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Abstract

Traumatic descending thoracic aorta pseudo aneurysms have been treated traditionally with open surgery in
the past, which have had noticeable rates of mortality and morbidity. A safer method of treatment for this dis-
ease is made possible with recent progress in endovascular treatment techniques. In this article, we present three
cases of Traumatic descending thoracic aorta pseudo aneurysms that were treated with Thoracic endovascular

aortic repair (TEVAR) and discharged from our clinic without any complication.
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Introduction

Aortic injury is a rare but lethal lesion in
the patients who arrive at the emergency
room after falling down.

The conventional treatment of aortic inju-
ries with open techniques has been accom-
panied with high rates of morbidity and mor-
tality. In a meta-analysis which was pub-
lished in 1994 and studied articles of 20
years, mortality rate of open techniques was
reported to be 32% and 9.9% paraplegic af-
ter the surgery [2].

Endovascular treatment of traumatic tho-
racic aorta injuries has many advantages
over open surgery. Patients involved in

traumatic accidents frequently have multiple
organ system injuries like lung contusion, rib
fracture, abdominal organ injuries and head
trauma. Thoracotomy, clamp of aorta and
massive blood transfusion which are likely
to happen in open surgery can be very harm-
ful in these patients. For a long time, the
only treatment option of thoracic aorta inju-
ries has been open surgery. Recent advances
in the field of endovascular surgery and in-
terventional radiology have opened a new
chapter in the treatment of this lethal lesion.
The advantage of EVAR over open surgery
in the treatment of traumatic aortic injuries is
shown in several studies [3, 4]. Aortic repair
with endovascular graft is a non invasive and
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safe method which has lower rates of mor-
bidity and mortality [4].

The use of endovascular grafts in the
treatment of traumatic arterial lesions was
first described by Dotter in 1969 [5]. Dake,
in 1994 first reported the treatment of a
traumatic aortic aneurysm with an endovas-
cular graft [6]. Endovascular treatment me-
thods are advancing rapidly in recent years.
Here we present two cases of falling down in
which the patients were successfully submit-
ted to endovascular treatment for traumatic
pseudoaneurysm of the descending thoracic
aorta.

Case study

The first case

A 17 year old male worker was referred
to our institution about 30 minutes after fall-
ing down 20 meters from a building. On ar-
rival at the emergency department the pa-
tient was conscious with a Glasgow Coma
Scale score of 15. The patient’s vital signs
included a blood pressure of 110/70 mm Hg,
a heart rate of 88 beats/min and a respiratory
rate of 19. The examination of head and
neck revealed no abnormality. The patient’s
chest expansion was symmetric and his
lungs were clear to auscultation bilaterally
and with no emphysema. His abdomen was
nondistended. Tenderness, abrasion and
bruise were detected at the left side of the

upper lumbar vertebral column. Genitalia
were normal. No pelvic instability or long
bone fractures were appreciated at initial ex-
amination and the patient was spontaneously
moving all extremities.

After getting an IV line and sending a
blood sample for hemoglobin and cross
matching tests a FAST ultrasonography was
performed due to abdominal tenderness and
there was no fluid in peritoneum. A chest x-
ray was then obtained and there was no evi-
dence of pneumothorax or rib fracture but
the mediastinum was wide (Fig. 1). A Foley
catheter was placed and gross hematuria was
detected. The vital signs were stable after 3
hours of observing the patient. A CT scan of
thorax and abdomen was then performed and
showed a hematoma at the upper pole of the
right kidney without any extravasation of
contrast from urinary tract. Other hemato-
mas were also observed at the right psoas
and paravertebral muscles. The chest CT
scan with intravenous contrast revealed a
traumatic pseudoaneurysm of the descending
thoracic aorta just 15 millimeters from the
left subclavian artery origin. The length of
the pseudoaneurysm was 40 millimeters
(Figs. 1&2). Pleural effusion and bilateral
lower lobe pulmonary contusions were de-
tected as well. The patient was taken to the
intensive care unit.

Fig. 1. A. The mediastinum appears to be wide in the chest x—ray; B. Th pseudoaneurysm is marked with

red flash in the CT scan
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Fig. 2. The thoracic aorta CT angiography. The pseudoaneurysm is marked with red flash about 15 millime-

ters distal to the left subclavian artery origin.

An endovascular approach to repair the
pseudoaneurysm was chosen considering the
overall condition of the patient. The patient
was taken to the operating room for endo-
vascular stenting where a team of vascular
surgeons, radiologists and anesthesiologists
were present. The procedure was carried out
under general anesthesia. After gaining
access to organ open exploration of the left
femoral artery with a small angiographic in-
cision was performed and the pseudoaneu-
rysm was revealed at 15 millimeters distal to
the origin of the left subclavian artery. The
length of pseudoaneurysm was 45 millime-
ters. The graft was then placed via a femoral
sheath (Zenith TX2 graft). The CT angio-
graphy after the procedure demonstrated ex-
clusion of the pseudoaneurysm with no evi-
dence of an endoleak and the 80 millimeters
graft could be seen behind the left subcla-
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Fig. 3. CT angiography after repairing the pseudoa-
neurysm with graft.
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vian artery (Fig. 3).

Ten days after the injury another abdo-
minal CT scan was performed. This time the
prerenal hematoma revealed smaller but hy-
dronephrosis of right kidney and dilatation
of right urethra were present with a calcified
density at the distal portion of the right
urethra. The patient was taken to the operat-
ing room again to evaluate the urethra. A
one centimeter stone was detected at the dis-
tal of right urethra. The stone was taken out
and a double-J catheter was placed in the
urethra. A few days later the patient was dis-
charged from our institute.

The second case

A 24 year old male laborer was taken to
our emergency department about 20 minutes
after falling down 18 meters from a building.
On arrival the patient was agitated but con-
scious. He could obey commands but unable

1g. 4. CT scan of the abdomen. The lesion suspi-
cious to hematoma is marked.
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Fig. 5. The pseudoaneurysm is marked in 2D and 3D reconstruction of the thoracic aorta in CT
angiography.

to speak. His pulse rate was 78, blood pres-
sure 70/40 and respiratory rate 28. The
mandible deformity was obvious and bleed-
ing from oral cavity led to respiratory distur-
bance. The patient was intubated and his oral
cavity suctioned. Two IV lines were inserted
and blood samples for hemoglobin and cross
match tests were sent and IV fluid therapy
with Ringer serum was started. The chest
expansion was symmetric and the lungs
were clear to auscultation bilaterally. Both
hemithoraxes were tapped and no pneumo-
thorax or hemothorax was present. The ab-
domen was not distended and no abdominal
guarding was present but tenderness could
not be evaluated because the patient was agi-
tated. The pelvis was stable and no deformi-
ty observed in the extremities. Distal pulses
could not be detected because of the low
blood pressure. After receiving two liters of
Ringer serum the blood pressure reached

90/50. A diagnostic peritoneal lavage was
performed and had negative result. One unit
of blood was then transfused. The patient’s
vital signs became stable. A foley catheter
was placed but no gross hematuria was de-
tected.

After two hours vital signs remained sta-
ble. The patient was sent to radiology for a
chest X-ray. Fracture of third and fourth ribs
and pneumothorax were present at the right
hemithorax, hence a chest tube was inserted
immediately. The mediastinum was normal.
An abdominal CT scan was performed to
rule out retroperitoneal hematoma due to
decline in initial blood pressure. The liver,
spleen and retroperitonium were normal but
a density suspicious to hematoma was de-
tected at the descending thoracic aorta (Fig.
4).
A CT angiography of the thoracic aorta
revealed an outpouching vessel measured

Fig. 6. The angiogram of inserting the gaftinto the descending thoracic aorta.
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Fig. 7. The CT angiography of thoracic aorta revealed a pseudoaneurysm.

25x18 millimeters at the beginning of des-
cending thoracic aorta, with no periaortic
hematoma (Fig. 5). The patient was taken to
surgical intensive care unit.

After preparing the facilities the patient
was transferred to operating room and left
femoral artery was explored under general
anesthesia with a small incision. An angio-
graphy was performed and a pseudoaneu-
rysm was observed about 12 millimeters dis-
tal to the left subclavian artery origin with
the length of 35 millimeters. A 26x135 mil-
limeters Zenith TX2 endograft was placed at
the pseudoaneurysm site via the femoral
sheath (Fig. 6). The arteriotomy was then
closed with Prolene 6-0.

The patient was ex-tubated and discharged
from our hospital with good condition a few
days later and referred for maxillofacial sur-

gery.

The third case

A 42 year old male driver was taken to our
emergency department about 1 hour after a
car accident. On arrival the patient’s vital
signs were as follows: pulse rate 110, respi-
ratory rate 40, GCS 13 and blood pressure
90/60. The lungs expansion was normal but
the left ribs had tenderness. The abdominal
examination revealed generalized tenderness
without rebound and guarding. The pelvis
was stable and a deformity was detected in
the left femur that showed an unstable frac-
ture. The patient was resuscitated and a
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FAST sonography was performed which
showed no free fluid in the abdominal cavi-
ty. X-rays revealed fractures in three ribs in
the left hemithorax, Pubic symphysis, left
Iliac wing and left Femur. The Mediastinum
appeared to be wide. Respiratory distress
was occurred due to lung contusion after a
while, hence patient was intubated and
prophylactic chest tube inserted in the left
hemithorax because of rib fracture.

The CT angiography of thoracic aorta was
performed after detecting wide mediastinum
and a 40 millimeters pseudoaneurysm was
observed about 13 millimeters after the ori-
gin of left subclavian artery (Fig. 7).

The patient was transferred to intensive
care unit. Acute tubular necrosis and renal
failure occurred after a while which did not
respond to hydration and medical therapy
therefore patient underwent dialysis. Femur
and pelvic fractures were treated with trac-
tion initially. A second CT angiography was
done after two weeks which showed no
growth in the size of pseudoaneurysm. The
patient became febrile and sepsis due to
pneumonia was diagnosed. Antibiotics were
administrated and tracheostomy was per-
formed. Also external fixation for femur
fracture was done. After two months, sepsis
was treated and renal function returned to
normal and the patient weaned from me-
chanical ventilation.

Patient was then transferred to operating
room and his left femoral artery explored
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Fig. 8. The first picture shows the location of pseudoaneurysm and the second picture shows the stent graft
after placing it from the origin of subclavian artery.

under general anesthesia and cannulated.
The guide wire was passed and the pseudoa-
neurysm localized with angiography. After
that the right axillary artery was cannulated
and a pig tail catheter was inserted in the as-
cending thoracic aorta via axillary artery to
facilitate the angiography. The stent graft
catheter was inserted in the left femoral ar-
tery and guided to the descending thoracic
aorta and the endograft placed at the origin
of the left subclavian artery (Fig. 8). A con-
trol angiography demonstrated no leakage.
The patient was discharged from our insti-
tute after a while with good condition.

Discussion

The classic treatment of a thoracic aortic
pseudoaneurysm which is via open repair
and aortic clamping has many complica-
tions, although it has acceptable results. The
volume of hemorrhage is more than endo-
vascular treatment and spinal cord ischemia
can cause paraplegia in the open technique.
In one study the complications of endovas-
cular treatment of thoracic aorta aneurysms
were as follows: cerebrovascular accidents
5%, paraplegia 3.7%, and aneurysm recur-
rence 7.4% whereas in the open technique
paraplegia had occurred in 10% to 22% and
renal failure and respiratory distress in up to
40% of the patients [7]. In another study
mortality and paraplegia rate has been re-
ported to be 21% and 7% respectively in

open technique whereas no case of mortality
or paraplegia was seen in endovascular me-
thod [8]. The recent advances in endovascu-
lar methods have led to better treatment re-
sults and less complication.

Thoracotomy performed in the open sur-
gery could have its own complications like
atelectasia and pneumonia which are very
hazardous to traumatic patients who may
suffer from rib fracture and lung contusion.
These complications are avoidable with en-
dovascular technique.

The endovascular method for repair of in-
juries to the thoracic aorta eliminates the
need for prolonged general anesthesia and
intubation time and this can lead to less post
operative ICU stay and hospitalization [9,10]

Although in some studies there was no
significant difference between open and en-
dovascular techniques [11]. In a meta-
analysis published in 2009 the success rate
of endovascular methods in treating large ves-
sel injuries above the diaphragm has been re-
ported to be 96.7% whereas its complications
were 6.4% [12]. Recently, intravascular tech-
niques have been used in repairing concommi-
tant traumatic injury of two large intrathoracic
vessels (Subclavian and thoracic Aorta) [13].

Endovascular repair of aorta can be per-
formed without the need for anticoagulant
therapy [14] and this can be of benefit in some
patients in which anticoagulation is forbidden
due to brain or intra-abdominal organ injuries.
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The effectiveness of endovascular grafts
in the long term has not been adequately
evaluated yet and this should be concerned.
Recently, some cases of intravascular graft
collapse after several years of implantation
has been reported [15]. Another important
issue is the risk of graft infection and more
studies are required to assess this risk.

We presented three cases of traumatic tho-
racic aorta pseudoanuerysms where an en-
dovascular graft was used for treatment in a
post traumatic patient. This suggests that en-
dovascular method can be used as a safe and
effective method of treatment in the high
risk patients with multiple injuries.
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