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Patients with traumatic aortic rupture rarely reach the hospital alive. Even among those
who arrive at the hospital alive, traumatic aortic rupture after high-speed motor vehicle
accidents leads to a high in-hospital mortality rate and is associated with other major
injuries. Here, we report a rare case of descending midthoracic aortic rupture with blunt
diaphragmatic rupture. Successful management with emergency laparotomy after an
immediate endovascular procedure resulted in a favorable prognosis in this case.
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The incidence of traumatic aortic injury (TAI) secondary to blunt trauma due to
high-speed transportation accidents is rapidly increasing. TAI in accident survivors
undoubtedly represents a direct threat to life and requires a fast-track diagnostic and
therapeutic plan for a successful resuscitation.

CASE REPORT

A 19-year-old man with no prior medical history was struck by a motor vehicle while
riding his motorcycle, and was admitted to our trauma center with 119 emergency
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crews 10 minutes after the accident. His initial systolic
blood pressure and heart rate were 180 mmHg and 136
beats/minute, respectively, and he was mentally alert.
However, he shortly became hemodynamically unstable
and developed a drowsy mental status. He required me-
chanical ventilator support and was intubated. Moreover,

simultaneous initial investigations were conducted with

computed tomography (CT) and focused assessment with
sonography for trauma (FAST). Initial chest CT showed
aortic isthmus rupture with a large amount of hematoma
around the aorta and left hemothorax (Fig. 1), and de-
scending mid thoracic aortic rupture with stomach herni-
ation (Fig. 2).

The trauma team immediately decided to perform

Fig. 1. Initial chest X-ray and chest CT. Chest X-ray show stomach herniation and large amount of hemothorax (A). And chest CT show aorta isthmus
rupture (arrow) with large amount of hematoma around aorta and left hemothorax (B). CT: computed tomography.

Fig. 2. (A, B) Initial chest CT (other view). Chest CT show descending mid thoracic aorta rupture (arrows) with hematoma apart from isthmus and left
diaphragmatic rupture accompanied stomach herniation. CT: computed tomography.
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emergency thoracic endovascular aortic repair first, fol-
lowed by exploratory laparotomy. Before entering the
operating room, the patient’s vital sign was 80/40 mmHg
with a low dose of inotropes. In the operating room, we
tried to maintain his systolic blood pressure to about 70-
80 mmHg to prevent aortic rupture aggravation. Under
general anesthesia, the aortic rupture was excluded using
two S&G SEAL thoracic stent grafts (24x20x110 mm
and 24x24x110 mm; S&G Biotech, Seongnam, Korea).
There were no complications during the procedure, and
oversizing of the stent grafts relative to the aorta did not
exceed 10% to provide adequate radial force to keep the
deployed stent grafts in place. Post-deployment aortogra-
phy showed laminar blood flow through the devices and
the thoracic aorta with complete exclusion of the two in-
jured aortic segments. After routine closure, exploratory
laparotomy was performed.

Under the upper midline incision, all abdominal or-
gans were found intact, with no signs of intra-abdominal
bleeding. A large radial defect (nearly 10 cm) was detect-
ed, and the stomach and spleen were herniated. The rup-
tured diaphragmatic rims were sutured using 2-0 prolene;
a chest tube was inserted into the left thoracic cavity; and

the surgery was completed. The total operative time was
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185 minutes, and the total contrast agent amount was 120
mL.

The patient was moved to the trauma intensive care
unit (TICU). The postoperative vital signs were unstable
with high doses of vasopressor and inotropes; however,
neurological adverse events such as paraplegia were not
found. The patient’s postoperative laboratory findings
were glutamic-oxaloacetic acid transaminase/glutam-
ic-pyruvic acid transaminase 4,600/2,700 TU/L, blood urea
nitrogen/creatinine 38/2.7 mg/dL, and pH 7.2, and these
were compatible findings of overall organ ischemia. The
TICU team helped the patient with fast and successful
resuscitation, and his condition gradually improved after
hemodialysis and hydration. He was extubated on post-
operative day (POD) 5. His vital signs and condition were
good, despite the presence of persistent fever.

After POD 17, follow-up abdominal CT showed gall-
bladder and gastric fundus necrosis (Fig. 3). The gastric
fundus was partially resected, and cholecystectomy was
performed. His fever was controlled and his general con-
dition improved after a second exploratory laparotomy.

With stable vital signs, he underwent open reduction and
internal fixation for distal radial fractures on POD 30 and
was discharged on POD 45 without complications (Fig. 4).

Fig. 3. (A, B) Postoperative chest X-ray and chest CT. Chest X-ray show endovascular stent graft in descending aorta and well- repaired diaphragm (A).
In the performed chest CT due to the patient’s persistent fever on POD 17, communication of left diaphragm and stomach (arrow) was suspected and
air fluid collection in left pleural cavity was showed (B). The patient underwent exploratory laparotomy, GB necrosis and gastric fundus necrosis were
caused the patient’s fever. CT: computed tomography, POD: postoperative day, GB: gallbladder.

68 http://doi.org/10.20408/jti.2018.31.2.66



Shin-Ah Son, et al. Endovascular Salvage for Thoracic Aortic Rupture

Fig. 4. (A, B) Following chest X-ray and chest CT before hospital discharge. Endovascular stent graft in descending aorta was well functioned and no
evidence of endoleak. The patient discharged on POD 45 without complications. CT: computed tomography, POD: postoperative day.

DISCUSSION

TAI occurs in 2% of patients with blunt thoracic trauma
and is often considered a life-threatening injury [1]. It was
historically estimated that prehospital mortality occurred
in >75% of patients, and up to 50% of those arriving at
the hospital alive died within the first 24 hours after inju-
ry [2].

TAI mostly occurs at sites of aortic tethering, such as the
aortic root, isthmus, and diaphragmatic hiatus. Injuries at
the isthmus and abdominal aorta are the most commonly
observed injuries during surgery [3]. Teixeira et al. [4]
recently reported on fatal blunt trauma in 104 victims.
The most common site of traumatic thoracic aortic injury
was the isthmus and the descending aorta, occurring in 67
fatalities (66% of patients with traumatic thoracic aortic
injuries). When classified with respect to the descending
aorta (proximal descending thoracic aorta [2 cm below
the ostium of the left subclavian artery], midthoracic aor-
ta [at the level of the left inferior pulmonary vein]), TAI
occurs in the proximal descending thoracic aorta in the
vast majority of cases [5].

Patients with TAI were significantly more likely to
have other associated injuries. Rizoli et al. [6] reported
the following associated injuries: cardiac injury (44%),

hemothorax (86%), rib fractures (86%), and intra-ab-
dominal injury (74%). In this case, the incidence rate of
blunt diaphragmatic rupture (BDR) associated with TAI
ranged from 5.9% to 16%.

CT and FAST are the image modalities of choice in pa-
tients with multiorgan trauma at the emergency depart-
ment. However, CT angiography (CTA) has the highest
diagnostic sensitivity for TAL. CTA has a diagnostic sen-
sitivity of 98% and a diagnostic specificity of nearly 100%
for TAL The definitive signs of TAI are active contrast
extravasation, rupture, intramural hematoma, and dis-
section [7]. Chest radiography is vital in diagnosing BDR
and is repeatedly referred to as the single most accurate
screening test.

Two different pathophysiologic mechanisms of TAI
are believed to play a role in victims of frontal collisions.
First, a shearing injury to the aorta can occur because of
the differential deceleration rate of the heart and aortic
arch relative to its point of fixation. Second, stress forces
can occur at the ligamentum arteriosum, as the aorta is
distorted by compression against the vertebral column [8].
This mechanism generally occurs at the aortic isthmus.
In this case, aortic rupture in two segments, the aortic
isthmus and the descending midthoracic aorta, is uncom-
mon.
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TAIs are classified according to their severity. According
to Azizzadeh et al. [9], aortic injuries can be categorized
into type I (intimal tear), type II (intramural hematoma),
type III (pseudoaneurysm), or type IV (rupture). Pseudo-
aneurysms are present in about 70% of TAIs, and 90% of
TAIs occur at the isthmus. However, type IV injuries have
a high mortality rate because of several other severe asso-
ciated injuries, high Injury Severity Score, and unstable
vital signs at the emergency department [10].

The only treatments for type III-IV injuries before the
era of endovascular procedures were extensive classical
surgical procedures such as the clamp-and-sew technique
and the bypass technique, which have high mortality rates
ranging between 15% and 45% [11]. The conventional
surgical repair is associated with a marked blood pressure
decrease in patients and a significantly longer surgical
time. These factors contribute to more frequent postop-
erative cardiopulmonary failure and neurological adverse
events such as paraplegia. The overall mortality rate after
surgical descending aortic procedures is much higher than
that after endovascular procedures [11,12].

Endovascular techniques for the treatment of TAI were
first successfully performed in 1997 by Semba et al. [12].
Although endovascular techniques are generally recog-
nized as an alternative to open surgery, there are common
postoperative adverse events associated with endovascular
devices, such as endoleaks, stent graft migration, retro-
grade type A aortic dissection, new-onset dissection, and
distal redissection. The most dangerous clinical problem
in the treatment of descending aortic pathologies is the
high risk of ischemic spinal cord injury, which occurs in
21% of patients undergoing open surgery and 2-12% of
patients treated with endovascular procedures [13].

Traumatic descending aortic injury with BDR is occa-
sionally reported. However, our case showing midtho-
racic aortic rupture with BDR is an extremely rare case
with a high mortality risk. In this case, the injury posed a
direct threat to the patient’s life, which required signifi-
cant promptness in the diagnosis of aortic injury. Rapid
transportation and a fast-track diagnostic and therapeutic
plan for a successful resuscitation prevented a devastat-
ing injury that could have resulted in death. Moreover,
the space-occupying effect of the herniated stomach due
to the diaphragmatic rupture in the left thoracic cavity
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might have prevented the progression of hemothorax
and aortic rupture. We believe that this effect conferred
a hopeful outcome for the patient. Moreover, the patient
developed persistent postoperative fever, which delayed
his healing. We suspected that his fever was induced by
the necrosis of the injured diaphragmatic tissue caused
by the ischemic change due to low blood pressure. In the
second operation, we found that the previous diaphrag-
matic sutures were all dissolved and nearby organs such
as the gallbladder and gastric fundus also showed necrotic
change. Eventually, postoperative organ ischemia was be-
lieved to have delayed the patient’s healing.

In conclusion, TAI is one of the most devastating inju-
ries related to high-speed vehicular accidents that trauma
surgeons encounter. We reported on successful manage-
ment of a midthoracic aortic rupture with BDR, a very
rare case compared with other trauma injuries, which was
achieved through the rapid coordination of all involved
specialties and led to a favorable prognosis.
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