidneys or spleen.
◦ Infarcts.
◦ Consider vascular Injury

→ Perform CTA of the
chest.

17

5/17/2016



≥10%1,2 of blunt thoracic vascular injuries.



Brachiocephalic artery origin commonly affected.



May be concurrent aortic injury.



Consider in all cases of posterior sternoclavicular
dislocation.



Multiplanar reformats, MIPs and VR are invaluable as
these may be difficult to appreciate on axial CTA.
Chen M et al, J Trauma 2001 Volume 51(6), 1166-1172 (38%)
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•Perivascular hematoma and sternal fracture.
•Branch vessel origin injury subtle on axial image



Performing and examining some form of MPR or 3D image is
essential if the patient is at risk of vascular injury.
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Heneghan RE, Aarabi S, Quiroga E, Gunn ML, Singh N, Starnes BW. J Vasc Surg. 2016 Apr 27, in
press
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Unusual in most radiology practices:
◦ About 14% of aortic injuries by autopsy.
◦ High (>90%) mortality prior to arrival in hospital2.




95% caused by knives or guns1.
Commonly ascending aorta, arch, and branches.

1. Dosios TJ et al, J Trauma 2000 49(4); 696-703
2. Baldwin et al, Ann Vasc Surg 2008 22(5); 692-696
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Follow the direction of blood flow.
Consider when1:

◦ No exit wound, and
◦ Bullet fragments not visible on imaging.




Venous embolization to right heart and pulmonary
arteries (often asymptomatic.)
Arterial emboli2:

◦ If enter aorta distal to great vessels, likely to travel to the
lower extremity.
◦ Possibility of traveling along great vessels if enter ascending
aorta.

1. Chen JJ, Mirvis SE, Shanmuganathan K. MDCT diagnosis and endovascular
management of bullet embolization to the heart. Emerg Radiol. 2007;14(2):12730.
2. Klein CP. Gunshot wounds of the aorta with peripheral arterial bullet embolism.
Am J Roentgenol. 1973;119(3):547-50.

AORTA

LEFT ATRIUM
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Steering wheel injury to lower abdomen & lap-belt restraints.
Etiology:
◦ Stretching of the aortic wall from aortic distraction.
◦ Direct compression may play a role.





Asymptomatic, or may present with ischemia.
Most commonly injured levels are infrarenal.
Associated with bowel, pancreas and spine injuries.
◦ Usually distraction injuries of the T-L spine.

1. Shalhub S, Starnes BW, Tran NT, Hatsukami TS, Lundgren RS, Davis CW, Quade S,
Gunn M, Blunt abdominal aortic injury. J Vasc Surg. 2012;55(5):1277-85.
2. Inaba K, Kirkpatrick AW, Finkelstein J, et al. Blunt abdominal aortic trauma in
association with thoracolumbar spine fractures. Injury. 2001;32(3):201-7.
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Minor injuries:
◦ Some conservative.



Endovascular repair:
◦ Good short-term outcome.
◦ Avoids risk of graft infection
when associated bowel
injury.







Knife wounds do better than
gunshot injuries.
Contained retroperitoneal
hematoma: positive prognostic
sign.
Infrarenal injuries do better.
DPL and FAST may be negative.
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Don’t over-investigate children < 10 years.
Minimal aortic injury is increasing recognized, and has a
good outcome with conservative management.
Periaortic hematoma in the absence of direct signs of
injury almost never requires further investigation if
good quality MDCT.
Beware of peri-aortic hematoma and unexplained solid
organ infarcts on trauma abdominal CT.
Review MPR’s separately, especially for branch vessel
injuries otherwise you will miss injuries.
In bullet injuries, always consider embolization.
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