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Arch replacement for acute type A aortic dissection using a single
fenestrated frozen elephant trunk technique
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Clinical vignette

A 42-year-old man who presented with back pain and
paralysis of the left lower extremity was diagnosed with
acute type A aortic dissection and transferred to our
hospital for surgery. His past medical history included
hypertension; however, he denied a family history of aortic
disease. Contrast-enhanced computed tomography (CT)
revealed type A aortic dissection with an entry tear in the
transverse aortic arch and compression of the true lumen of
the abdominal aorta. The patient’s vital signs were stable,
however muscular weakness of the left lower extremity was
noted. Transthoracic echocardiography revealed preserved
left ventricular function without aortic regurgitation.

Surgical technique
Preparation and exposure

The patient was placed in a supine position following
induction of general anesthesia. Bilateral radial and
femoral arterial lines were placed, and transesophageal
echocardiography (TEE) was performed. Median
sternotomy was performed, and cardiopulmonary
bypass (CPB) was established via cannulation of the
ascending aorta, the right atrium, and a left ventricular
vent. After initiation of CPB, blood pressure reduced
to an immeasurable level in the right lower extremity,
necessitating arterial cannulation of the right femoral artery.

Operation

The supra-aortic vessels were exposed and mobilized during
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systemic cooling. Hypothermic circulatory arrest was
performed at a rectal temperature of 28 °C. Cardioplegic
arrest was achieved with the intermittent administration
of retrograde and antegrade cold blood cardioplegia.
Selective antegrade cerebral perfusion was initiated during
the period of circulatory arrest with insertion of catheters
into the innominate and left common carotid arteries,
and the entry tear in the transverse arch was excised.
The left subclavian artery (LSCA) was clamped. The
transverse arch was transected proximal to the LSCA, and
a commercially available frozen elephant trunk (FET) (J
Graft FROZENIX, Japan Lifeline, Tokyo, Japan) was
deployed into the descending aorta in an antegrade fashion.
The FET stent graft size was selected based on 90% of the
diameter of the descending aorta on preoperative CT. The
FET of an optimal length was selected to ensure that the
distal end of the FET was placed in the straight segment
of the descending aorta. The diameter and length of the
FET were 27 and 120 mm, respectively. Subsequently, a
hole (approximately 10 mm) was manually created on the
LSCA aspect of the FET. Before performing the distal
anastomosis, the fenestrated FET graft was fixed to the
aorta to prevent endoleak through the fenestration. A piece
of a 4-branched ] graft (Japan Lifeline, Tokyo, Japan)
was tailored into a U shape and placed around the LSCA.
Transmural fixation of the U-shaped graft piece to the
FET within the aorta was performed using continuous
4-0 polypropylene suture. After reinforcement of the
distal end of the aorta with a felt strip, the 4-branched
graft was anastomosed to the distal end using running 4-0
polypropylene sutures. Systemic perfusion was restored

through the side branch of the graft. Total circulatory arrest
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time was 33 minutes. Subsequently, proximal anastomosis
was performed using continuous 4-0 polypropylene sutures
with double-felt-strip reinforcement. With the heart
beating, reconstruction of the left common carotid and
innominate arteries was performed using continuous 5-0
polypropylene sutures. The CPB and aortic cross-clamp
times were 199 and 77 minutes, respectively.

Completion

Blood pressure readings did not differ between the patient’s
arms, thereby confirming adequate blood flow through the
LSCA. TEE revealed expansion of the true lumen of the
distal aorta. Thereafter, the chest was closed in the usual
fashion.

The patient’s postoperative course was uneventful.
Three-month postoperative CT revealed well-preserved
blood flow into the LSCA through the fenestration without
endoleak. We observed a well-expanded true lumen in the
downstream aorta with a thrombosed false lumen.

Comments

FET implantation promotes thrombosis of the false
lumen in the distal aorta and prevents reoperation in
patients undergoing aortic repair for acute type A aortic
dissection (1). However, total arch replacement using the
FET technique is technically challenging, particularly for
surgeons with less experience in aortic surgery.

The fenestrated FET technique allows the surgeon to
perform the distal anastomosis more proximally within the
boundaries of the transverse aortic arch without LSCA
reconstruction. In this case, the fenestration was accurately
and easily created at the LSCA orifice under direct vision.
The use of ascending aortic cannulation ensured that all
procedures could be performed via median sternotomy
without an additional axillary or groin incision.

Since the introduction of the fenestrated FET
technique (2), we have used the following modifications
to prevent kinking of the FET and endoleak through the
fenestration. The Frozenix FET prosthesis comprises a
stent and a graft portion (3). Previously, we left behind
2 cm of the graft portion of the FET for distal anastomosis.
However, a longer graft portion increases the risk of FET
kinking in patients with a steeply angulated transverse arch.
Therefore, our modification includes creation of the distal
anastomosis on the stent portion of the FET without the
graft portion. Moreover, we avoid the fenestrated FET
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technique in patients with a significantly steep angulation
of the aortic arch. Our second modification involves the
method of fixation of the fenestrated FET into the aorta.
Endoleak formation invariably complicates the fenestration
technique, and the risk of delayed endoleak-induced
aneurysm formation in the proximal descending aorta
cannot be excluded. Therefore, our modification includes
fixation of the FET using continuous 4-0 polypropylene
sutures in close proximity to the fenestration to prevent
endoleak through the fenestration. A fenestrated FET
technique reported by Roselli ez /. (4) includes stenting of
the LSCA via the fenestration to prevent endoleak. Our
fixation technique with direct suture is technically easy and
ensures secure graft fixation, and additional stenting of the
LSCA is not required.

The fenestrated FET technique is feasible in most
patients undergoing aortic repair for acute type A aortic
dissection; however, it should be avoided in patients with
a steeply angulated aortic arch or in those with an entry
tear located at the origin of the LSCA. Our technique
successfully prevents blood flow into the entry tear and
is safe in patients with an entry tear located in the lesser
curvature of the transverse aortic arch.

In conclusion, the fenestrated FET technique is a
simple and effective procedure to treat acute type A aortic
dissection. In addition to expediting the aortic repair
procedure, it facilitates easier arch repair in cases of aortic
dissection.
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