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ABSTRACT

An 80-year-old man had undergone Y-graft replacement for ruptured abdominal aortic aneurysm followed by
bioprosthetic aortic valve replacement. Follow-up computed tomography revealed a 65-mm aneurysm at the distal
aortic arch. We selected endovascular surgery because of the patient’s high-risk condition, and the extreme curvature of
the 8-mm artificial blood vessels led us to adopt a transapical approach. No signs of deterioration of the bioprosthesis
were noted, and the patient’s hemodynamic condition remained stable during surgery. Transapical thoracic endovas-
cular aortic repair through a pre-existent aortic bioprosthesis is an efficient alternative approach for treating aortic
aneurysm, even after bioprosthetic aortic valve replacement. (J Vasc Surg Cases and Innovative Techniques 2018:4:265-7.)
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Thoracic endovascular aortic repair (TEVAR) has been
established as an effective method to treat thoracic
aortic aneurysm because of the improvement of the
low-profile device and implantation technique. However,
we still encounter cases with problems of delivery access
from anatomic causes. We report the rare case of trans-
apical TEVAR (TaTEVAR) through a pre-existent aortic
bioprosthetic valve to treat an aortic arch aneurysm.
This is the first case in our institute, and the patient
consented to publication of this report.

CASE REPORT

An 80-year-old man had undergone Y-graft replacement
when he was 75 years old for abdominal aortic aneurysm
rupture with an artificial graft of 16 x 8 mm followed by aortic
valve replacement with a 23-mm Carpentier-Edwards prosthetic
valve (Edwards Lifesciences, Irvine, Calif). Follow-up computed
tomography revealed a 65-mm aneurysm at the distal aortic
arch and deformation of the esophagus due to compression
by the large aneurysm, requiring further surgical intervention.
At admission, the patient’'s general condition was fair, and his
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European System for Cardiac Operative Risk Evaluation (Euro-
SCORE 1) was 7.9%.

Extreme curvature of the bilateral iliac portions at <8 mm in
the Y-graft (Fig 1) led us to adopt a transapical approach rather
than a transfemoral approach. Based on the anatomic findings
of the aortic aneurysm, we decided to perform debranching of
the aortic arch vessels and TEVAR. Preoperative echocardiogra-
phy showed no issues with the bioprosthetic valve function,
with an effective valve opening area of 1.37 cm?, or the cardiac
function, with an ejection fraction of 66%.

During surgery, given the anatomic position of the aortic aneu-
rysm, we performed bypass with the goal of debranching the
left common carotid artery and the left subclavian artery. The
T-shaped artificial blood vessel was end-to-side anastomosed
to the right subclavian artery. The artificial blood vessel was
end-to-end anastomosed to the left common carotid artery.
The artificial blood vessel was end-to-side anastomosed to the
left subclavian artery, and the base of the left subclavian artery
was occluded by an Amplatzer vascular plug | (St. Jude Medical
Japan Co, Ltd, Tokyo, Japan). The cardiac apex was exposed
through the fifth intercostal space. The apex was doubly
sutured in a triangle fashion with a pair of 3-0 monofilament
sutures, and a 22F DrySeal introducer sheath (W. L. Gore & Asso-
ciates, Flagstaff, Ariz) was placed inside the left ventricle. Using
an ultrastiff wire (Cook Medical, Bloomington, Ind), one GORE
TAG (34 x 34 x 200 mm; W. L. Gore & Associates) was deployed
at the height of the ninth thoracic vertebra, and another GORE
TAG (37 x 37 x 200 mm) was deployed just distal from the
innominate artery (Fig 2), with care taken to hold it in position
so that the thread used for the deployment did not brush
against the bioprosthetic valve. No bioprosthetic valve dysfunc-
tion was noted during the procedure by transesophageal echo-
cardiography monitoring. No signs of endoleak were noted, and
the patient's hemodynamic condition remained stable during
surgery.
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Fig 1. Three-dimensional computed tomography revealed that the bilateral iliac leg of 8 mm of the Y-graft was

extremely kinked (arrowheads).

Fig 2. The stent graft is passing through a bioprosthetic
valve (arrow).

After surgery, a transthoracic echocardiogram revealed an
effective aortic valve area of 1.90 cm? without bioprosthetic valve
dysfunction and no signs of left ventricular aneurysm formation
at the apex. Postoperative contrast-enhanced computed
tomography showed no signs of endoleak (Fig 3) or other
complications. The patient was discharged home 14 days after
surgery in a satisfactory condition.

DISCUSSION

Endovascular aortic repair has been established as an
effective therapy for thoracic aortic aneurysm. Despite
reductions in the profile of the delivery device and

Fig 3. No endoleak was observed on postoperative
contrast-enhanced computed tomography.

improvements in the procedural technique, we still
encounter cases in which delivery access is difficult
because of anatomic issues. TaTEVAR was initially
reported by Grenon et al' in 2009 in pig models. Since
then, there have been several reports describing TaTE-
VAR in patients in whom access is difficult.”> We consid-
ered the femoral artery approach at first. However,
because we previously experienced a case in which a
hard sheath could not be promoted because of kinking
of the artificial blood vessel, we chose the transapical
approach in this patient.

Ramponi et al® pointed out that rapid ventricular pac-
ing should be used during deployment in TaTEVAR to
stabilize the movement of the stent graft itself. Prepara-
tions should also be made to prevent hemodynamic
deterioration due to outflow tract stenosis or acute aortic
regurgitation when the system occupies the aortic
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prosthesis. To accomplish TaTEVAR successfully, sur-
geons should be alert to the potential risk of type IA
endoleak from the distal portion of the stent graft, as
the stent graft itself is normally arranged to avoid type
IA endoleak from the proximal portion. We should also
endeavor to use a stent graft attached with a bare stent
in the proximal portion because in the TaTEVAR proced-
ure, the graft is placed in a reversed fashion, with the
bare stent portion located at the distal position.

The device used in our patient was a 22F Gore DrySeal
with an external diameter of 83 mm and area of
054 cm? which could potentially pass through the
bioprosthesis. The aortic valve area of the bioprosthesis
measured by transthoracic echocardiography was
1.37 cm?. We therefore ensured that the theoretical valve
area was 0.83 cm? (= 137 — 0.54) if the sheath were to
pass through the aortic valve coaxially. All devices that
pass through the bioprosthetic valve must also be
carefully considered to minimize any potential damage
to the bioprosthetic valve. If acute bioprosthetic valve
dysfunction appeared, we were planning to perform a
transapical valve-in-valve procedure rather than conven-
tional aortic valve replacement. In addition, the cardiac
surgical team and the team performing this procedure
were the same team, and the procedure was conducted
in such a way that the approach could be promptly
changed. We informed the patient of these points before
surgery.

Neither cerebral nor vascular complications have been
reported with TaTEVAR.”® However, some complications
have still been reported after TaTEVAR, including hemor-
rhage from the apical puncture site, pseudoaneurysm
formation at the apical region, and injury of the ventricu-
lar septum. Careful serial follow-up and observation are
needed to detect any complications after TaTEVAR.

CONCLUSIONS
We herein report a fairly rare case of TaTEVAR per-
formed through a bioprosthetic aortic valve. As long
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as we correctly evaluate that the delivery device can
safely pass through a biologic valve and overcome disad-
vantages caused by the reverse placement of the stent
graft from the apex, TaTEVAR can be considered a safe
and efficient alternative therapeutic strategy for patients
unsuited for normal deployment through the lower
body, even in patients with a pre-existent aortic
bioprosthesis.
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