
The classic surgical treatment with thoracoto-
my involves a high morbidity/mortality risk, es-
pecially in critical clinical conditions, and when
complications or important comorbidities are
present10-21.

The possibility of delaying the surgical treat-
ment has primary importance in improving prog-
nosis.

Since the experimental models of Dotter9 in
1969, the ongoing improvement in endovascular
technique is changing the clinical management of
these patients, with excellent short- and mid-term
survival results.

The aim of our study is the mid-term evalua-
tion of the traumatic isthmic aortic rupture en-
dovascular treatment.

Materials and Methods

Patients
Since February 2003 to February 2005, 9 pa-

tients with traumatic isthmic aortic rupture have
been operated on at the Service de Chirurgie Car-
diovasculaire et Thoracique de l’Hôpital La Pitié-
Salpétrière in Paris, with endoprosthesis implan-
tation.

All the patients were male, mean age 42.48 ±
17.66 years.

Operations included 5 acute cases (within 14
days since the accident) and 4 chronic cases (1.5
months to 10 years after the accident). The mean
time of treatment was 29.98 ± 27.91 days. 

The 5 acute emergency cases were estimated as
high risk patients or were not feasible for the tra-
ditional thoracotomic surgery (patients with poly-
trauma and/or major complications like cerebral
and abdominal injury and hemorrhagic shock). 

271

Abstract. – The isthmic aortic rupture
represents the main cause of death  in car
crash accidents, because of closed chest trau-
ma.  Early medical and surgical care and en-
dovascular prosthesis treatment with semi-in-
vasive method can improve short and mid term
survival.  Nine patients with traumatic isthmic
aortic rupture underwent  endoprosthesis  aor-
tic implantation. All the patients were male,
mean age 42.48 ± 17.66 years Operations in-
cluded 5 acute cases and 4 chronic cases
(chance diagnosis) In all cases the diagnosis
was performed by tomodensitometric exam.
Cloth prostheses were used (self-expansible
Goretex- or Dacron-stent). Three years after
the endoprosthesis implantation, we obtained
the complete thrombosis of the false aortic lu-
men in all patients, both acute and chronic, as
well as the levelling of the false aneurysms
without complications of any kind.
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Introduction

The aortic rupture is a dramatic complication
due to closed chest injuries. Traumatic aortic
ruptures (TAR) are a consequence of car crashes,
especially concerning travellers (95%) but some-
times pedestrians (5%)4.

The classic rupture site is the aortic isthmus,
caused by brutal deceleration (90%)1-3 which
causes abnormal movements of the heart on the
aorta. 

Because of its high mortality, the traumatic aor-
tic rupture is considered a surgical emergency3,5-8.
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All these patients showed a severe hemody-
namic instability.

This group included: (a) a patient with tracheal
intubation affected by bilateral hemopneumothorax,
drained subsequently; (b) a patient with head trau-
ma, frontal subdural hematoma, left lung contusion,
D6 to D10 left ribs fracture, fracture of the lumbar
spine and pelvis with associated hemorrhagic
shock; (c) a patient with extradural hematoma,
spleen injury, pancreatic and hepatic contusion, fa-
cial trauma and several peripheral bone fractures;
(d) two patients with tracheal intubation affected by
several bone fractures, bilateral hemothorax, chron-
ic obstructive pulmonary disease (COPD) with se-
vere respiratory failure, arterial hypertension and
previous acute myocardial infarction (AMI). 

The 4 chronic patients, admitted because of
persistent chest pain resistant to medical therapy,
had a diagnosis of traumatic isthmic aortic rup-
ture. This group included: (a) a patient with trau-
matic isthmic aortic rupture (undiagnosed after
head-on car crash) admitted after 2 months be-
cause of chest pain caused by subsequent left
subclavian artery dissection; (b) a patient with
chest pain and dysphagia caused by calcific false
aneurysm leading to esophageal compression; (c)
two patients admitted because of chest pain after
a hypertensive crisis and affected by a post-sub-
clavian calcified false aneurysm.

In all cases the diagnosis was performed by to-
modensitometric exam, obtaining high quality
images using millimetric thin slices (helpful to
choose the lenght of the endoprosthesis to be
used) comparing them with digital arteriography.
The tomodensitometric exam eased the localiza-
tion of the Adamkiewicz artery, frequently not so
easy to be found. 

Technique/Material
Cloth prostheses were used (self-expansible

Goretex- or Dacron-stent). The available diame-
ters were on a 2 mm- 2 mm scale, between 18
mm and 46 mm; the stent was closed within an
18-24 French introducer. 

In 8 patients, the endoprosthesis was implant-
ed in the surgery room whereas in 1 patient, be-
cause of very critical clinical conditions, it was
implanted in the vascular radiology room.

The patient was placed on dorsal decubitus,
heparin was infused at 0.5 mg/kg; the operating
field included both Scarpa’s triangles, the lum-
bosacral region and the thorax. A pig-tail
catheter was introduced, for the contrast medium
injection, into the left brachial artery. 

In relation to the clinical conditions, the access
was the right common femoral artery in 3 pa-
tients, the left common femoral artery in 4 pa-
tients, the external iliac artery in 1 patient.

A soft metallic guide was introduced into the
arterial access up to the aorta; subsequently, a
pig-tail catheter was introduced and the first soft
guide was changed with a stiff one.

Arteriotomy was carried out to introduce the
endoprostheses. 

The endoprostheses were implanted, on an-
giographic monitoring, and were opened at
the level of the aortic injury in order to ex-
c lude the  wal l  les ion and/or  the  fa lse
aneurysm from the blood flow. Subsequently
they were extended, to the right width, using
an expansible balloon. 

In all patients only one prosthesis was used;
24 mm diameter prosthesis in 4 patients, 26 mm
diameter in 2 patients; and 30 mm, 34 mm and
37 mm diameter in the other 3 patients. In 8 pa-
tients a Talent-prosthesis was used whereas a
TAG-prosthesis was used in 1 case.

At the end of the implantation, a new control
angiographic exam was carried out. 

Results

The average Intensive Care Unit stay time
was 53.85 ± 6.89 hours. The preoperative blood
creatinine and urea values were 75.56 ± 8.47
and 5,93 ± 0,66 respectively, and 72.67 ± 12.53
and 5,67 ± 1,34 respectively on the first postop-
erative day. The hospitalization days were 9.33
± 9.44.

The operative and perioperative mortality was
0. Rupture of the external iliac artery, used as ac-
cess, occurred in one case, during the endopros-
thesis implantation, which lead to perform iliac-
femoral venous by-pass. A patient has been intu-
bated for 12 days because of hypoxia due to un-
complicated pulmonary infection. All patients
underwent tomodensitometric exam on admit-
tance and before dismissal.

Data are as follows in patients with false
aneurysm: mean inner diameter 51.75 ± 16.62
mm, aortic arch 25.76 ± 1.68 mm, left post-sub-
clavian tract 33.25 ± 8.75 mm, suprarenal ab-
dominal aorta 24.38 ± 0.97 mm.

After the operation the mean diameter of tho-
racic aorta, included the false aneurysm, was
31.56 ± 4.32 mm, with a 45% regression.
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The endoprosthesis implant resolved the dis-
continuity in all patients affected by an acute le-
sion, leaving, only in two patients, a mild regur-
gitation at prostethic mapping, disappeared 48
hours later.

The 2 years follow-up, performed by tomod-
ensitometric scanner, did not show any signifi-
cant change in endoaortic diameters, with com-
plete thrombosis of the false lumen and regres-
sion of the false aneurysm diameter (Table I).

Discussion

Three different pratices well show the evolu-
tion of therapeutic management of TAR: (1) by
this time the dogma of urgent surgery is over; (2)
the actual accepted strategy of medical treatment
deferring surgery; (3) new horizons of treatment
with cloth endoprostheses. 

For many years TAR has been considered only
a surgical urgency3,5-8.

Recently, due to follow-up and autoptic stud-
ies2,22, a very high mortality rate was shown in
the urgently operated patients, whereas survival
of patients undergoing delayed operation was
considerably higher on a short-mid term22,25.

Authors suggest a complete medical manage-
ment23-24, or the above only in the first period25-28,
in cases of mild rupture risk, delaying the surgi-
cal operation if it is obliged by the presence of
associated lesions (neurosurgical, abdominal).
On the other hand, surgical emergency treatment
is warranted in the case of severe lesions or high
risk of complete aortic rupture, within 72 hours
following the admittance25,26, and for non-respon-
ders to medical treatment.

In practice, it seems justified to operate the pa-
tient when there are no other lesions that can
compromise the patient’s prognosis, and there
are no conditions that can worsen themselves
owing to extracorporeal circulation. In all the

other circumstances the operation should be de-
ferred to treat the associated lesions, with strict
control of arterial pressure27-28. 

Vital functions are stabilized and the other le-
sions threatening the prognosis (neurosurgical
and abdominal) are treated. 

Conclusions

Traumatic aortic rupture remains an extremely
severe lesion. Three years after the endoprosthe-
sis implantation, we obtained the complete
thrombosis of false aortic lumen of the patients
considered as acute, and the levelling of the false
aneurysm in the patients affected by this condi-
tion. No endoprosthesis-related complications
were shown. 

Thus, considering the excellent mid-term re-
sults, we can state the endovascular treatment of
isthmic aortic lesions can be considered the ideal
solution for all patients in whom the traditional
thoracotomic surgery is contraindicated or esti-
mated at high risk for morbidity/mortality. More-
over, it can be considered as a valid alternative
choice to the traditional surgery for all patiens af-
fected by this disease.

In relation to data about aortic lesions compli-
cated by pleural increasing effusion, the emer-
gency treatment by endoprosthesis implantation
can be a valid alternative choice.
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Table I.
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