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BLUNT TRAUMATIC THORACIC AORTA INJURY 

gnosis and treatment are essential on 
admission in survivors. 1-4

• Majority are fatal at the scene of the accident. Prompt dia
  

ic isthmus. Most of the rest occur in proximal ascending aorta. 
1-4

• >90% of injuries occur at the aort
  

pt diagnosis depends on the level of clinical suspicion and imaging. 1-4• Prom   

t causing shearing 
or bending forces to thoracic aorta. 1-4

• Usual mechanism of injuries: sudden deceleration or crush injuries to the ches
 However recent studies have shown that in a 

hemodynamically patient with a normal chest X-ray, mechanism of injury does not co-relate 19 
but speed of collision (> 60 mph) co-relates significantly with traumatic aortic injury.18  

PLAIN RADIOGRAPHY 

r evaluation of blunt thoracic trauma. 1-5

 

• Initial screening study fo   

 findings including left 
paraspinous line displacement, obscured aortic knob, and mediastinal widening. had a negative 

• Ungar et al, in a recent study, showed that certain chest radiograph

predictive value of 99.6% in excluding thoracic aortic injury 18 However these need externa
prospective validation in different trauma population and settings.  

• Some other radiographic findings in traumatic aortic rupture include

l 

: 1,5  

ortic knob 

a mediastinal haematoma: mediastinal widening, 
iation of trachea to the right, deviation of 

inal haematoma rather to the aortic 
injury itself. 1

1. Features directly related to the aortic injury: irregularity or blurring of the a
contour, aortic knob enlargement.  

2. Features related to the presence of 
obscuration of aortic arch margin, dev
nasogastric tube to the right, depressed left main bronchus, loss of aorto-pulmonary 
window, widening of paraspinal stripes.  

3. Other features: left apical cap, left haemothorax.  

• Most of the findings in aortic rupture are related to mediast
  

f signs is more reliable than a single sign. 5• A combination o   

COMPUTED TOMOGRAPHY 

s high (>96%) sensitivity and specificity for detecting direct and 
indirect signs of thoracic aorta injuries. 7-10

 

• Contrast-enhanced spiral CT ha
  

contour abnormalities, pseudocoarctation of the aorta, and contrast material 
o Direct signs of aortic injury include: intimal flaps, pseudotumours, intraluminal thrombi, 

extravasation.  

o Indirect signs of aortic injury includes mediastinal haemorrhage.  
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• Brink et al (2010) have mentioned a few criteria for the selective use of CT
trauma patie

 chest in blunt chest 
nts, based on available literature. However these need external prospective 

validation in different trauma population and settings.19  

• They showed that the independent predictors of the presence of any chest injuries (positive 
predictors) are:19  

rs.  

al examination chest.  

oracic spine.  

al chest radiography.  

ominal ultrasonography.  

significantly contributed to the presence of chest injuries on 
study. The authors suggest that although their absence can be used as a guide 

lly stable patients having normal chest radiograph should be 
dependent on pre-test probability. How to assess the pre-test probability is not well defined 

o Age >54 yea

o Abnormal physic

o Abnormal physical examination of the th

o Altered sensorium.  

o Abnormal convention

o Abnormal thoracic spine radiograph.  

o Abnormal radiograph of pelvis and abd

o Base Excess <-3 mmol/l.  

o Haemoglobin <6 mmol/l.  

• The above independent predictors 
CT in their 
against the use of a CT chest, their presence necessitates careful clinical judgement to decide 
which patient really needs CT.  

• Further investigations for clinica

e.g. mechanism of injury does not co-relate 19 but speed of collision (> 60 mph) co-relates 
significantly with traumatic aortic injury.18  

• Clinically stable patients in whom suboptimal or equivocal chest radiographs fail to exclude 
mediastinal haematoma should have an erect posteroanterior radiograph. If the radiograph is 
abnormal, CT should be performed. If mediastinal blood or aortic contour abnormality is 
present, Aortography is indicated. 4,7,11  

• Allows triage of stable patients and prevents unnecessary Aortography. If direct signs of aortic 
injury are present, the patient should proceed to surgery, however Aortography may be 
performed for therapeutic reasons (e.g. stenting). 1,8,10,17  

• No further imaging is indicated in patients in whom there is no evidence of peri aortic 
mediastinal haematoma or direct signs of aortic injury. 1,10,20  

 haematoma confined to the 
retrosternal area is of doubtful significance, whereas a para-aortic haematoma or one around 

• The location of the mediastinal haematoma is significant, since a

the branches of the arch are significant and require further investigation. 12  

• Post-IV-contrast CT may show direct signs of aortic injury. 7,8  

• Advantages:  

o Fast, non-invasive, safe test.  

rtography.  

 other causes of mediastinal widening 
detected on initial chest radiographs eg artifacts of magnification, mediastinal fat, or 
anatomical variation.  

o Less expensive compared to Ao

o Ability to distinguish mediastinal blood from
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• Limitations:  

o Motion artifacts.  

o Artifacts caused by nasogastric and endotracheal tubes obscuring intimal defects of 
aorta.  

• 

• Historically the "gold standard" in diagnosing acute traumatic aortic injuries, but multidetector 
wn to have a similar sensitivity and specificity in recent studies. 1-4

Magnetic Resonance Angiography (MRA) has limited practicality and can be an alternative to 
Computed Tomography Angiography (CTA) when iodinated contrast is contraindicated. 

AORTOGRAPHY 

CT has been sho ,17, 21-23  

• Useful for establishing the diagnosis, defining the anatomy of the lesion, identifying additional 
sites of injury, and acute stenting of appropriate patients. 1-4  

• Indicated in: 1,3,4,10  

atic aortic injury.  

 patients with an evidence of significant mediastinal haematoma on CT.  

gmatic 
d the brachiocephalic arteries and their branches. 2

o All clinically unstable patients suspected of having traum

o Clinically stable

• Allows complete evaluation of the thoracic aorta from the aortic root to the diaphra
hiatus an ,16  

vantages:  

dinated contrast material.  

 

RANSOESOPHAGEAL ECHOCARDIOGRAPHY 

• Transoesophageal Echocardiogram(TOE) is also an accurate modality for demonstration of aortic 

• Disad

o Invasive procedure with a risk of complications.  

o Use of io

o Time consuming.  

T

injury. 2,14,15,24 It can provide accurate diagnosis of a
specificity of 99% and 98% respectively

ortic dissection with sensitivity and 
22 However further studies are required before TOE can 

be recommended as part of the imaging workup in patients with blunt chest trauma.  

• Advantages: can be performed at the patient bedside.  

• Limitations: 2,13  

o There may be blind areas of the aorta and branch vessels in some patients.  

ilability.  

 

o Limited ava

• Disadvantages: semi-invasive procedure requiring sedation.  
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Website 

For more information go to www.imagingpathways.health.wa.gov.au 
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Please remember that this leaflet is intended as general information only.  It is not definitive and The Department of Health, 

Western Australia can not accept any legal liability arising from its use.  The information is kept as up to date and accurate as 
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