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Posterior Mitral Leaflet Extension Using Glutaraldehyde-Treated Autologous
Pericardium in Pediatric Patients with Congenital Hypoplastic Posterior Leaflet
of the Mitral Valve: Technical Pitfalls and Long-Term Results
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Surgical management of congenital mitral valve regurgitation (MR) is challenging, and the short- and long-term
outcomes remain controversial. In this study, posterior leaflet extension using 0.625% glutaraldehyde-treated
autologous pericardium for 5min was performed in two patients (aged 1 year and 4 months, and 5 months)
with moderate MR through hypoplastic posterior leaflet of the mitral valve. There were no additional reparative
procedures for the mitral valve. Shortly after surgery, MR was mild and none, respectively. Mid- and long-term
assessments showed that MR was trivial and none, respectively, without increase in the peak velocity of the
mitral valve. Posterior leaflet extension using glutaraldehyde-treated autologous pericardium is an attractive
alternative for the treatment of MR with hypoplastic posterior leaflet of the mitral valve in pediatric patients.

Keywords: congenital mitral regurgitation, posterior leaflet hypoplasia, mitral valve repair, posterior
leaflet extension, autologous pericardium
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WICMTTIFEREICT> 2. ERICYFIE mild, none ICJRA LTz, 94, 3F0mEEHICIE, HAD
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INROHEIEFEAB A (MR), FRCERMEMIE
PASAR AL, PR, FLEEFPHR L Vo T MDA
FAITINA TR DOILR AP N5 E DIRA D HEC B 5
LTWBZENBWD, FRLAEAENK, FICKED
EZERLUETHO TADPRETHZ Y. ZOEHT,
B DAIER 2 ST/ NIC BN T, #iffx/zid 7L
2—)V7 )7t R (Glutaraldehyde: GA) %175
e A D Z R LRI OFRICBE LT, Th
FTVLONDMENRENS . LaL, /WA,
FRICALIRIIC B %5 GA WL E SOV L 72 F R
IEEM OIS 13D, FREMREICET 285X
Ronizw., S, AR 16z 58 /NEOBRRIK K
IMIFRAE DR MRICH U, GA LR H LDz
WL EM 72 2 il T 72D T, KifilOFHE &
HEME GO EL ST 5.

E B

JEB 1 (Table 1)

FEF : 14 M H, . K 8.8kg.

R 403, 3,396g THIE. 1KIFICHID TOM
BiEiE i, Wi X MEE O (CTR):
60.8% & LK Z RS Iz
DIFBERKRE (Fig. D: %R, FicP2ZHnel
TAARIERIC & % moderate MR % F287-. {HiIE e
1% 20.0mm (114% of normal) Th-7z.
DEDT—TIVIRE : MR: 3 &, LVEDVI: 132.9mL/
m? (246.7% of normal) T®H - 7.

Fir (Fig. 2, 3): M EPYIBIIC A D2 R E
L, 0.625% GATAIRIC 5 TRlIRE X Btk AR
KT 3 e Uiz, BATREIRE M, R AE AR
MCANTOM 2L L, OMEIRE, AR DEYIT
HEFRICEE L. HERZHEREL P2 Z2Hh e L
FBRROBIEKL TH - 7z (Fig. 3-A). HBREFRHIC
Ho TliREE < £TYIfIL (Fig. 2-A), 7 FIcht
AL T iRz YIkk U7 (Fig. 2-B, Fig. 3-B).

Table 1 Patients’ characteristics

HOOEDRES X 7-0 KD T ¥ L ik vz
AT, FTAMMERES LIE, Rl s O 5
BOWIICEDLETHOOEZ bV 27 LU THRM
ICHE#s L7z (Fig. 2-C, D, Fig. 3-C). ‘EHIEf/KIC X
Wi T A N CHiRAHIE T E e L REREL, D
B2 PRBA U7z, N DR A 1 A58 i Ol v T A
# (TEE) TWifA mild ML NICHIEITE =T & &2
BL. ANTOlih S OBRIEAR TH >z, AT
i RE R R OOV L RERT I, 2N ZE N 12557, 9293 T
HoTz.

fiTiRid | 1812 18 H DD E M A Tid, MR
mild TH o7z, itk 9 4E 6 Hh HEKE, MR I trivial T,
F 7z, @R ORANTE (Vmax) 1E0.9m/s TH-
7o, BODRZEHIBROMFEIEKTLTNSE
DD, HODEOREIZEE T, AKIEIZZEDTWIR
VW (Fig. 4).

FEMI 2 (Table 1)

G 5 H, R DEPRRRE (Ventricular sep-
tal defect: VSD) Z&f. 1A 6.3kg.

IRFRAE 1 4138, 3,146g THE. 3MARICHIS T
Mgzt S Nz, IEE X #REET CTR: 63.0% &0
PERZFRD Tz

Fig. 1 Preoperative echocardiogram of case 1
Moderate mitral valve regurgitation is shown.
Posterior mitral leaflet, especially middle part (P2),
is hypoplastic.

Case No. Diameter of MV ring (mm) . . .
(gender) Op. age BW (kg) MR grade (% of normal) Associated cardiac lesions
1(F) Ty 4m 8.8 moderate 20.0 (114%) none
2 (F) 5m 6.3 moderate 17.3 (117%) VSD (Pp/Ps=0.9, Qp/Qs=1.94)

BW: Body weight, MR: Mitral valve regurgitation, MV: Mitral valve, Op: Operation, Pp/Ps: Pulmonary to systemic systolic blood
pressure ratio, Qp/Qs: Pulmonary to systemic blood flow ratio, VSD: ventricular septal defect.
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Fig. 2 Surgical illustration of case 1

A: Incision in the posterior leaflet (arrow; incision). B: Excision of the secondary chordae (arrow; secondary chordae).
C: Trimming of the autologous pericardium. D: Suturing autologous pericardium to the posterior mitral leaflet (arrow;

autologous pericardium).
A I B I [} :

Fig. 3 Surgical procedure

A: Mitral valve before operation. Posterior mitral leaf-
let (especially P2) is hypoplastic and its movement is
restrictive owing to the secondary chordae. B: Inci-
sion in the posterior mitral leaflet and excision of the
secondary chordae. C: Mitral valve after operation.

DB ERIRE - M#RF FAR VSD & p2 ZHune
UTeBIARIEAIC & % moderate MR 2388 7. {4iliEFP
itid 17.3mm (117% of normal) TdH -7z (Fig. 5).

ARNRBERSBSFRIME £3BbE F15

DD 7 — 7 IVIRE © Pp/Ps: 0.90, Qp/Qs: 1.94, MR:
3 &, LVEDVI: 126.7mL/m* (256.0% of normal) T
Holz. EEAROILKIIERETHD, BIUAKEED
FIRA TH S 72, VSD DA Tld MR ldek® L
TOEHIETL, [FARFCRRIERIC X 2 HIE K 2 i
19558 E L.

Fly - AR OEYIR CHEEFRICEREL. P2 2H
DELUTEBRIBIERTH - 2. JEF 1 & FREIC GA
W CLOEZ W THRREER 21T > 1. LB E
FASH L 721%, FMfishiRzA0I5 L, VSD 7S 74
S 1T Uz, AN TOOMEERERTIC TEE TR
M trivial ISR TE 2 L2 R L. N0
5OBUIAA TH > To. N TR R OO0V IR
Mix, #NFNn 1694y, 110 7 TH-o 7z,

irsRd - 1tz 11 H Dl & kA Tk, MR &
{HA L, Vmax 1.5m/s Th -7z (Fig. 6). 1fiif% 3 42
MHAKE, MR OFFIEEL, HAOBEZZDH%HRO
AP L CWAED0, HOORONEREI
T, AKRILIZFRD TRV, Vmax 1.6m/s & #EFT1Z
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Fig. 4 Postoperative echocardiogram (9 years and 6 months) of case 1

The augmented autologous pericardium is mildly thickened and its movement is reduced. Mitral valve regurgitation is still trivial.
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Fig. 5 Preoperative echocardiogram of case 2

Moderate mitral valve regurgitation is shown. Posterior mitral leaflet, especially middle part (P2), is hypoplastic.

Systolic phase

Diastolic phase

Fig. 6 Postoperative echocardiogram (11 days) of case 2

Mitral valve regurgitation disappears postoperatively.
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Fig. 7 Postoperative echocardiogram (3 years and 2 months) of case 2

The augmented autologous pericardium is mildly thickened and its movement is decreased. Mitral valve regurgitation is

still none.

RB TR (Fig. 7).
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FeRVE(EIE P EAS A4 (Congenital MR) &, K&
K3DDBEICHBENS 7. THDLIERAAD
BENDH 2L DD cleft PFEILKDIEK L 5% E D
(Carpentier 77 % Type D), EH MR X 723 FLBH O
e - LR TR 27 DORMIC KDL D (Type 1D,
FLEAF F 72 3R O e R B K D 7RO 8) & A
[REN2E0 (Type IID KR 5N5. SEO 2 f
&, P22HLE LIEBREIRDKIEKT, type ID
partial leaflet defect & %\ & type III @ short chordae
Y92 EEZABNS.

RN T NENOFRREIC)IS U T I I 72 #
LT3 278 cn&E T, NI HER S
TlE, FPRHLARD EIADIRZP ED 5 D2 (Pl
F72E P3) ICBRIA L7222 LU Tl commissural
annuloplasty DMLV HT, DA H T T DiEkRHY
RS BIFCH 2 LMEI TS Y. Ba,
20054 1 H 70 5 2018 4 6 H & T 2 5% A i D /R
RN R (BEPRRESPHLEZRES) I
X9 % Fifit 23 B, R OILTE K7z 5 HIREER L 7z
(Table 2, 3). Z®D7&/T Pl £7zld P3 DIEIEHK 3
T I3 commissural annuloplasty T & % Kay 1% ¥ 7%
froe. e R IhERY] & ISR mild LR,

ARNRBERSBSFRIME £3BbE F15

Vmax O FFRZRD TRV, LHL, B2 FHlDX
2 7% P2 FUL DB MBI K THERILRDIF & A E 730
JEBITlE, commissural annuloplasty Tl i sSH#HDF#
fahy, BRI IO NE L D, FPERERIC
RO IMENE L 72 5.

Ohye I, FAEILRKDIEDRWVIEFITIE, HDD
AW BREEIC XS FEBEO AL, BB
> coaptation zone Z{EY % T L WEE L WX TW
5. T, FRZLET 3720 TlERpROmHIfEX
B, FRHCHLBAT S RIREZ A T, 7R
H Hii O ] B 72 G5 9 2 B D 5 & HBRRN TN
%Y. M2 HITIE, EEOKICIEL TRIE R
DIERIETBETH - . 241& LOARRIEIRIGEE
T, PEAE &I X0 RHICTFHRiNATE &
WCEllzbbEZEN. DT ehs, BRI
BZ1TV, RRHCOANCEREICNE T 2 R Z2Y)
FRd % LT, FREEDILK EBERR2AROAHIMEDL
HIME LN,

FEBI 1, 23 WI e BRACR® L T D, #nZ
NIf% 9 B KU 3 FFOLHE SRR T, EIEPY
HlEZFNZF N trivial, none Ic & EF > Tz Fiz,
EEA A DR ATRE ZNE1N 0.9, 1.6m/s & LFIE
RHTWirh otz UL, mEFlEE, RiRoH)E
FEFT, HOODETIEE LB ROEE GRS A
RALIERED TWianE 00, afEiftid k&K RFLT
W%, Kalfa 5&, ®BEREAKTHNE 3 DO scallop
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Table 2 Etiology of mitral valve regurgitation less
than 2 years old (n=23) (2005. 1-2018. 6)

Etiology n

Chordal/papillary muscle rupture 7
Prolapse 6
Cleft 2
Posterior leaflet hypoplasia 5
P1/P3 3
P2 2
Hammock valve 1
Infective endocarditis 2

Operative cases for pediatric mitral valve regurgitation in
our hospital. Excluding atrioventricular septal defect and
single ventricle physiology.

Table 3 Operations for pediatric mitral valve
regurgitation (n=27) (2005. 1-2018. 6)

S

Operative techniques

Valve repair
Commissural annuloplasty (Kay) 1
Artificial chordae
Commissural edge to edge
Posterior leaflet extension
Cleft suture
Leaflet resection
Papillary muscle splitting
Valve replacement

W ="NNNWO O NN

Operations for pediatric mitral valve regurgitation in our
hospital. There are 23 patients (see Table 2), 27 operations.
Several techniques were applied in same patient. Exclud-
ing common atrioventricular valve and single ventricle
physiology. 3 cases of valve replacement were re-opera-
tions after valve repair.

ICIMNTVWBTIDIC, BREERZ —KODLETEE
5L, B (LEED IChE (gutter) DX IC%
D (gutter effect), FFAHIRZ & 729 LB XTV5.
ZOTHELT, BRDO—DDscallop, FFICHIN
(PD @ETIES NIV EHMLTCHZ Y. LaL,
P2 WHULDEIALIE I TR, BRBARDIEEZTT
DEBE AT AL, FPRILKDOEW, P22
HUD & LTz ROIRIEERIC & D MR 73k U 72 T,
FIRODKE E LHEDIEE XTZBIEFISEWE DD
FIAEEMORVIESTH 5 & BbNs.

H O (autologous pericardium) 7% ] U 7z
TR B B LR 1 97T 1960 FERICHE TN T
%W, ZOBOEER, WIKPIZE T, BriE CaOE
BIERRHAEC LY emGanz . 1991
T Chauvaud 5%, #rfiFH ORI L T, GA

W72 1T 5 1z 3 CUDBEIE RO <, ki En
T3 LN, VT, SR, SRR E o
MEAR ISR LT GA ML (154%9) LizHALEZ
HOWTEFRRIERIC K BT (WD 5 Carpentier's
technique) ZJHZEICIE UTHRHEE > THE LR Y.
GA ILF 217 > T AL IE A AL DT D, Ad
DETIEAIKIED ) A7 ZBET % L MEEN T
%19, /NRBINS B TOBEOMBIRIE 3 75 5 15
DETHLT, —EDORMBIZN L8 F i,
FFMBICROOBEIEMHEEINEZ > TV 72,
Kalfa 53 GA U 27O I L TV DB EIBEXNT
W3 V. A NEO KBRS SR ISR L RS
I GA JLEE F DR CHIME R & 72 RN 217 >
TV 7, LR A E AT 5 4, R
T35m&e L, FHICHTFMFITIEITE SR TRDEM
BAEYIBRT 2 X 218D TVBH, YIEFIDX 51X
EBIR. IR, FFREMBIO 5~7 EORGHETIEHA
CDBEARROTENEL BAFTH - T2, FL Fiifl T
&, FIEBNC b U TR B R L7z, £
TRMPRRERNC DWW TS EBET T 2 08 D 5.
FRABIOHE TIZ, Dillon 5I3BIIEERTT > I2E
Bl 7 FEZDOFHFMATR TEMHEMEILE, SBFER G
bZBDEM> T EHELTWS Y. —7, Fukun-
aga B, AR ZHIBFEA (HIESIEEM)
I U7z GA LB (15 43) B DIROFEFiif] 14
il 5 i microscopic & fi ik 7z @RS Tz Lt LT
VW3 Y. SEEE U 2 6l 3~9 EORSETIE, D
Ta— FAIKILIZERD TRV, SH%EERICE S
%2 EHORRBISR 21T 0B8N H 5 L Bbh .

& G

%R, FHT P2 BHLDIKIE K ZIRED TR E T %
NRD MRICH L, GA LR E CLORZ FW 72 908
Eftiz, dRZET 200 To72. 2618 & BEFICH
WahlEd s N T, PREIAKEDS BIFcdh-o
To. HBODIEZ W IR RIRIE/ N D P2 ZH0
LT BBRDEILARIC X B MR T %A H i
D1DOTHBELEZILNS.
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