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Abstract

Traumatic rupture of the thoracic aorta is a leading cause of death,
following major blunt trauma, and endovascular repair has evolved
as a viable alternative to open repair. This report highlights the role
of transesophageal echocardiography as a valuable imaging tool for
locating the exact position of the lesion, guiding placement of the
endograft, detecting leaks around it and supplementing information
derived from angiography during endograft deployment.
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Introduction

Endovascular repair of traumatic thoracic aortic transection
has emerged as a viable alternative to surgical management.!
Transesophageal echocardiography (TEE) is recommended as
an adjunctive imaging technique during Thoracic Endovascular
Aortic Repair? Steep left anterior oblique view is usually used
during aortic angiography to identify abnormalities in the aortic
arch and proximal descending aorta. In case of traumatic aortic
transection, two dimensional left anterior oblique view can identify
the level of the lesion, but needs additional views with more contrast
administration to ascertain the exact site of the lesion. This case
report highlights the role of TEE in localizing the exact site of aortic
partial transection, which was at the isthmus in the posterior wall
of the aorta very close to the left subclavian artery origin that was

difficult to image by standard views of aortography. The endograft
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could be deployed safely and accurately without compromising the

left subclavian artery origin under TEE guidance.
Case Report

A 40-years-old man sustained a decelerating thoracic aortic injury
following a motor vehicle collision. He was brought to the accident
and emergency room in a hemodynamically and neurologically
stable condition. He was a known hypertensive on treatment (Tab.
Lisinopril 10 mg once a day). Computerized tomography (CT) of
brain and spine displayed no signs of injury. CT of the chest showed
partial transection of the aorta involving descending aorta just distal
to the origin of left subclavian artery with a proximal intimal flap
and a pseudoaneurysm. A left hemothorax was also present. After
obtaining an informed consent, an emergency endovascular stent
repair was planned.

The procedure was performed in the cardiac catheterization
laboratory under general anesthesia and standard American Society
of Anesthesiologists (ASA) monitoring. Invasive monitoring
involved cannulation of the left radial artery and right internal
jugular vein. Surgical access was achieved through the right femoral
artery for the procedure. During the procedure, TEE in conjunction
with angiography was performed for visualization of the exact
location of aortic transection (Figure 1). TEE helped in identifying
the true lumen from false lumen, and for negotiating the guide wire
through the true lumen (Figure 2). TEE also aided in recognizing
the lesion that was in the posterior wall of the aorta, which was
not identifiable by the standard steep left anterior oblique (LAO)
view of aortography. Once the stent was deployed, TEE confirmed
its optimal placement sparing the left subclavian artery and ruled
out leaks around the stent (Figure 3). Endovascular repair was
performed using a self-expanding 28 mm x 100 mm graft stent
(Valiant Thoracic Stent Graft with the Captivia Delivery System,
Medtronic Vascular, Inc. Santa Rosa, CA). Following the stent
deployment and confirmation by TEE, an aortogram was performed
that showed proper positioning of the stent with no evidence of
endoleak (Figure 4). The following day a spinal CT chest confirmed
the stent position with exclusion of aortic false lumen, perfusion
of branch vessels and absence of peri-graft leak. The patient was
discharged home on the 7% day after the intervention with advice to

continue his antihypertensive medication.
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Figure 1: Short axis view of descending aorta showing the location

of the aortic transection.

Figure 2: Short axis view of descending aorta showing the location

of the guide wire in the true lumen of the aorta.
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Figure 3: Descending aortic long axis view depicting the upper

margin of the stent with no para-stent leaks nor tear.

Figure 4: Aortogram of aortic arch depicting optimal position of

the stent with no endoleaks and sparing of the left subclavian artery.
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Discussion

Chest trauma due to rifle butt recoil resulting in Stanford type A
aortic dissection that was managed by surgery has been previously
described.? This case report describes the management of an aortic
transection caused by a motor vehicle accident by an endovascular
intervention thereby avoiding surgery.

Motor vehicle accidents result in severe decelerating injuries
leading to blunt thoracic aortic injuries.* The aortic segment just
distal to the left subclavian artery is the common site of injury.’
Aortic rupture occurs within 24 hours in 33% of the patients who
reach the hospital but have no decisive procedure done.* Therefore,
either a surgical or an endovascular intervention has to be done at
the earliest in such patients in order to avoid aortic rupture. Open
surgical repairs have high mortality and morbidity.* Currently, the
management paradigm for thoracic aortic injury has changed in
favor of endovascular repair as it may be performed with lower peri-
operative morbidity and mortality when compared with standard
open repair.!

TEE has an important role to play in the management of
traumatic aortic transections. It has a high degree of sensitivity
[~ 100%) and 98% specificity in the detection of aortic injury.®
TEE guidance is considered appropriate in endovascular thoracic
aortic procedures for monitoring, procedural guidance, and/or
endovascular graft leak detection (Class Ila, Level of Evidence: B).”
It has been suggested that TEE is a valuable tool for the detection
of endovascular repair related procedural complications including
access complications, endoleaks, coverage of the left subclavian
artery and stent collapse.®

In comparison with fluoroscopy and angiography, despite the
fact that TEE is used as a supplementary imaging technique to
these two, it is also considered superior to both as it can identify
proper positioning of the guide wire in the true lumen as against
false lumen and aids in the detection of proximal stent leaks by color
Doppler studies. Based on the pulse wave Doppler velocity with a
cutoff value of 50 cm/sec, TEE may be useful for differentiating true
leaks from graft porosity. Endoleaks and new proximal and distal
intimal tears in the thoracic aorta after stent —graft implantation
are better identified by TEE as compared with angiography.” TEE
can diagnose residual flow into the false lumen reliably as compared
to intraoperative angiography and can demonstrate exclusion of
subclavian artery.'

TEE helped by exactly localizing the partial transection site
with minimal contrast administration in the patient. The origin
of the left subclavian artery was spared under TEE guidance that
was later confirmed by angiography. Coverage of the left subclavian
artery origin by the stent was possible as the lesion was very close. In
addition, coverage of the left subclavian without revascularization
during endovascular repair of thoracic aortic pathologies was
suggested by EUROSTAR investigators as the most significant
independent predictor of spinal cord ischemia.! This problem was

also avoided under TEE guidance.
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However, there are limitations to the role of TEE in endovascular
stent repair of aortic transections. The TEE probe may have to
be drawn into upper esophagus to allow fluoroscopy during graft
deployment. Echo density of the graft creates echo dropouts and as
the stents are echo reflectors, it can interfere with proper imaging.
Evaluation of proximal aortic arch is unsatisfactory due to poor
acoustic windows. Lesions of the distal ascending aorta are difficult
or impossible to visualize with TEE, secondary to interference
of the trachea and left main stem bronchus. Examination of the
subdiaphragmatic descending aorta is also limited. Ultrasonic
artifacts sometimes are confused with intimal tear and lead to an
inappropriate diagnosis. Despite these limitations, TEE is a widely
used perioperative and intraoperative diagnostic modality for
evaluating patients with aortic injuries.®

After three months, the endovascular stent recipient was doing
well, and his blood pressure was well controlled. As the patient had
a spiral CT prior to discharge, he needs further follow-up at 6 and
12 months intervals. In addition to annual clinical follow-up and as
per the guidelines of the European Association of Cardio-Thoracic
Surgery,® he should be followed-up with computed tomography

angiography and magnetic resonance imaging.
Conclusion

TEE helped in identifying the exact location of the aortic lesion in
the patient and aided in the ideal placement of the endograft sparing
the left subclavian artery origin. In conclusion, TEE is a valuable
tool in the management of endovascular repair of aortic pathologies
as it enhances the information provided by aortic imaging, helps in
sizing and accurate placement of the endograft, and identifies graft
related problems like endoleaks and stent collapse. TEE also helps

in solving diagnostic conundrums during endovascular intervention.
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