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ABSTRACT

The presented case is the report on a successful complete aortic valve cusp replacement using
tissue-engineered xenogenic CardioCel® material in early childhood.

Keywords: Congenital aortic regurgitation; balloon valvuloplasty; aortic valve reconstruction; cusp
replacement; CardioCel®.

1. INTRODUCTION aortic valve cusp replacement in early childhood

in selected patients.
We present a case of a 4-year-old girl with

successful surgical treatment of a symptomatic 2. PRESENTATION OF CASE

high-grade aortic valve regurgitation following

balloon valvuloplasty for neonatal critical aortic In the neonatal period, the girl had to undergo
stenosis that illustrates feasibility of complete interventional balloon valvuloplasty for neonatal
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critical aortic stenosis. Initially, stenosis was
relieved and insufficiency  was mild.
Unfortunately, aortic  valve insufficiency
progressed to high-grade (Fig. 1) and

symptomatic in the following years with signs of
left ventricular enlargement and dysfunction.

Therefore, we opted for an aortic valve
reconstruction procedure at the age of four
years. After resection of the severely destructed
valve, we decided for a pair of neo-cusps using
‘superlast AV-cusp gauges’ as templates with
sizes of 20x25 mm (MVB-1) and 22x28 mm
(MVB-2, FEHLING INSTRUMENTS, Karlstein,
Germany) (Fig. 2).

The sizing and implanting technique was
adopted from the Ozaki’s procedure using 5-0
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monofilament running sutures into the slightly
enlarged aortic annulus and bulb (Fig. 3).

We used tissue-engineered bovine pericardium
CardioCel® (Admedus, Perth, Australia) for
the aortic valve leaflet replacement. The
early postoperative course was uneventful.
The valve’'s shape appeared in a typical
manner with elongated cusps which showed
no stenosis and allowed valve competence
(Fig. 4).

After full recovery valve competence was
confirmed again and appeared even stable at a
12-month-follow-up without any other treatment
(Fig. 5).

Fig. 1. High-grade aortic regurgitation in transthoracic echocardiography
Transthoracic echocardiography (apical 3 chamber view focused on the left ventricular outflow tract) confirmed
progressive high-grade aortic regurgitation) following balloon angioplasty of a congenital critical stenosis of a
bicuspid aortic valve (LA = left atrium, LV = left ventricle, AAo = ascending aorta, = closed aortic valve in late
diastole, 2= regurgitant jet directed to the anterior mitral leaflet)
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Fig. 2. Neo-cusps templates
‘Superlast AV-cusp gauges’ with sizes of 20x25mm (MVB-1) and 22x28mm (MVB-2, FEHLING INSTRUMENTS,
Karlstein, Germany) on the right

Fig. 3. Intraoperative situs
Intraoperative situs: transsected aorta with a pair of CardioCel® neo-cusps (2 €) placed into the corresponding
gortic sinus
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116 Imin

Fig. 4. Early postoperative biplane transthoracic echocardiography
Biplane transthoracic echocardiography showed the typical valve shape with deep coaptation following Ozaki’s
procedure for aortic valve cusp replacement (parasternal long and short axis)

119 Imin

Fig. 5. Biplane color flow transthoracic echocardiography in the follow-up
Color flow echocardiography demonstrated irrelevant central neo valve regurgitation
(parasternal long and short axis)



3. DISCUSSION

Nowadays, effective interventional treatment of
critical neonatal aortic stenosis has become
common practice in pediatric cardiology [1].
Favorable early consecutive mild insufficiency
could progress to significant high-grade and
symptomatic aortic regurgitation over time.
Commissural fusion, variable leaflet dysplasia
and extensive balloon tearing contribute to these
issues and presentation in early childhood. In
fact, this leaflet disease limits native valve repair
techniques such as leaflet shaping or extension
using autologous pericardium [2,3]. Techniques
which go along with aortic valve replacement e.g.
prosthetic valve replacement with tissue valves,
mechanical valves or the Ross procedure bear
different but often clinical relevant problems in
early childhood (fixing of annular diameter,
requirement of therapeutic anticoagulation,
prosthesis-patient mismatch due to out-growing).
Therefore, aortic valve repair is an attractive
option, but results have been variable due to
above mentioned reasons. Complete
replacement of the aortic valve leaflets using
autologous pericardium was shown to be
‘possible  with improved understanding of
required leaflet geometry and better implant
techniques’ [4-6]. The template-adapted new
leaflet tissue is sewn into the aortic annulus
which enhances mobility of the pericardial
leaflets with minimal gradients and regurgitation
fractions [4]. It is even an option in cases of
smaller aortic roots and could lower the risk of
suture disruption compared to native leaflet
repair [6]. Mazitelli et al. introduced the use of
tissue-engineered pericardium (CardioCel®) for
this purpose [6]. This industrially tissue-
engineered, multistep fixed and processed
xenogenic tissue is approved by the Food and
Drug Administration and received the CE Mark in
2013. As the tissue is available of “off-the-shelf”,
it is of consistent quality with mechanical
properties comparable to aortic valve tissue, but
with stronger tissue strength [6]. Time consuming
Glutaraldehyde fixation of autologous
pericardium at the operating table become
unnecessary. Information  indicates  that
CardioCel® allows autologous tissue ingrowth
and thus converting it to host-compatible tissue
[7]. Long-term follow-up data for indications of
valve leaflet replacement with this tissue is
currently not available. In the presented case of a
4-year old girl with complete aortic valve cusp
replacement with a pair of CardioCel® neo-cusps
was an effective procedure with consistent valve
competency even in the 1-year-follow-up.
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4. CONCLUSION

To the authors knowledge this case represents
the youngest patient who successfully underwent
surgical treatment of a symptomatic high grade
aortic valve with complete aortic valve cusp
replacement using tissue-engineered xenogenic
CardioCel® material. The authors opted for
reconstruction of the aortic valve rather than
replacing it because of potential problems such
as the need for anticoagulation or prosthesis out-
grow. Nevertheless, the child’s further clinical
course regarding sufficient valve function and the
adaption of the technique to a larger series of
comparable patients will indicate the long-term
effectiveness of the treatment with this approach
in early childhood (‘time will tell’).
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APPENDIX

appendix_loop1_early_ozaki_praeop.avi

BT

appendix_loopl_early_ozaki_praeop.avi

Loop 1: High-grade aortic regurgitation following balloon angioplasty of a congenital critical stenosis
before repair.

appendix_loop2_early_ozaki_post_cfm.avi

AWT

appendix_loop2_early_ozaki_post_cfm.avi

Loop 2: Biplane color flow echocardiography demonstrating irrelevant central neo valve insufficiency
and no relevant stenosis after repair.
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