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Background. The purpose of the study was the presentation of findings and diagnostic imaging in patients with trau-
matic pseudoaneurysms of the thoracic aorta, as a rare consequence of road traffic accidents.
Patients and methods. In 22 years we have found 8 traumatic pseudoaneurysms of the thoracic aorta, out of 
which 7 (87.5%) in male and 1 (12.5%) in female patients. At the time of accidents the youngest patient was 21 and 
the oldest was 55 (mean age 33.8 years), and at the moment of diagnosing a pseudoaneurysm they were 26 and 55 
years old, respectively (mean age 38.7 years). In all patients chest radiography was performed as well as CT scan, in 
6 (75%) patients intra-venous digital subtraction angiography was performed (i.v. DSA) and in 1 (12.5%) MRI. CT was 
performed with the application of 120 ml, and i.v. DSA with 60 ml of contrast medium, respectively. 
Results. In 8 (100%) patients, who suffered a road traffic accident, and whose chest radiograph showed the enlarge-
ment of the aortic knob and widening of the mediastinum, CT, i.v. DSA and MRI revealed a traumatic pseudoaneu-
rysm of the thoracic aorta. Periods of time between the accidents and the initial diagnosis of the pseudoaneurysm 
varied from 7 days to 18 years (median 2.0 years). The diameter of the pseudoaneurysm was from 4.5 to 9.2 cm (me-
dian 5.5 cm). In 7 (87.5%) isthmus was involved, and in 1 (12.5%) descending thoracic aorta, respectively. The chest 
radiograph revealed marginal calcifications in 4 (50%), and on the CT in 5 (62.5%) patients. Intraluminal thrombosis 
was found by CT in 2(25%) traumatized patients.
Conclusions. Traumatic pseudoaneurysm should be taken into consideration in blunt chest trauma, where a chest 
radiograph shows suspicious regions. A multislice CT is a diagnostic method of choice.
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Introduction

Back in 1557, Vesalius described a post mortem 
finding of an aortic rupture, which he suspected 
had been caused by a trauma. During the First 
World War, the aortic rupture was frequently no-
ticed in victims of plane crashes. Immediately after 
the Second World War, in 1947, Strassman pub-
lished 72 cases of aortic traumas with frequency 
of 1%.1 The development of traffic and motor vehi-
cles generated more interest in traumatic changes, 
which became more and more frequent. In Ireland, 
the annual mortality caused by damage to thoracic 
blood vessels during motor vehicle accidents was 
approximately 3% for the period 1995 – 1998. In 
1966, Greendyke reported about a number of vic-

tims of accidental deaths whose bodies had been 
examined in an autopsy, where 10% of whom had 
suffered from aortic rupture, mostly in motor traffic 
accidents. He stated that in one out of six fatal acci-
dents, the victim suffered from the aortic rupture.2,3 

Injuries to the aorta may be caused by a direct 
penetration of the aorta by a knife, bullet or a for-
eign body, or they can be a result of a blunt trauma.4 
They can appear as incomplete aortic rupture, and as 
traumatic aortic dissection.5 Survivors may develop 
chronic traumatic aneurysm or pseudoaneurysm.6

Chronic post-traumatic thoracic aneurysm of 
aorta is a secondary dilatation in the rupture of the 
isthmus of aorta, which may be unnoticed in the 
moment of trauma.7 Most cases of aneurysm are lo-
cated in the inner side of the aortic arch with a ven-
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accident to the diagnosis of the pseudoaneurysm 
was 7 days in the last patient, and in the others it 
was between 2 months and 18 years (median 2.0 
years). The diameter of the pseudoaneurysm was 
4.5 to 9.2 cm (median 5.5 cm). In 7 (87.5%) injured 
patients the isthmus was involved, and in 1 (12.5%) 
case it was the descending thoracic aorta. In all 8 

FIGURE 1A, B. Chest x – ray of aortic knob enlargement.
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tral extension.8 In contrast to atherosclerotic aneu-
rysm, post-traumatic aneurysm occurs in younger 
people, where 90% patients are younger than 45. In 
almost 50% of cases, they were detected acciden-
tally during a systematic radiographic examina-
tion. A detailed medical history can assist in asso-
ciating this aneurysmatic formation with a trauma 
which had previously occurred many years ago.7 

The traumatic aortic rupture may be difficult to be 
diagnosed, and if missed, it almost always leads to 
a fatal result. Thoracic radiography is considered 
to be a very useful screening method.

Patients and methods

During the period of 22 years we have found 8 post-
traumatic pseudoaneurysms of thoracic aorta, in 7 
(87.5%) male and 1 (12.5%) female patient. At the 
moment of their accident the youngest patient was 
21 and the oldest was 55 (mean age 33.8), and at 
the moment of diagnosing a pseudoaneurysm they 
were 27 and 55 years old (mean age 38.7). Over the 
period of 22 years different diagnostic methods 
were used, depending on technological achieve-
ments and diagnostic tools that we have had on dis-
posal at different times. All 8 (100%) patients had a 
chest radiograph and CT scan performed (7 exami-
nations were performed on sequential Somatom 
DR, and 1 on the four-row Volume Zoom Siemens), 
6 (75%) patients had i.v. DSA and 1 (12.5%) patient 
had a MRI scan. CT examinations were performed 
with the i.v. application of 120 ml, and i.v. DSA with 
60 ml of contrast medium. MRI scan examination 
was performed on Magnet 1T Siemens unit, with 
the “time of flight” (TOF) sequence. Considering 
that 7 examinations were performed on sequential 
CT unit, and only one on the multislice machine, 
the “road maps“ review was acquired with i.v. DSA 
in 6 cases and once with MRI, before making a deci-
sion concerning the surgical treatment.

Results

In 8 (100%) patients who suffered road traffic ac-
cidents, who had signs of mediastinal widening 
and enlargement of the aortic knob (Figure 1A, B), 
some had lamellar calcifications as well, the trau-
matic pseudoaneurysm was proved by CT (Figure 
2A, B), i.v. DSA and MRI (Figure 3). In 7 (87.5%) 
patients it was a chronic posttraumatic pseudoan-
eurysm, and in only one case it was an acute post-
traumatic pseudoaneurysm. The period from the 
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(100%) patients the chest radiograph has shown 
the enlargement of the aortic knob and widening 
of the mediastinum. The chest radiographs have 
shown marginal calcifications in 4 (50%), and CT 
in 5 (62.5%) patients. Intraluminal thrombosis was 
discovered by CT examinations in 2 (25%) trauma-
tized patients. All three methods have shown the 

A

B
FIGURE 2A, B. CT of posttraumatic pseudoaneurysm of the aortic isthmus.

presence of the posttraumatic pseudoaneurysm of 
the thoracic aorta. The chest radiograph was the 
initial method indicating pathology (Figure 1A, 
B). The largest diameter of the posttraumatic pseu-
doaneurysm was 9.2 cm, and it was detected in the 
pregnant patient 8 years after the accident, while 
the aneurysm detected 18 years after the accident 
in a male patient had a diameter of 7 cm. The char-
acteristics and localization of the posttraumatic 
pseudoaneurysms are presented in Table 1.

CT scanning had a 100% specificity and sensitiv-
ity, and also provided the additional information 
on the wall calcification and thrombotic masses, as 
well as some other findings in the thorax.

Six (75%) patients were treated with the surgical 
placement of a Dacron graft, and the last case di-
agnosed with multislice CT 7 days after the injury, 
was treated with the placement of a stent graft. One 
patient did not agree to undergo a surgical opera-
tion, and has been occasionally checked up for a 
longer period.

Discussion

The traumatic rupture of the thoracic aorta is a rare 
condition in critically injured victims of a blunt 
trauma. The cause for the trauma are falls from 
heights >3 m, and motor vehicle crashes, so that 
some authors believe that all victims of significant 
decelerating traumas should be referred to an angi-
ographic examination of the aorta.

A blunt trauma can damage the thoracic aorta 
with several mechanisms, by the fracture dislocat-
ing thoracic vertebrae, or by the penetration of the 
first rib and clavicula. A very high pressure may 
occur in the aorta due to various forces occurring 
in the thorax caused by acceleration, either in hori-
zontal or vertical plane in the moment of impact 
(the effect of a water hammer) and the rupture is 
caused by an explosive burst. 

During a motor traffic accident, the descending 
aorta remains fixed to the back thoracic wall by 
means of interosseous arteries, whilst the heart and 
ascending aorta contort toward the front and the 
split occurs within the isthmus, which is the most 
common rupture site.1

According to the referential data, about 90% of 
injuries include the region of the aortic isthmus, 
immediately distal from ligamentum arteriosum, 
and the left subclavical artery with ripping of ves-
sels of the arch. Splits of ascending aorta, of distal 
descending aorta, or of abdominal aorta are much 
less common.7,9 In this analysis we had 7 (87.5%) 
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isthmic lesions and one lesion of the descending 
thoracic aorta.

According to the literature, most victims die im-
mediately (85%), whilst those who manage to get to 
hospital, if they are properly diagnosed, may have 
a surgical or another reparation procedure done. 
The aortic injury may be limited to a partial cir-
cumferential split in the intima and/or media of the 
aortic wall.5 About 15-20% of them survive an acute 
episode long enough to manage to get to hospital, 
with a periaortic haematoma and false aneurysm 
since adventitia has not been ruptured yet.3,4,10

The traumatic rupture of the thoracic aorta may 
occur at any time, sometimes during the exami-
nation procedure, whilst some patients appear to 
be in a more stable condition. Many patients can 
be referred to treatments of other life threatening 
conditions before the reparation of the traumatic 
rupture of the thoracic aorta, although a postponed 
therapy is not routinely recommended.11

According to some data, about 2% to 5% of pa-
tients are discharged from hospital without being 
diagnosed with the traumatic pseudoaneurysm of 
the thoracic aorta, so that a chronic post-traumatic 
aneurysm develops later on.4,7,8 In most cases, they 
suffer a secondary rupture, which results in death 
later on. However, there are rare reports in medical 
literature about a prolonged period of surviving.3

It has been suggested in medical literature that 
the enlargement and the risk of the rupture pro-
gressively increase the longer the aneurysm is 
present.8 In this analysis, posttraumatic pseudoan-
eurysm of the aorta was found in 8 patients, out of 
which in 7 (87.5%) cases at the isthmus, which is in 
accordance with the literature. 

The median time period from the accident un-
til the detection of pseudoaneurysm was 2,0 years, 
while in one patient it was as long as 18 years. This 

demonstrates the potentially long survival period 
in some patients. 

The primary damage of the aortic wall prob-
ably influences the development and the size of the 
aneurysm. With time, lamellar calcifications will 
develop around the pseudoaneurysm, which were 
found in 62.5% of cases, mainly in patients with the 
pseudoaneurysms over 2 years old. Calcifications 
can be seen in a chest radiograph, and especially on 
multislice CT. It is possible that they have a certain 
role in the length of the survival in such patients. 

Intramural thrombosis in these patients was 
rare, in only 2 (25%) patients. All described post-
traumatic pseudoaneurysms were chronic, except 
in one patient where it was detected 7 days after 
the accident.

The traumatic rupture of the thoracic aorta is a 
highly lethal condition and is often combined with 
multiple injuries, all of which may require an im-
mediate evaluation and treatment.11 

Clinicians keep perplexed how such a cata-
strophic lesion presents with so few real symptoms 
and signs. It is crucial that the emergency health 
practitioner recognizes it in making an initial diag-
nosis. Quite often those subtle changes remain un-
noticed in the initial stage and remain undetected 
until the complete rupture and death occur.3

Symptoms of the traumatic rupture of the tho-
racic aorta include: chest pain, dyspnoea, back-
ache, harsh voice, dysphasia and cough, as well as 
contusion of the front wall of the chest, with the 
impression of the wheel on the front part of the 
chest, and the acute coarctation syndrome.3,9 The 
unstable condition of a bleeding patient should 
also raise suspicion.

Thoracic radiography is an initial analysis most 
frequently used for verifying the traumatic rupture 
of the thoracic aorta. It is indicative in almost half 

TABLE 1. Characteristics and localization of the posttraumatic pseudoaneurysms

No. Sex Period from trauma 
to diagnosis

Diameter of  
the aneurysm Calcifications Thrombotic 

masses
Involved segment of 
the aorta Treatment

1 M 7 days 4.8 cm - - Isthmus Stent

2 M 2 years 5.2 cm + - Isthmus Dacron graft

3 M 60 days 4.5 cm - - Isthmus Dacron graft

4 M 18 years 7.0 cm + + Isthmus Dacron graft

5 M 2 years 5.5 cm + + Descending aorta Dacron graft

6 M 9 years 6.0 cm + - Isthmus Refused treatment

7 M 180 days 5.5 cm - - Isthmus Dacron graft

8 F 8 years 9.2 cm + - Isthmus Dacron graft
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of all cases. The interpretation of thoracic radiogra-
phy in the patient in lying position is difficult. The 
extension and changes in the shape of the mediasti-
num on radiography are the most important signs 
of the aortic rupture and traumatic pseudoaneu-
rysm of the aorta (Figure 1A, B). The most frequent-
ly radiographic signs reported are: abnormal shape 
of the aorta, shading of aortic-pulmonary window, 
left major bronchus shift downwards, deviation of 
trachea to the right from the medial line, shift of the 
nasogastric tubus, apical cap and border calcifica-
tions on the outer part of the mass, etc. Haematomas 
most commonly come from small arteries and veins 
in the mediastinum. Some 7.3% of patients have a 
normal mediastinum presented on the initial ra-
diography, unless the traumatic pseudoaneurysm 
has been followed by a mediastinal haemorrhage, 
or haematoma, or the pseudoaneurysm has been 
very small, or it has been located in such manner as 
to keep the mediastinal shape unchanged.3,8 

In this study, the chest radiography in 8 patients 
(100%) with post-traumatic pseudoaneurysm of 
the thoracic aorta, showed an enlargement in the 
mediastinum, as well as an enlargement of the aor-
tal knob. In 4 patients (50%), lamellar border cal-
cifications were also noticed. History of the road 
traffic accident directed the diagnostic method. 

Until recently, aortography was the most accept-
ed standard amongst methods of screenings for the 
signs of the traumatic rupture of the thoracic aorta. 
The problem with aortography is that it is an inva-
sive method which uses iodine as a contrast medi-
um, and it also gives an inadequate picture of intra-
luminal thrombosis. Although aortography was the 
most accepted standard, it was not free from false-
positive and false-negative results. The problem is 
also the transportation of a potentially unstable pa-
tient to the area for the vascular examination.

In this analysis, the posttraumatic pseudoan-
eurysm was in 7 (87.5%) cases confirmed with se-
quential CT scan and in 6 (75%) cases it was sup-
plemented with i.v. DSA.  In 1 (12.5%) case the 
posttraumatic pseudoaneurysm was confirmed 
with MRI, and the last one with the multislice CT 
(Figure 2A, B).

In 1976, transoesophageal echocardiography ap-
peared, as a method to complement and possibly 
substitute aortography of the arch in the evalua-
tion of unstable multiple traumatized patients with 
a potential rupture of the aorta. The examination 
is less invasive, it does not require a contrast me-
dium, it can be performed with the patient lying in 
bed, and lasts for 15 minutes. However, it depends 
highly on the professional who performs it, it is not 
always available, and there is also a problem due to 
securing airways and cervical spine. 

With the emergence of a spiral CT (SCT), it has 
confirmed to be efficient for screening of critically 
injured patients with the traumatic rupture of the 
thoracic aorta. In 1998, Wicky et al. reported that 
with the blunt trauma to the chest and injury to 
the aorta, CT has 100% of sensitivity, and 99.8% of 
specificity, with 89% positive and 100% negative 
predictive values, and the total diagnostic accuracy 
of 99.7%.12 CT examination results typically consist 
of a sack-shape bulge which has been demarked 
from the aortal lumen with a collar. According to 
this author, an operation based on CT is safe and 
expeditious. A positive SCT leads to thoracotomy, 
whereas a negative one excludes it. According to 
this author, an angiogram is unnecessary and it 
only delays a definite therapy, whilst a positive CT 
is the only diagnostic method which needs to be 
done prior to referring a patient to the theatre.10

FIGURE 3. TOF MRI of posttraumatic pseudoaneurysm of the 
aortic isthmus.
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Contrary to the conventional angiography, a 
multilayered CT angiography not only shows 
blood vessels, but it also allows an evaluation of 
nearby structures, or determining of optimal stent-
graft values.13 The endovascular stent graft, is a 
very useful method in managing the aneurism as a 
minimally invasive procedure.14 

A more liberal use of CT in evaluation of patients 
with a blunt trauma has resulted in making more 
diagnoses of aortal splits, which could certainly be 
treated without surgery.13 The diagnosis of post-
traumatic pseudoaneurysm in this study has been 
confirmed by using CT in 8 (100% cases), i.v. DSA 
in 6 cases (75%), and MRI in 1 case (12.5%). CT has 
confirmed to be an excellent method in depicting 
the aneurismal sack, calcifications and thrombus 
within the pseudoaneurysm (Figure 2A, B).

A cardiovascular MRI is a non-invasive exami-
nation, without irradiation, for the evaluation of 
the real and false aneurysm of aorta. 3D gadolin-
ium-enriched magnet resonance angiography col-
lects information and thus enables a detailed ex-
amination of aneurysm and its relationship with 
other structures.6 The weakness of this procedure 
is in its slowness, also its frequent inability to con-
nect to monitoring devices needed in urgent situa-
tions, and a poor visibility of calcified deposits and 
changes in pulmonary parenchyma (Figure 3).

Until recently the treatment of patients with 
the traumatic injury of the thoracic aorta has been 
surgical with an operative death rate between 3.5-
4.6%, or the risk of a post-operative paraplegia.8,9,15 
However, the latest studies emphasise that pa-
tients treated with the endovascular stent graft stay 
shorter in hospital compared to those who have 
been referred to the open surgery.15

In this study, 6 patients were treated with the 
open surgery and the placement of a Dacron graft, 
1 patient was treated with the placement of an en-
dovascular stent graft, while one patient has re-
jected an open surgery and has been periodically 
checked up.

Conclusions

It is significant to point out the hidden nature of the 
traumatic rupture of the thoracic aorta, which may 
be undiagnosed and many years later accidentally 
revealed as a chronic posttraumatic pseudo aneu-
rysm of the thoracic aorta, unless it ruptures in the 
meantime and threatens the patient’s life. 

Pseudoaneurysm should be considered in pa-
tients with a blunt chest trauma, and with suspi-

cious chest radiographic findings. Multislice SCT 
angiography is a fast, safe and non-invasive imag-
ing technique which can prevent the occurrence 
of late pseudoaneurysm formation of the thoracic 
aorta, with an excellent depiction of the aneurys-
matic sack, marginal calcifications and thrombotic 
masses within the pseudoaneurysm, as well as of 
associated thoracic lesions. All departments that 
receive trauma patients should have a multislice 
CT. In most trauma centres CT screening is an inte-
gral part of the diagnosis and care of patients with 
serious blunt injuries.
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