Reoperation for Early Failure of a Freestyle Bioprosthesis

Using a Full Root Technique
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The case is reported of a 65-year-old male who
required reoperation for early failure of a Freestyle
stentless valve aortic root bioprosthesis implanted
using the full root technique. The bioprosthesis had
been implanted to treat annuloaortic ectasia associat-
ed with severe aortic regurgitation (AR). At 18
months postoperatively, a new diastolic murmur
developed, though without complaint by the patient.
Transthoracic echocardiography demonstrated severe
AR with aneurysmal dilatation of the non-coronary
porcine sinus of Valsalva. Pseudoaneurysm forma-

The Freestyle aortic bioprosthesis (Medtronic Inc.,
Minneapolis, MN, USA) has been shown to possess
potential advantages over conventional stented bio-
prosthetic valves in terms of a lower transvalvular
pressure gradient and a wide choice of implantation
techniques. Consequently, this valve has been more
frequently applied for elderly patients with aortic
valve and aortic root disease. Most often, one of four
techniques is used to implant the Freestyle bioprosthe-
sis, on the basis of the anatomic features. Herein is
reported a surgical case which required reoperation 18
months after a full root replacement using the
Freestyle bioprosthesis for annuloaortic ectasia.

Case report

A 65-year-old male underwent aortic root replace-
ment for moderate to severe aortic regurgitation (AR)
associated with annuloaortic ectasia (AAE) using a
Freestyle stentless aortic root bioprosthesis (27 mm)
and a full root technique. Previous preoperative
echocardiography had identified a left ventricular end-
diastolic diameter (LVEDD) of 67 mm, a left ventricu-
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tion, associated with perforation of the non-coronary
sinus of Valsalva of the bioprosthesis, was observed
at surgery. On inspection, the pseudoaneurysm had
pushed the commissures inward, and had created
severe aortic valve regurgitation. No infection or cal-
cification was detected on the Freestyle valve, and
the aortic root was successfully reconstructed using a
composite graft.
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lar end-systolic diameter (LVESD) of 52 mm, an aortic
sinus of Valsalva diameter of 51 mm, and a left ven-
tricular ejection fraction (LVEF) of 52%. Thus, a full
root technique, using a Freestyle bioprosthesis, was
selected for this patient.

At six months after surgery, echocardiography
demonstrated an absence of AR with LVEDD of 43
mm, LVESD of 27 mm, and LVEF of 58%. No evidence
was seen of any cardiac dilatation or AR, and the left
ventricular function was normal. The postoperative
course was uneventful, and there was no echocardio-
graphic evidence of any a false aneurysm close to the
Freestyle valve during a six-month follow up.

At 18 months postoperatively, however, a new dias-
tolic cardiac murmur developed, though without
complaint from the patient. Transthoracic echocardio-
graphy demonstrated the presence of severe AR with
aneurysmal change at the non-coronary sinus of
Valsalva of the porcine stentless valve. Color-flow
imaging demonstrated flow between the non-coronary
sinus and the false aneurysm (Fig. 1), and the LVEDD
and LVESD were remarkably enlarged, to 59 mm and
46 mm, respectively. Aortography confirmed the pres-
ence of a huge pseudoaneurysm at the non-coronary
sinus of Valsalva of the Freestyle bioprosthesis.

At reoperation, a large perforation of the non-coro-
nary sinus of the Freestyle bioprosthesis was observed,
though without infection or calcification (Fig. 2). The
sizes of the false aneurysm and the perforation were
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Figure 1: Transesophageal basal short-axis echocardiogram

at the level of the Freestyle bioprosthesis, showing the false

aneurysm (%) and perforation of the non-coronary sinus of
the bioprosthesis.

4.0x2.0 cm and 0.5x0.5 cm, respectively. The false
aneurysm had pushed the commissures inwards and
created severe AR. The operative findings of the
Freestyle bioprosthesis showed three flexible leaflets,
but the commissures were all intact. Thus, the AR had
not been caused by valve failure but rather by valve
deformation associated with the hematoma.

Following generous and complete removal of the
Freestyle bioprosthesis, leaving the right and left coro-
nary buttons intact, the aortic root was reconstructed
with a composite graft using a 28-mm tube graft
(Gelseal, Vascutek, UK) and a 25-mm bovine pericar-
dial bioprosthesis (Edwards Lifesciences, CA, USA).

Histological examination of the explanted Freestyle
valve showed the presence of inflammatory cells and
the growth of fibrocytes in the connective tissue, as
normally seen in an explanted bioprosthesis. There
were no remarkable findings of infection. The patient
had an uneventful recovery and was discharged from
hospital two weeks after surgery. Currently, he is
doing well, with no abnormal findings having been
detected at four years after reoperation.

Discussion

While the need to perform early redo surgery fol-
lowing a full root technique with the Freestyle stent-
less aortic root bioprosthesis is a rare occurrence (1,2),
the present patient developed severe AR at only 18
months after the initial surgery. Intraoperatively, a
huge pseudoaneurysm secondary to perforation of the
porcine non-coronary sinus was seen to be pushing the
commissures of the Freestyle bioprosthesis inwards.
This led to valve incompetence and a loss in leaflet
coaptation, such that severe AR occurred.
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Figure 2: Aortic view of the Freestyle bioprosthesis,
showing perforation of the non-coronary sinus, and false
aneurysm outside the non-coronary sinus. LCC: Left
coronary cusp; NCC: Non-coronary cusp; RCC: Right
coronary cusp.

The perforation associated with the hematoma out-
side the sinus might have gradually increased, without
symptoms, during the 18-month postoperative period.
A microscopic examination of the excised valve
showed a well-healed fibrous wall of a false aneurysm,
but no signs of any specific infection. With regards to
this particular type of structural valve deterioration,
three factors are worthy of mention, namely the pros-
thesis, the surgical procedure employed, and the
patient.

In the aortic root, collagenous structures gradually
replace the aortic elastic tissue from the level of the
sinotubular junction towards the annulus (3). The wall
of the sinus of Valsalva is thin and fragile compared to
the aortic wall;, furthermore, a non-coronary cusp
would suffer greater hemodynamic stress due to the
lack of a coronary orifice. Attention has also been
directed at the hemodynamics of aortic flow. For exam-
ple, Nygaard et al. (4) demonstrated aortic flow as
being eccentric, while Kleine et al. (5) noted that the
eccentric flow was associated with maximum speed
and flow volume through the non-coronary cusp.
Therefore, if a weak tissue structure at the non-coro-
nary cusp can be demonstrated histologically, anatom-
ically, and hemodynamically, then there may be a risk
of rupture under high wall stress. Virtually all reports
of perforation of the Freestyle valve were in the non-
coronary sinus (6).

Operative manipulation should also be considered
as an etiological factor for the bioprosthesis failure, as
a degree of trauma might have been inflicted intraop-
eratively on the non-coronary sinus, between the ini-
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tial rinsing of the Freestyle valve and the completion of
implantation. As the perforation did not connect the
distal suture line or suture lines of the coronary but-
tons, the surgical instruments used to hold the
Freestyle valve may have caused minor trauma, but
without bleeding. Consequently, during surgery the
present authors rinsed and held the valve only with
the fingers. Thus, although valve failure was consid-
ered to have been caused by the above-mentioned
multiple factors, the actual reason was unclear.

Only one other report of Freestyle bioprosthesis fail-
ure using a full root technique for AR associated with
AAE was identified, and this case was also asympto-
matic (6).

In conclusion, a strict, long-term follow up is manda-
tory for surgical cases in which the Freestyle stentless
valve is used.
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