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Imaging blunt traumatic aortic injury: a Canadian tertiary care 
trauma centre case series

Christopher B. LightfootA, John M. TallonB, Robert J. AbrahamC

Few individuals survive blunt traumatic aortic injury (TAI); however, the mortality rate is dramati-
cally lowered by timely diagnosis and treatment. We performed a retrospective review of patients 
that had undergone aortography or were entered in a trauma database with a diagnosis of TAI be-
tween December 1, 1996, and April 1, 2004.  The diagnostic utility of computed tomography (CT) was 
compared to the gold standards of aortography and operative findings. Forty charts were reviewed.  
Fifty-two percent had indirect CT signs and 39 percent had direct CT signs of TAI.  Six TAI’s were sur-
gically confirmed and repaired.  Computed tomography for TAI had a sensitivity of 100 percent and a 
specificity of 74 percent. Computed tomography imaging has obviated aortography in screening for 
TAI.  Aortography continues to have a valuable diagnostic role prior to surgical management.   
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Blunt traumatic aortic injuries (TAI) are seen 
in 0.5 to 2 percent of chest trauma patients.1,2 

The majority of these are the result of motor vehicle 
collisions.3

Blunt traumatic aortic injuries carry a very 
high mortality rate.  Approximately 85 percent of 
patients die prior to hospital arrival.4  Neverthe-
less, of those that make it to hospital, 70 percent 
survive.  Survival rate is dramatically affected by 
timely diagnosis and treatment.5,6 

Imaging to evaluate TAI includes chest radio-
graph, trans-thoracic or trans-esophageal  echo-
cardiography, computed tomography (CT), and 
thoracic aortography.5 All are suggested to be ap-
propriate in specific clinical situations.  The use of 
these imaging modalities as initial screening tools 
is still debated.5  Thoracic aortography remains 
the “gold standard” for diagnosis from an imaging 
perspective, with operative findings (and/or au-
topsy findings) serving as the final gold standard.7  
However, aortography is invasive, expensive, and 
time-consuming as a screening tool and advanc-
ing technology has pushed  CT to the forefront as 

a screening and diagnostic tool.8-11

The purpose of this review was to evaluate the 
accuracy of CT screening for TAI at a Canadian 
tertiary care trauma centre.  Our institution used 
a single-slice conventional CT and a single-slice 
helical CT during the study period.  We hypoth-
esized that the sensitivity and specificity of CT 
for TAI would equal the gold standard in imaging 
(aortography) with this level of CT technology. 

Materials and Methods
Following research ethics board approval (Capital 
Health Ethics Review Board), we performed a 
retrospective review of patients screened for TAI.  
All patients that had undergone aortography or 
were entered in the provincial Trauma Registry 
that sustained a TAI from blunt thoracic trauma 
and were treated at the sole adult tertiary care 
trauma centre (QEII) between December 1, 1996, 
and April 1, 2004, were included (age > 15 years).  
The Department of Radiology records were re-
viewed to identify all patients that had undergone 
aortography.  Query fields for the EHS database 
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included “Aortic Injury” and “Blunt Thoracic 
Trauma”.  Patients that did not arrive alive at the 
hospital were excluded.

Screening for TAI in patients that had sus-
tained blunt thoracic trauma was not standardised 
throughout the study period.  The level of inves-
tigation was based on mechanism of injury and 
the clinical judgement of the trauma team mem-
bers.  The use of chest radiograph and CT varied 
and aortography was typically used to clarify or 
confirm a diagnosis.

Computed tomography scanning for TAI was 
performed with a conventional single-slice CT 
scanner for one case in our dataset.  The institu-
tion was then upgraded to a single-slice helical 

model and subsequent CT’s for TAI were per-
formed on this unit.  Three scans were performed 
on CT scanners at external institutions (two in 
Charlottetown, Prince Edward Island and one in 
Truro, Nova Scotia).  The protocol for the QEII 
single-slice helical CT was a field of view from 3 
cm above the aortic arch to iliac bifurcation with 
a slice thickness of 5 mm and a pitch of 2.  A total 
of 150 ml of Isovue 300 contrast was injected at 
2 ml per second with a 45 second preparation 
delay.

Demographic information (age, sex, mecha-
nism of injury), imaging results, operative man-
agement, and outcomes were evaluated.  Data 
was collated using Microsoft Excel.

Figure 1. Flow chart of patient selection
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Results
The provincial Trauma Registry da-
tabase contained approximately 2500 
patients overall for the study period.  
Of these, 631 had sustained blunt tho-
racic trauma and six had a diagnosis of 
TAI and met our inclusion/exclusion 
criteria.12  A total of 189 aortograms 
were performed by the Department 
of Radiology during the study period.  Through 
reviewing procedure reports, we determined that 38 
were done for suspected TAI.  Four patients from 
the Trauma Registry were among the 38 patients 
that had an aortogram.(Figure 1)

Forty patient charts were reviewed.  Twenty-
nine were male, and 11 were female.   Mechanisms 
of injury included: 24 motor vehicle accidents, two 
all-terrain vehicle accidents, one motorcycle ac-
cident, one tractor roll-over, one pedestrian struck 
by a car, two falls from a significant height, three 
struck by falling trees, and two hit trees – one on 
a bicycle and one skiing.  Mean age was 37 years 
with a range of 17 to 80 years.  The average length 
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of stay prior to discharge or transfer to local com-
munity hospital was 44 days.  Six TAI’s were surgi-
cally confirmed and repaired.  Prior to surgery, two 
patients were diagnosed with CT alone, one was 
diagnosed with aortography alone, and three were 
congruently diagnosed with CT and aortogram.  All 
six injuries were a result of motor vehicle accidents.  
Of these six, one patient died prior to discharge or 
transfer to local community hospital.

We were not able to locate chest radiographs on 
five of the 40 patients, three of which were later di-
agnosed with TAI.  All radiographs were taken with 
a portable machine.  Diagnostic accuracy of chest ra-
diographs for TAI is presented.(Table 1)  An example 

of a radiograph with findings suggestive 
of TAI is included.(Figure 2)

Of all the reviewed CT studies 
(N=33), 52 percent had indirect CT 
signs (mediastinal hematoma) and 39 
percent had direct CT signs (aortic 
wall irregularity or extravasation of 
contrast) of TAI.  Seven diagnostic 
scans for TAI had subsequent nega-
tive aortograms. The sole examination 
on the conventional CT at the QEII 
showed indirect signs of TAI and had 
a subsequent normal aortogram.  The 
external CT from Truro showed indi-
rect signs of TAI and had a subsequent 
normal aortogram.  One external CT 
from Charlottetown showed direct 
signs of TAI and had a subsequent 

normal aortogram.  The second exter-
nal CT from Charlottetown showed 
direct signs of TAI and was operated 
on without aortographic confirmation.  

Table 1. Indices of diagnostic accuracy of chest X-ray and  
computed tomography for blunt traumatic aortic injury

Chest X-ray (%)     CT (%)  Aortography

  Sensitivity
  Specificity
  PPV
  NPV

67
52
13
93

100
74
46

100
Gold standard

Figure 2. Chest X-ray of a 52-year-old male patient who was involved 
in a motor vehicle collision.  Widening of the mediastinum and  
blurring of the aortic knuckle are seen.  This study highlights 
the challenge of interpreting trauma films with immobilisation  
equipment artefact.
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Diagnostic accuracy of CT for TAI 
is presented.(Table 1)  An example 
of a CT with direct findings sug-
gestive of TAI is included.(Figure 
3)  An example of an aortogram 
with findings suggestive of a TAI 
is included.(Figure 4)

One patient that had indirect 
signs of TAI on CT was found 
to have a pseudoaneurysm of the 
proximal innominate artery with 
no active extravasation of contrast 
during aortography.  She was man-
aged conservatively by the surgi-
cal team and therefore was not 
included in our TAI group.

Discussion
We have determined that conven-
tional and helical CT scanning 
throughout the study period has 
been 100 percent sensitive for TAI.  
However, our dataset had seven 
cases where imaging showed wall 
irregularity or extravasation of 
contrast with subsequent negative 
aortogram; thus confirming the role of aortography 
prior to surgical management.

Our findings are in keeping with others in the 
literature.  Radiography is an intrinsic part of the 
early evaluation of the trauma patient.  Radio-
graphic findings suggestive of TAI include: a wide 
mediastinum, loss of the aortopulmonary window, 
aortic knob contour abnormalities, shift of the 
trachea, apical capping, displaced left mainstem 
bronchus, wide paraspinal lines, and rib injury.5  
However, radiographic signs have been unreliable 
for screening of TAI’s.13  This finding is reinforced 
by our study as not all patients with TAI had radio-
graphic signs of acute injury.

Conventional CT has been shown adequate for 
screening with high sensitivity, but has been deter-
mined inadequate for definitive diagnosis of TAI. 
14-16  In contrast to previous studies15,16, we had no 
false negatives in our small dataset.

Helical CT has been touted as being sufficient 
for screening and for definitive diagnosis of TAI.17-

20  Many have demonstrated a greater than 99 per-
cent negative predictive value for TAI by helical 
CT, eliminating the need for many unnecessary aor-
tograms17-20.  However, equivocal cases on single 
detector helical CT still require aortography.17,21  
Our study supports this assertion and suggests that 
despite direct imaging findings of TAI on single-
slice CT, roughly 1 in 5 of these patients (21% in 
this series) will have negative aortograms and not 
require surgical intervention.

Several of the CT examinations that showed 
indirect evidence of TAI indicated motion artefact 
compromised the images.  With newer generation 
multi-slice detectors, the specificity of CT will al-
most certainly improve.  A recent study by Melton 
et al.9 has examined the evolution of diagnostic 
imaging of TAI with changing CT technology.  

Figure 3. Computed tomography image of a 20-year-old male patient who 
was involved in a motor vehicle collision.  An irregular descending aorta 
with filling defects and associated fluid around the aorta are seen.
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They have concluded that multidetector CT has 
the potential to entirely replace aortography for the 
screening, diagnosis and pre-operative evaluation 
of TAI.  Obviously, further prospective analysis 
would be required before this can be recommended 
as the definitive diagnostic tool.

Computed tomography screening did not affect 
patient management in this series as decisions for 
surgical intervention were almost exclusively based 
upon aortographic findings, with only two excep-
tions.  One of the patients in our study period died 
in hospital.  A dramatic reduction in hospital arrival 
to surgery time has been observed when surgical 
management was based on CT results alone.21  
Multiple-slice helical CT may reduce the demand 
for aortography and thus reduce time to surgical 
intervention and improve outcomes of TAI.

Limitations of this study include its retrospec-
tive nature.  As we reviewed existing imaging 
reports from numerous 
radiologists, subjectivity 
in the interpretation of 
imaging studies cannot be 
excluded.  Not all patients 
had identical screening for 
TAI.  It should be noted 
that there may have been 
a number of individuals 
during our study period 
that were screened for 
TAI by chest radiogram 
and/or CT alone and did 
not undergo aortography.  
Therefore, our results may 
not extrapolate to a more 
generalised population.  
We used aortography as 
our gold standard.  Some 
literature has shown very 
low rates of false-nega-
tive and false-positive 
aortograms for TAI.5,7,22,23  
False-negatives are typi-
cally related to incomplete 
series or inadequate injec-

tions.  False-positives are typically related to ductal 
diverticulum, atheromatous plaques, or contrast 
streaming artefact.  Lastly, the number of patients 
screened and treated for TAI at our institution was 
low.

In conclusion, CT imaging has superseded 
aortography in screening for TAI in this series of 
patients.  A portion of those screened with single-
slice helical CT require aortography for definitive 
diagnosis prior to surgical management.  In the fu-
ture, with more widespread availability of multiple-
slice helical CT, TAI outcomes may improve.
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