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Objective: The purpose of this study was to evaluate the indications and surgical outcomes of aortic valve repair
(AVP) using glutaraldehyde-treated autologous pericardial patch in children with aortic valve disease.

Patients and Methods: From September 2004 to December 2012, five children underwent AVP using glutaral-
dehyde treated autologous pericardium at our institution. The median age at surgery was 5.0 years (range: 2.6 to
11.6 years). The primary diagnoses were truncus arteriosus, ventricular septal defect, coarctation complex, com-
plete transposition of the great arteries, and congenital aortic valve insufficiency. The criteria for this procedure
included aortic insufficiency (AI), tricuspid aortic valve, cusp dysplasia limited to one or two cusps, and truncal
valve insufficiency. The median follow-up time was 5.0 years (range: 2.0 to 6.6 years).

Results: There were no early or late deaths. Preoperatively, the degree of AI was severe in four patients and
moderate in one patient. After AVP, Al was improved to mild in four and mild to moderate in one patient.
One patient, who had undergone two previous surgeries, underwent the Ross-Konno operation 4 years and 11
months after AVP because of progression of Al and aortic valve stenosis. Except this case, the degree of AI was
mild in two and moderate in two patients, and the flow velocity of the aortic valve was less than 2.5m/s at the
latest follow-up. During follow up, the diameters of the aortic annulus had grown in all patients along the nor-
mal average curve (mean diameter was 18.8+4.3 mm preoperatively and 21.2+2.6 mm at the latest follow up).
Conclusion: AVP using a glutaraldehyde-treated autologous pericardial patch is an effective surgical option that
can postpone aortic valve replacement or Ross procedure in patients with aortic or truncal valve insufficiency.
Careful follow-up is necessary, particularly in patients with multiple previous surgeries.
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Table 1 Patient characteristics

Patient Primary BW Previous Aortic Concomitant Follow up
. . Age Gender procedures Pathology annulus .
No. diagnosis (kg) procedures duration
(Age) (mm)
1 Truncus Arteiosus 3yOm  13.0 M Rastelli (1m) Al 19 RVOTR PA plasty 6y7m
2 VSD 6ybm  23.2 M VSD closure (1y2m) Al 18 — 6y2m
(Aortic valve Injury)
3 CoA, VSD, SAS 5y0m 12.6 F 1. CoA staged repair Al 13 Pacemaker 5y0Om
(0, 2m) implantation
2. Modified Konno
(1y1m)
4 TGA 11y7m 47.4 F 1. PAB (6m) Al 25 RVOTR 2y9m
2. Jatene (1y2m)
5 Congenital Al 2y7m 14.0 M — Al 18 — 2y0m

Al: aortic insufficiency, CoA: coarctation of the aorta, VSD: ventricular septal defect, SAS: subaortic stenosis, TGA: transposi-
tion of the great arteries, PAB: pulmonary artery banding, RVOTR: right ventricular outflow tract reconstruction, PA: pulmonary

artery.
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Fig. 1 Design of the autologous pericardial patch

The length of the patch was determined by the
diameter of the free edge (L) of the cusp, with an
additional 4 (2+2) mm length for the suture width.
The height of the patch was tailored based on
the height (H) of the most normal cusp by adding
2-3mm length for extending the line of coaptation
and a 2mm length for suture width.
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Fig. 2 Intraoperative views of pre-repair (a) and post-repair (b) and an operative schematic diagram (c) of

patient 5

Right and non-coronary cusps were resected, and these two cusps were reconstructed using cusp extension techniques
with glutaraldehyde-treated autologous pericardium. The left coronary cusp was sliced off. LCC: left coronary cusp,

RCC: right coronary cusp, NCC: non-coronary cusp.

Table 2 Remarks on the aortic valve and operative procedures

Patient No. Remarks of aortic valve

Procedures

Post-repair

1

Cusp thickness
Quartet cuspid
Lack of leaflet tissue

Cusp thickness
Lack of leaflet tissue
(RCC)

Cusp thickness
Lack of leaflet tissue
(RCC)

Cusp thickness
Lack of leaflet tissue
(RCC)

Cusp thickness
Commissural fusion
Lack of leaflet tissue
(RCC, NCC)

Slicing

Cusp extension
Leaflet suspension
Commissural plication

Slicing

Cusp extension
Leaflet suspension
Commissural plication

Slicing

RCC resection

Cusp extension
Leaflet suspension
Commissural plication

Slicing

Cusp extension
Leaflet suspension
Commissural plication

Slicing, commisurotomy

RCC resection

NCC resection (Half)
Cusp extension
Leaflet suspension
Commissural plication

RCC: right coronary cusp, NCC: non-coronary cusp.
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Fig. 3 Changes of echocardiographic findings

a: Aortic regurgitation, b: Left ventricular diastolic dimension (z score), c: Aortic valve flow velocity.

Posterior: r.An’Ferio»r
gbt &l

Hematoxylin-eosin stein, ><40w

Fig. 4 Intra-operative (a) and pathological (b) photographic images of the aortic valve

These photographs were taken when patient 3 underwent reoperation. All cusps were thickened, particularly at the
edge of the cusp that extended with the pericardium. LCC: left coronary cusp, RCC: right coronary cusp, NCC: non-
coronary cusp.
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Fig. 5 Change in the diameters of the aortic annulus

The aortic annulus of all patients grew along a nor-
mal average curve.
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7 FAW e FROAE R ARTIE, 1991 4E Duran 5 ¥ 12 &>
THEEN, FPEHTD Ross FHiOHZES R %
e LOEEEHEN TV S 19 Kifili, #i
BEFEZRE EH T, GHHRED R UL KBRS
HATHT B2 FROATH O, FHFELHRIE 0~2.2%
L 2T H % (Table 3). 7272 LS
KRR native DFFOMIRR I EE A HT
% 1319 b MR —E LT WAL T &AM
LS.

H CUDEIC X 2 KRENRAR AL 2\ UL Al D
HISICDWT, FEROME T FIRE D KENRFEH
WAL THDEUEMNE (Table 3). McMullan'
% Polimenakos 5 '¥ O TlE KBIRIEAE B & O
BAWRZEDRDEND, WFNOMETE KBRS
FOREFOMIREER L CHEILZREL TV,
McMullan 5 2 &, Z OS2 FRIENEHLLET
HHTl, TRNTORROAHFHEN RN TS T

Table 3 Reports of aortic valve extension using glutaraldehyde-treated autologous pericardium

Pathology . . Freedom GA
Rheumatic Hospital Follow .
Year of No. of Age BAV . . from valve preservation
Author L ) Al AS Mixed disease mortality up .

publication patients (year) (%) related time
(%) (%) (%) (%) (%) (year) : .

° ° ° reoperation (min)
Grinda JM'? 2002 89 16 90 0 10 NA 100 2.2 5 90%/7y 8
Alsoufi B' 2006 22 11 82 0 18 45 0 0 2 80%/3y 5
Laks H'? 2007 54 8 93 NA NA 53 4 1.8 3 96%/8y 9
McMullan DM™ 2007 21 13 b2 5 43 100 0 0 3 90%/3y 8
Zerda DJ™ 2007 85 17 NA NA NA 55 0 1.1 3 NA 9
Polimenakos AC'® 2010 77 7 44 26 30 31 0 0 12 56%/10y 3

Al: aortic valve insufficiency, AS: aortic stenosis, BAV: bicuspid aortic valve, GA: glutaraldehyde, NA: not available.
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Fig. 6 Microscopic specimens of the pericardium
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The pericardium of patients 2 (a) and 3 (b) was thickened (second and third pericardiotomy). Conversely, the pericardi-

um of patient 5 (c) was thin (first pericardiotomy).
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