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Pediatric Aortic Valve Surgery: The OZAKI Procedure as a Surgical Option

Hiroomi Murayama

Aichi Children’s Health and Medical Center,
Kids' Heart Center, the Department of Cardiovascular Surgery, Aichi, Japan

Various techniques for treating aortic valve disease have been proposed and implemented for cardiac surgery.
However, existing methods have certain limitations; therefore, we are always looking for new alternatives.
Choosing the best possible technique is important, particularly in children, and the balance of the risks and
benefits of the various options for aortic valve surgery remains an issue. The OZAKI procedure involves recon-
structing the aortic valve with three separate pieces of autologous pericardium using specialized instruments
and standardized techniques to ensure the reconstruction of a reproducible aortic valve. This procedure involves
the independent reconstruction of each aortic valve leaflet and aims to reproduce the natural dynamics of the
valve leaflets. Notably, aortic valve disease affects children throughout their lives; thus, long-term treatment
strategies must be developed. This study shows that the OZAKI procedure is worth considering an option for
growing children.
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Fig. T The OZAKI procedure performed on the patient with truncus arteriosus communis

Autologous pericardium of the size intended for reconstruction is harvested and treated with glutaraldehyde (A). A
quadricuspid truncal valve is found through the aortotomy on the cardiopulmonary bypass and cardioplegic arrest (B).
Autologous pericardial leaflets are created after considering the design for reconstruction (C-E). By suturing each leaf-
let, the neo-aortic valve is reconstructed by tricuspidization (F, G). The windmill-like appearance is a sign of good recon-
struction (H).

© 2023 Japanese Society of Pediatric Cardiology and Cardiac Surgery



156

BYHAZXDRREH SN UDERTTT S L— o
SRRICHm L T, chzioifknwTRAEL,
DRZ RIS 0% 4 ROHZICLTW% (Fig.
1A). —FRITDOINTINTIC LD Z FREUT & 7%
WEEEHNE, BRI ZOENSNT X SICLT
RT3 e db.

DFRALER | RIS DEDEATZD, BN TEZD
LW 1S, LU ORZ R 2 X EFICR
ENTTC, BFENSTL—MCEET S IhE
0.6% 7V Z)V7 )V T & RISIRICE R U C LS
5. BRATIKRERF 107 SN TWVED, HEHES
FEROEEDDEDEE ZER LT, 5905 70
JEICHRE L TV 5. NI AR RIEKTO 6 72D
Ptz 3 A1T- 729 2T, T 2E01E CAHAHE
KicigLUTHL.

KENREIFA « FRUIBR - (AYMEER, OMF 1R FICKE)
IRZkEYIBId %, RAFCZE LI-HETERMIEZ, E0F
NC B IAET 2NN D A FTH 5. NI FAliiE
o &I BREIRYEH R, BEO=RTEL, —R
F, R, WRALREIEIEREEZLTNBT
&M% (Fig. 1B). FrR & 28, raphe & & &Il
BIRBACTE DOBRZIR L2 5 2 T, FREAMINIC
YIkkd %.

REEBRTE « IEMIEEREETR - A PER D=
THRWES, EOXIICHARZFHET I, 7YY
BRI REND D, FHIFIEF RS R A p
DIHOFEAERGEE UTED, Thzed Licfo "L
HAERH TS, Raphe HEZDOF E Tldscde L
TARHET, £ DEE, ORI A8 7 E 7%
TEHCEICKRD. O, WEIIRBHCOEONMES,
TFHEEIC X B MR D ORI HEM 2 £ 2 E 5 Liah
5, BRRMAIRINCHFICES X5 IED N #E
ZTHA T2 (Fig. 10). BRENEX 72L& T H
T, OZAKI ¥ A ' — 7% I\ T a3 R B e 7 51 9 %
(Fig. 1D). T DR, HLsRHAD KEINRESS I e 2 Fi Bl
95K IREET, WY)REE T KBRS YA —
U TR % Y. ORI X > TR 55
RY A AZRET ZDT, TOFHIOKSEED OZAKI
FOREERA Y N TH 5.

RRIER - 8& . 77 L—rZHWVT, FHIIL
et A ZOFRREWHLBEICE L, Yok (Fig
1B). DIRAROEENEEMMDNEZEMERD KD
Ity b LU, nadir 52 EIC AT, ik S
THEE LT < (Fig. 1B). &9 —APIDEHR T
R 5 K I ICHAREHE, KBIRY CHEIET
% (Fig. 1G). gD Thhid, MALFLU 4-0

ARNRBERSBSFIME £39F E35

polypropylene 5 Z i i3 % /%, /NI TId 5-0 % 6-0
polypropylene %:Zffif1d % L& 2. FE LD
JEFRRD THhE B FE] DIFICE>TVWS T ENE
bfls NN CEH%Z L5 % (Fig 1H).

FilTpiR

OZAKI #EDOFMifElE, bhbNAHENICTTS
TVBFHNOREERTZEDTHEL, D
FEEICRFRE TR E C L3RV, R T IETRERAOL
MiiEZsHd % &, BRAEHANNETE, ifzsese
HOFCEDFHIIE NS HSNH 5. ThUd, ToRRE
NS KEIRF P IREEDVNE D> 720, BT HE
LTS &5 21975 o 120, SRl 3
R T OFPRO AR S THEMIRMHTLE 572D
THIEMNEREEZEZ TS, M, ThHICHET
BZTENRWVERICENS Y THZLEENVAS.

Sk X Hic, NRICEITF S OZAKI 1571k
Bz ERlc LIZVAY, ISR T SRS 13K
HENSFETHS. Great Ormond Street Hospital
D Wiggins 51, /M KTEFMAIC OZAKIL iEF
1ol Z O it UTz 58 fil 2 £ & &, it To
RKENRANIMTTEDO A AL T &, 3 FHROHFM X
Tl S DAL D KBRS PASHAS 22 18R 72 79.0%
+8.0% L L7z ?. Boston Children’s Hospital 7
5 57 BIOHE TIE, SMEINCIEC N LApE e
UTERNS 75 <, Al B B 1 KBRS B A 1
16.9%£9.5mmHg TH D, 98% ML LT O KBRS+
FISiR 2 TH ol LT ?. F7z, Polito 513,
OZAKI i£ 22 fiil & Ross F1fi 16 Bl & LL#g L C, A7
K, BFMEERIEIEETH > 72h, OZAKIEDH
THREEHIC KBRS OLIMTTHED L7 B A A5
NEEWE LY. WINOWETE, WARISHT
% OZAKI &, Dix & & EIAMICIE AR ATRE &R L
Mefam L TW0a. 2L, IhboWmEE, H
JEFPRIC PhotoFix (Cryolife, Kennesaw, Georgia)
CardioCel (Admedus, Minneapolis, Minnesota) &
W o T SR DRZ AL U7 EfIn 2 < S XN T 50
&, HOODBEIC K2 HETH->TE, BELRRSH
TEPMTHNTWE D, DR [ E R ARG I B E
BIMNZENTVIZDTBHDT, FEROFHmICIE—ED
HEDRETHS.

fii% R HAD S PHARR PR
Tk, NRICET % OZAKIL EORRERITIES
IKBRENTH HDT, HERGIOKREZHMET 5.
SEBIOMEE % Table 11C/R9. RRITHN: L] =



157

6:4, FililRF 3 MA~14 5% (F137.8x£4.0, HJ{H 8.5
), 1REE 3.0~43.6 CFY24.0+11.9, HyLfE 22.2)
kg ThH o iz, FH#EE & x> T REREA I, K
RS 8, ARBHARST 1, FRBIARERSF 1T, EIRAER
Perg R4 =5:5 TH o1z WHRDS B 7 HIHMth

Table 1 Characteristics and operative/postopera-
tive details of patients

Patients’ characteristics n

Patients 10 (M:F=6:4)
range mean+SD median

Age (y) 0 (3M)-14 7.8+x4.0 8.5
Height (cm) 50-156 7.8x4.1 9.5
Weight (kg) 3.0-43.6 7.8+4.2 10.5
BSA (m?) 0.19-1.32 7.8+4.3 1.5

Diagnosis & treatment history n

Fundamental diagnosis

CoA complex 2
IAA+truncus 1
Supra aortic stenosis 1
Tricuspid atresia 1
ASD 1
PDA 1
Target systemic semilunar valve
Aortic 8
Pulmonary 1
Truncal 1
Surgical indication
Stenosis 5
Regurgitation 5
Prior catheter or surgical intervention(s)
PTAV 1
EAAA+VSD closure 1
DKS+TCPC 1
Bilateral PAB 1
Operative details & outcome
Concurrent surgical procedure(s)
Aortic arch reconstruction 2
Palliative Rastelli 1
Modified Myers 1
ASD closure 1
range mean+SD median
Op. time (m) 273-633 412+105 398
CPB time (m) 158-356 238+54 241
AoX time (m) 96-208 140+34 139
Hospital mortality 0

AoX, aortic cross-clamp; ASD, atrial septal defect; BSA, body
surface area; CoA, coarctation of the aorta; CPB, cardiopulmo-
nary bypass; DKS, Damus-Kaye-Stansel anastomosis; EAAA,
extended aortic arch anastomosis; IAA, interrupted aortic arch;
Op., operation; PAB, pulmonary artery banding; PDA, patent duc-
tus arteriosus; PTAV, percutaneous transcatheter aortic valviu-
loplasty; TCPC, total cavo-pulmonary connection; VSD, ventricu-
lar septal defect.
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Fig. 2 Physical data and measurements of patients

The height, weight, and body surface area signifi-
cantly increased during the postoperative follow-up
period (A). The preoperative and most recent Dop-
pler findings indicated significant improvement in
the aortic valve maximum blood flow velocity and
degree of regurgitation (B).
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Fig. 3 Echocardiographic and Doppler findings over time
Echocardiography indicated that the aortic annulus diameter was 10% smaller immediately after surgery than preop-
eratively and tended to increase with time (A). By standardizing the diameter to a reference according to body size, the
temporal enlargement of the aortic annulus in individual cases was suggested to be a normal dilation associated with
growth (B). Blood flow velocity appeared to improve postoperatively and then tended to slightly increase (C), whereas
aortic regurgitation was observed to improve after surgery and then generally leveled off without worsening and then

generally leveled off without worsening (D).
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