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Although thoracic endovascular aortic repair (TEVAR) has grown to become the standard of care to treat blunt thoracic aortic injury (BTAI), the long-term effects of TEVAR
are still unclear. We here present a 72-year-old man with BTAI due to a traffic accident.
He successfully underwent TEVAR and was transferred to another rehabilitation hospital 2 months after the accident. However, 1 month later, he underwent gastroscopy
with fever and hematemesis and was diagnosed with aorto-esophageal fistula (AEF).
After being re-transferred to Niigata University Medical and Dental Hospital, we tried
to convince him to undergo surgical treatment, but he strongly refused. He received
palliative care and died due to rupture of the aortic pseudoaneurysm 3 days after the
hospital transfer. Fatal complications like AEF may occur after TEVAR, so clinicians
need to carefully follow patients who underwent TEVAR.
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INTRODUCTION
Since thoracic endovascular aortic repair (TEVAR) has taken the place of surgical
repair and grown to become the standard of care to treat blunt thoracic aortic injury
(BTAI), the mortality of BTAI is decreasing [1-3]. But the long-term effects of TEVAR
are still unclear. We here present a case that, although a patient suffering from BTAI
successfully underwent TEVAR, he eventually died due to rupture of the aortic pseudoaneurysm related to an aortoesophageal fistula (AEF).
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CASE REPORT
A 72-year-old man was hit by a car and initially brought
to another hospital with hemorrhagic shock. After BTAI
with hemothorax and free air in the abdomen were diagnosed by a computerized tomography (CT) scan, he was
transferred to emergency department of Niigata University
Medical and Dental Hospital (Fig. 1).
On arrival, hemorrhagic shock had been prolonged
(blood pressure of 47/36 mmHg and a heart rate of
67 bpm). In addition, hypothermia (temperature of 32°C),
acidosis (pH 7.14), and coagulopathy (international normalized ratio of 1.59 and serum fibrinogen of 75 mg/dL),
known as the lethal triad, had already developed. According to the CT scan, his injury severity score was 38 (22 [facial fractures] +52 [BTAI] +32 [intestinal injuries]) and the
probability of survival was 9%. Active bleeding through
the right chest tube, which was placed at the previous
hospital, had continued and the amount of bleeding had
been over 2,200 mL on arrival (about 4 hours after the
accident). Because we recognized that BTAI was the cause
of bleeding that is difficult to stop by emergency thoracotomy, we thought that thoracotomy at that time would
cause cardiac arrest due to a reduction of intrathoracic
pressure. Thus, we clamped the tube expecting hemostasis
with the rise of intrathoracic pressure and vital signs were
slightly ameliorated (blood pressure of 84/55 mmHg and
a heart rate of 66 bpm).
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After we applied therapeutic strategies of administration of fibrinogen concentrate, permissive hypotension,
and active warming, the lethal triad started to resolve
and his vital signs improved. He was then transferred to
the operating room and successfully underwent TEVAR.
Upon completion of TEVAR, the lethal triad had almost
disappeared. He subsequently underwent a laparotomy.
Eventually, two lacerations of the small bowel were found
and repaired. After these procedures, he was admitted to
the intensive care unit in a hemodynamically stable state.
On day 4, he recovered consciousness. Thereafter, he went
through rehabilitation programs. The follow-up chest
X-ray and CT scan on day 30 did not show any problems
related to TEVAR (Fig. 2). He was transferred to another
rehabilitation hospital on day 60.
However, 1 month after the hospital transfer, he unexpectedly had a fever and hematemesis. He underwent
gastroscopy, which revealed an AEF (Fig. 3). He was
re-transferred to Niigata University Medical and Dental
Hospital and a CT scan showed mediastinitis with an aortic pseudoaneurysm (Fig. 4). We tried to convince him to
undergo re-TEVAR and surgical treatment of the esophagus, but he strongly refused such treatments. He received
palliative care and died due to rupture of the aortic pseudoaneurysm related to the AEF 3 days after the hospital
transfer.

C

Fig. 1. A chest X-ray (A) and a chest CT scan with contrast (B, C) on arrival. He had already been intubated at the previous hospital, and a chest tube
had also been placed in the right cavity (A). The CT scan revealed a ruptured pseudoaneurysm of the isthmus (B, C). CT: computerized tomography.
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Fig. 2. The follow-up chest X-ray (A) and chest CT scan with contrast (B) on day 30. They did not show any complications related to TEVAR. CT: computerized tomography, TEVAR: thoracic endovascular aortic repair.

Fig. 3. The gastroscopy at the previous hospital. It revealed a cavity
with clot suggesting AEF on the upper esophagus (black arrow). AEF:
aorto-esophageal fistula.

DISCUSSION
Recently TEVAR has become one of the main therapies
for aortic diseases, even if the cause was trauma [1-3].
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Fig. 4. The CT scan with contrast on the day of re-transfer to Niigata
University Medical and Dental Hospital. A pseudoaneurysm of the aorta
and free gas bubbles were in his mediastinum. These findings indicated
AEF. CT: computerized tomography, AEF: aorto-esophageal fistula.

With regards to this case, we recognize that only TEVAR
made it possible for him to survive his first hospitalization at Niigata University Medical and Dental Hospital
because he wasn’t seeming to tolerate the conventional
open repair of the aorta due to serious conditions upon
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his arrival. This less invasive procedure must have provided him with a good postoperative course during his first
hospitalization.
On the other hand, the long-term effects of TEVAR are
still under investigation and there is no valid follow-up
strategy after TEVAR in BTAI cases. According to current
guidelines, the European Society of Cardiology recommends that follow-up should be performed at 1 month,
6 months, and 12 months after the treatment [4]. The European Society for Vascular Surgery requires CT angiography within 1 month and 12 months after the procedure
[5]. But the quality of evidence for articles quoted in such
guidelines remains low. We followed these guidelines in
this case but could not predict the unfortunate ending.
Xi and colleagues reported that AEF developed in about
2% of patients undergoing TEVAR. It occurred between
1 month and 4 years after the procedure, most likely due
to stent graft infection [6]. In our case, he developed AEF
3 months after TEVAR, although he had no symptoms
during his 2-month hospitalization at Niigata University
Medical and Dental Hospital.
Frailty is a geriatric syndrome characterized by vulnerability to stressors due to loss of physiologic reserve and
has the potential to affect the prognosis of patients in
clinical settings. Currently, this risk predictor has become
an important modality for identifying high-risk patients
undergoing major vascular surgery [7,8]. This case was
72 years old and might have suffered from alcohol use
disorder. He was unable to walk without assistance despite
3 months of rehabilitation. He also seemed to be mentally
drained. We accepted that he was frail. If we had recognized the frailty earlier and provided him with more strict
follow-up for a longer time, early detection and treatment
of AEF may have been possible.
In conclusion, we report a case of multiple trauma including BTAI with the lethal triad. He successfully underwent
TEVAR but eventually died because of AEF. Fatal complications like AEF may occur after TEVAR, so clinicians

need to carefully follow patients who underwent TEVAR.
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