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Long-Term Results of Mitral Valvuloplasty and Mitral Valve Replacement for Isolated Mitral
Valve Disease in Children under 15 Years Old

Yuta Kume *, Takeshi Hiramatsu®, Mitsugi Nagashima®, Gouki Matsumura® and Kenji Yamazaki*
(Department of Cardiovascular Surgery, Tokyo Women’s Medical University *, Tokyo, Japan)
Background : There has been no ideal valve prosthesis for children from the point of view of
thromboembolism and size mismatch, and the surgical repair of native mitral valve has always been our
first priority in children. However, valve replacement becomes the inevitable surgical option if repair is
impossible. The purpose of this study was to assess the long-term results of mitral valvuloplasty (MVP)
and mitral valve replacement (MVR) for isolated mitral valve diseases in children under 15 years old.
Patients and Methods : From 1981 to 2010, 30 patients underwent a total of MVPs (P group) and 26
consecutive patients underwent a total of MVRs (R group) . The median age was 4.6 years (4 months to
16 years) in group P and 6.2 years (4 months to 13.7 years) in group R, and the median body weight
was 13.4kg (6 to 35.5kg) in group P and 16.4kg (4.8 to 50.7kg) in group R. The etiology was
congenital in 55 (98%) patients, and due to endocarditisin 1 (2%) patient. Isolated mitral regurgitation
was present in 41 (73%) patients (group iMR), and isolated mitral stenosis was present in 15 (27%)
patients (group iMS). Mechanical valves (bileaflet disc, #=26) were used in all initial MVR patients.
Results : Overall hospital mortality was 0%. The median follow-up time was 9.3+7.8 years (4 months to
27.7 years) . There were 6 reoperations in P group and 5 explants due to size mismatch in R group with
patient growth, and no explant due to structural valve deterioration. Survival rates at 10 years were 100%
in the P group and 88.0% in the R group, and there was a significant difference (p=0.043). Freedom
from reoperation at 10 years was 77.6% in P group and 77.0% in R group. Freedom rate from cerebral
events at 10 years were 100% in both groups, respectively, and there were no significant differences.

2016 4F- 2 H 25 H3fF, 201644 H 4 HERH AW T T Y DR SIS B Ok A,
Corresponding author : Yuta Kume None of the authors of this manuscript has any financial or
Department of Cardiovascular Surgery, Tokyo Women’s personal relationship with other people or organizations that
Medical University, Tokyo, Japan could inappropriately influence their work.

E-mail : yutad4@hotmail.com
* RO T RRER DR IS SR
T 162-8666 AL A#RHTTE X HH] 8-1

©The Japanese Society for Cardiovascular Surgery 2016 doi : 10.4326/jjcvs. 45. 154



AKRIEKIE A+ 15 LA T OIS ERWE AR 35 0 B fH 7 Tl oD s B S et

155

Survival rates at 10 years were 100% in the iMR group and 53.3% in the iMS group, respectively, and
there was a significant difference between the groups ($<0.001). Freedom rates from reoperation at 10
years were 77.1% in the iMR group and 64.3% in the iMS group, respectively, there being no significant
difference. Conclusions : The long-term results of pediatric mitral surgery were acceptable. Mitral
valvuloplasty for patients with isolated mitral regurgitation were excellent. Mitral valve replacement can
be performed with low initial mortality but should be reserved for medical and reconstruction failure
because reoperation and late mortality are high, particularly for patients with isolated mitral stenosis.

Jpn. J. Cardiovasc. Surg. 45 : 154-160 (2016)

Keywords : congenital mitral valve disease ; mitral valvuloplasty ; mitral valve replacement

i U &I

ANSTIH OO N T by L2 A % 0D i B A BFSE <P LR
B, MEIHEI A ZIZy FREDEER DD, WK
ST 175 2 LR E Ly, b &5 ik
i & 2 ZREGIAFAET . 4al, 15 2L O IR e
FREE (IR M R %E0E  (isolated MS : iMS), IR
PE4 IR FREH S A 2E  (isolated MR : iMR)) 125§ 5 {91
F2 K #hi (mitral valvuloplasty : MVP), {8 i ¢ & 6 gt
(mitral valve replacement : MVR) @ 5z b M i #gt % # it L
DO THET .

MR EFE

15 LU T O IR P e 7R PA SO A, INSZ M4 25k
ZREICH LT, 1981 4E 1 A 5 2010 4 12 H & T2 4P
TIEWRFRIZ A % 17 - 723558 30 KEfI & P #E, HEMFRIC X
2 i R E il % 17 - 72 i 26 JE & R B & L 72 8f 56
eGSR E U, i, Sk, (K&, BRI, fHiEm
PHSHANATAE & (AP AShE D 43 8, i, i L 2= Ffpofd
K, EEE, N, BRMOFEE 72 OME, WBEHEADE
RER EIZDOWTH T TV~ A4 X —ESIT & BIRN %9 ) iy
AT WRRGET U 7=, BT i 41l % D PLEE I & L Tk

J—77 ) VEMAWT, PILINR A 2.0~3.012k 5% k> 2
Vhu—LLTW3,

P BEIZIRS PRI AR A0E 3 3, RSPk AR B SR 4
i 27 5, R BHSAPEEIEFRIAEAE 12 i, IR PR e T
PHEIANE 14 I CTh - 7z, K& U TR MED 55 i,
&G DN R DS 1B T d - 72, WEFOBET = % Table
LISRY. PREDO YT 4.654.6 % (4 7 H~16.0
%), REEDESEMNZ 6.2+4.6 % (4 7 H~13.75% : 1%
K 4 BlEte), Bz PRECT21 59, REFT 16 % 10.
P Otk L 13.4489kg (6.0~35.5), REFDOFHfk
H1316.4+11.2kg (4.8~50.7:10 kg Aiiii 7 il &¢r) TdH
D, MEFRICAERZEER NG L -2 FYEERRIE P
BT 9.2+8.6 4 (0.4~27.7), R # T 10.2+8.0 4
(0.3~26.6) TdH 7.

IR PRAZAEIZ 351 % Sellors 234 &, MR FRESIA 4
JEIZ 361 B Carpentier FFHONFRIZLITO E B0 TH 5.
P #EIZ I 1 B IR M IE R R A2 E 3 Il R I Sellors
type I 28 2 f5l, type I1 28 1 T, type I IZR S Nhih >
7z RS PE R R AR EA SR AE 27 Bl NFARIZ Carpentier
type I 28 2 f3ll, type II %% 16 f5il, type II 4% 9 Bl CTH - 7=.
RHEIZ 351 2 IR PR IE SR 2 0E 12 (O NGERIE, Sellors
type [ 28 4 i, type Il 73 6 5, type I i3 R 519", fEiRs:

Table 1 Patient characteristics

Variable Group P (n=30) Group R (n=26) p-Value
Age (years) 4.6+4.6 (0.4-16.0) 6.2+4.6 (0.4-13.7) N.S
Gender male (M/F) 21/9 16/10 N.S
Body weight (kg) 13.4+8.9 (6.0-35.5) 16.4+11.2 (4.8-50.7) N.S
Follow up (years) 9.2+8.6 (0.4-27.7) 10.2+8.0 (0.3-26.6) N.S
Valve pathology
Stenosis 3 (10%) 12 (46%) 0.005*
Sellors type I 2 (67%) 4 (33%)
Sellors type II 1 (33%) 6 (50%)
Sellors type III 0 0
post mitral valve replacement 0 2 (17%)
Insufficiency 27 (90%) 14 (54%) 0.005*
Carpentier type I 2 (7%) 4 (29%)
Carpentier type II 16 (59%) 6 (43%)
Carpentier type III 9 (33%) 2 (14%)
Post mitral valve replacement 4 (29%)
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Table 2 Operative variables

Variable Group P (n=30) Group R (n=26)
Repair procedures
McGoon 2 (7%)
Resection and suture 6 (20%)
Cleft closure 2 (7%)
Kay 13 (43%)
Reed 11 (37%)
DeVega 2 (7%)
Annuloplasty 3 (10%)
Ring annuloplasty 6 (20%)
Chorda reconstruction 2 (7%)
Open mitral commissurotomy 2 (7%)
Ring resection 1 (3%)
Replacement valve
ST. Jude medical (HP) 22 (85%)
Advancing the standard (AP) 2 (8%)
Bicarbon 2 (8%)

Average valve size (mm)

21.9+3.8 (17-29)

BRI 2 BT h - 72, MEEFPIRM%IE R S har >
7=, RREZ MR AR R YRR %28 5 T d > 7=, #lml A
5 g R E R & 2 5 2RI 5 FlH D, /3T 2 — b
MV, HEsgflE s, FLEFHRESEE T - 72, ML
TR FREA SR AE 14 MO NFRIZ Carpentier type 1 75 4 f4l,
type 11 23 6 3, type III % 2 f5il, fRWH FpiE #adii sk A% 2 5T
»HU, EIRFPIEE% 6 Bl & R T s UIH 1514 &
AT 7=, 1] & R TR E R & 25 5 7RG 2 5 il &
D, FLUEAILE A 2 6, BEREE S 2, double orifice
MV 23 16T - 7.

= ES

FHFECHNT & & 1258, HEREMIC REET 4 6l % 2%
S7. BEMMEPET6M, REETSHNCEED L. MaBdE
BOHEEMREE &R 16132 =0AT, AL
EJUIFED b o 72 A BIOFERNZEI L Tid 4 Bl & & 9007
PEFERIIRAEEDERITH 0, itk 139 # H#IZBUIMAE T
10, itk 4 7 A2 1Hl& itk 6 & HIZ 2 floAR4a Tk
W, 1B MEE A DA EDERETH - 7=,

iFk KO L zFpIcBIL Tl Table2 D& B D TH
5. fHH L 72 ROMEIZ G T, SIM 128 22 {A,
ATS 35 2 i, Bicarbon 7 2 TH 0O, AL 277D
Y4 203 21.943.8 mm  (17~29), K- 72fEflE L0
TR & 22> 72RER 2R E 7+ v —hOBIRIZEK T 5570
D4 X1 23.3£3.7mm (17~29) TH - 7=,

PRSP IE TR PASEA AE 109 2 (IR FR Ik D iy X
LIToEBDTH B, FFRISHT B & L TIX Resec-
tion and suture 23t & % < 6 ffl, McGoon 2% 2 f§ill, cleft
PRSI 21T d - 7=, 2HEBIZ T 2 i3 Kay 4% 13

i, Reed 748 11 #l&, JEfT U 7= REMEF IR O 75 5> Tl
LEVWTITH - 72, o4 2 i AT Fde & H
W2 O 6HlEd %<, DeVega #:h 2 i, Frak
230, MEREEN 2HTH 572, HBTHEIT-7280
NEL ALNIT.

PR PERSIE TR ASNE (2 5 U ChitdT L 72 (g ekl & L
TiE, YA 216, ) v 2 URA 1B TH -7, PRE
ICBOWTHFMi AT -7 66, BLXUCRBIZEWTHT
5 %47 > 72 5 WIOFEM % Table 312789, PEHZI T 5 H
Fli 6 1> 5 B, FRAFIIRFREASHAAIE I U CE i
il & AT L 72D A 5 l, itk l M B fE MR IR R A0E & 7«
D IR ERIN A B L 728 D2 1HITH 572 BLTIC 614
Dtz 8. FLIRAIO 73 Wi ds K O FpR OBz LT
LA =)L 7 ILT e FAVEEEL.ORIC & 5 (4IE Frim i i %,
type I BRAFWH D728 144 7 H%KIZSIM 29 mm 12k %
TSR & 25 o 7, FLUHARERE & Fpdssiiii ot L ¢
McGoon ¥ % & U Kay-Reed 12 & 5 {515 7R i 14,
type 1 BRATWF D 728 2 7 H %12 SIM 25 mm (2 & % fEilF
FREARIN & 78 > 72REf, $RASEEBDEBEIZ K L T Reed 1A
12 & ARSI, type I SRAF RO 728 2 7 H#%1Z
SIM 25 mm (Z & % i 740l & 2 - 720 Fl,  mirFLEEA
FCAA L, BESRAERIZ 5T L T Reed 312 & 2 (IR
#%, type I FRAEWF D 728 1 £ 12 SIMI9HP (= & 5 i
WEFRE AR & 72 o 72 REf,  FiFLEEAR 26 U T Reed 4
12 K 2RI %, type I FRAFWIRD 728 6  H %
12 SIM 19HP (= K 2 feildFpiEiadl; & 2 > 7256, miseyLod
i 12 xF LU C resection and suture ¥ & O° A TR & H
W7z IR %, HOS R EIRFRRAERED 729 4 7 H %
12 SIM 21HP (= & 2 féllEFp il & 2 > 7258 f T o - 7.
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Table 3 Variables for reoperation
Preoperative status Procedure Post operative status Op (i;;;:;-v al Reoperation
Group P
Carpentier type I Autologous pericardium Carpentier type I 500 MVR (SJM 29)
annuloplasty
Carpentier type I  McGoon+Kay and Reed  Carpentier type I 86 MVR (SJM 25)
Carpentier type 11 Reed Carpentier type I 59 MVR (SJM 25)
Carpentier type 1I Reed Carpentier type III 356 MVR (SJM 19HP)
Carpentier type I1I Reed Carpentier type III 189 MVR (S]M 19HP)
Carpentier type Il Resection and suture+ Sellors type II 138 MVR (S]JM 21HP)
chorda implantation
Group R
Carpentier type I MVR (SJM 17HP) Malfunction 3,669 MVR (SJM 21HP)
Carpentier type II MVR (SIM 21) Growth 4,116 MVR (Bicarbon 25)
Carpentier type III MVR (S]JM 19HP) Growth 2,528 MVR (ATS 23)
Sellors type I MVR (SJM 17HP) Growth 3,026 MVR (ATS 18AP)
Sellors type II MVR (SJM 21HP) Stuck valve 106 MVR (SJM 21HP)
REFICHTIBHFMSHIOS S, ¥4 X7 v SEEL: L0y -
D 3, ALHRERERZ L MFH 1 HITFOTH > 7. o] y P008 _—
LT 5 BloRERd. BRAMC & 5K Emmsm
FAARRREISH LT 4 A HERIZ SIM 21 mm (2 X A FEEFPE E 0.6+ lyear Syear 10year 20year
A B4 LT 3 BIRISH LT 114 3 4 A #I2 Bicar- g ] D ey aare oo
bon 25 mm NDH 4 X7 v FEMAT L= REMEIE S z
PRAEFPASAEREISN LT 11 2 7 ARKC SIM17HP 12 & 0.2 dpt at risk
% (iR ARE BT A M LTV B RIS LT 11 # A £ 7 = i : :
1= ATS 18AP ~DH 4 X7 v F &K Uiz, SRR B A . S L |
FEASIAEAEIZ X LT 10 # ABEIZ STM 19HP 12 & % {iiE _
, L o oo year after operation
FEBEM EET L TOBERISH LT84 3 7 Ak _
ATS 23mm ~OF £ X7 FEHH Uiz HiRBFZIC X Fig.1 A7
% SRV IE ARk A R AN 2 AE 2 1 U T 3 RIS SIM
17HP 1= & 2 (8P ERIT £ 1647 L Cu 3 BIR2S 10 4% N —— -
EATABIERRE 22 L, SIM2IHP = kB HARMRIE ] P=0.571 g
ERGAT U2, RRMMEAHERNMASECHLC2E  F
@
BFZ STM 21 mm (2 K A fEFp BT 2 iifT L T\ 5 B ,g 0.6+ lyear Syear 10year 20year
] . P 85.6% 77.6% 77.6% 77.6%
A, 3 ABCIieS & & b BEET o HRE R E R & b 5 T R 96.2% 90.5% 77.0% 70.0%
L T 044
z. o i
PREE RO, FRMEEE, 5EXOMBEE  § o2 b
PRERLE# 4 Fig. 1~31R9. PREE REFD 10 FHICH -; B . 2 :
2 AEFERIL 100% & 88.0%, 20 F£RFTIE 100% & 80% T 0.0+ r - - - -
0 5 10 15 20 25 30

HOABENR SN (p=0.043). EFFEIZH T 5 847
T3, FlabXUOGRHERIAEEL) ZA2HATFEEL LT
A, EPEFRIEAERE ($<0.001) BXOMEHL =RDOH¥ 4 X
(1=0.034) BHEREY ZAVRF L A>T Ko7z 4 Hl
ZHIEEREEETH D, > 5 3FNILALETH 7. 3
B 5 5 2 fFlid 12.8 kg = STM 17HP % i fil LU 7= fiEfil &,
17.5 kg {= SJM 21HP % fdi Bl U 7= 5E T, (80EFIEAEAE IS
HLUTHABRESORBFEHTE A>T EAFERED

year after operation

Fig.2 fHFifylalit

12&FEZON. 2K 1HNCELTX7.7kg 123 L
T SIM 19HP Zfi [l LTV 3 Al 6 A A BRI it & i
EHFELE->T WA, PHL R#ED 10 FEBHZ 1) 5 HF
fifabeEI 77.6% & 77.0%, 20 FFHFTIE 77.6% & 70.0% T
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W, HEMEEEA Fig. 4, 510m3. I E SR
BHE & P I R AERED 10 i K U820 R I
BAEGFHRIIE LSS 100% & 533% ThHHHEXENALR
7= (=0.001). REIZHFWTHHL 2RO H 4 XiF, K
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12 72.0% & 64.3% ThH D AREIZAS AL - T

% =®

NS #5105 (IR FR RIS 5§ 2 ZE R INFR (2B L T
2, FMHECEOFE, ELE, FOE, MiEfiEoh
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FERAT O LBV, FRFPOTRIKAGHEE O X, Bk E
Bz O EEREERFOREE X L EH 5, TTHEARRD M
AR ETS OB L NE TR TVWBE Y, RAIZET
2 AR R S RIFAFH L L THEsZ LD
HBTWH, R MIEAEEIZE OERE & ik
D725 =0 EAEFIZ D 5 <, MIERERITIZ VLT
BHEEFHALEE Sh3H#ELFHRiEE415. KFLI
NI O fEE AR SR A 12 U TS SRR I A T
179 2 & TRIFEHFMbEEARE L TR, /H
SIATRFELELTERYF I 7ItFurF Ly afnT
BT EMRE ARG L TnaY, 7, EETRY Y
FHRERY, BRM TS > THMEFERMTO KA R
Hih->TEREVHIHGEBRH AW, LHFHIB T A HE
FIEEAG ORI, i T HIC I RERE REE< Eh
BIEBTFET B8 DD, FOEOWAGTFEEROKEEE
HEE,» S, EREKEIIRIFTHELEAS. 7, 5k
Al ORI K 2 HIEFEIRNNIZ ) 22 Enk Eh
THEHY, 2IEKMTIERAS TS > TEREMM Y 2 2
BWEVIREL B HY. KITIEAEH S A3FLYEHI R
FIZ K B (I FER A bEfT L, A % TORIFEHET
LB L A FF R ARG L TWAY, YRR I 1 B 4EF
BT TR 4 B4 2% 5 72 & DOk FHIFECILER
BTHHT, MEOMELHELTEESAVREEE A
3.
PEIENC X B A TS AR A2 RE O AR R I 4
MRS A SR I IR THEIZ (0=0.001) K< &->T
W7z, REFTIEINSIM: IE AR ERE 2 12 5] (46%) Tdh
D, PEO3FE (10%) IZHRTELB->THD, RFFIC
FoWN TR M IE AR IR AEAE +5 & OV A4 fH AR EH 8 R 2
IR LTHERL 2RO A4 ZIAEEE R oA T (]
7 VAR AR AEAE ¢ 19.843.3 mm, TN (0 AR SR 4
JiE © 23.7+3.3mm, p<0.05). KEIRFEEMIZHOTIE
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