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Abstract

Patients developing residual or recurrent mitral regurgitation (MR) increased to moderate or severe
grade after mitral valve reconstruction for MR were investigated by correlating the lesion and operation
method with the echocardiographic course of postoperative MR. Postoperative moderate or severe grade
MR (more than 4.0 cm? color Doppler flow area on postoperative transesophageal echocardiography
(TEE)) occurred in 21 of 80 mitral valve reconstruction patients. If residual MR caused more than 2.0 cm?
color Doppler flow area on intraoperative TEE, the MR increased to moderate or severe grade during the
follow-up period. Postoperative moderate or severe MR occurred more frequently in lesions of the ante-
rior mitral leaflet than the posterior mitral leaflet (45.8% vs 6.5%, p<0.001), and in elongated chordae
than in torn chordae (52.9% vs 14.3%, p<0.005). Chordal shortening for elongated chordae could cor-
rect MR at operation but MR recurred and increased gradually to moderate or severe grade in half of these
cases. Chordal reconstruction with polytetrafluorethylene suture is expected to achieve better results than
chordal shortening. The causes of postoperative MR could usually be identified by comparative investiga-
tion of echocardiographic course, lesion, and operation method. Postoperative moderate or severe MR
occurs more often in lesions of the anterior mitral leaflet or cases of elongated chordae. Residual MR
should be suppressed to less than 2.0 cm? color Doppler flow area on intraoperative TEE.
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Table 1 Clinical data of patients with mitral valve reconstruction

MR=1+(n=59)

MR=22+(n=21)

Age (yrs)
Sex (M/F)
Follow-up period (mos)
NYHA class

Pre

Post
Residual MR area at intraoperative
TEE (cm?)
Carpentier’s type

1: normal leaflet motion

2: leaflet prolapse

3: restrictive leaflet motion

54.8£13.5 50.1+13.4
35/24 13/8
29.9£20.1 39.5+19.9
25105 2.7£0.6
1.0£0.2 1.4%0.7
0.6£0.7 2.0£1.9
3 1
49 18
7 2

Values are given as mean & SD (except sex and Carpentier’s type).

MR = mitral regurgitation;

L TONROBFHBIORETIZALONSL DD, F
FMZE TRES ZVAEED MRS & &0 AREHE
B AERLNE, WEOHEEL LD MR IO
MArRE LZFOERZELZLIZEY, 4HBOLDE
Y FERFEDOHELITRELEZOND.

A EOBFZED EIE, MR (2 L TEEHRRERM %
AT L, W ELZV LER L MRAHEEDE
iz o RIS ERL ML, FORRERET
Bl EIHA.

WREFE

HHITUBET 1987 £ 6 A-1993 2 AICMR I L
TIEMEFRTEBM % HEAT L 72 85 Blrh, 75 2 Bl & A1k
LBTE 3 B GBE i, KENRBEHZE, BANREE
FEBERE) 2R\ 7280 51 (B 48 B, L« 326, FHEikm
53.6+13.6 %) TH5H. WMtk 120, 628, Dike6r
Bl ICEmEE L —-MEB L UERELTI—H
i (transesophageal echocardiography : TEE) % #1T L 7-.
2-71 » B (F#H 3242204 7 F) OFBEEHEHO
TEE T, #ifi > 7 FIVEHE 4.0cm? L ED MR %52
DFlE MR 2ELE, 40cm? LD MR 280 7%
ol MR 1EUTE LAY, FHARLVIAEDS
7= Carpentier > DIREIFI?, WEOIAL L TRE, B
UMK T L ICMR2 ELU EDOEE 2 RET L2, MR2
BELLEFICDOWTLT I — KT MR O LT AL
LAM, BEERMEIRICHI o TREFMICEHEL, &
2 - i el L, MR 2SER, BbL7RERZRE

TEE =transesophageal echocardiography

L7,

WEHLERIZ, REEOMR V7 FIVEROMER P RE
T, BEZIT Lo MR2 EL EOHEEI Wilcoxon DR
MARREIZE B REIZL DTV, p<005% b > TH
BEEH) LHEL.

] S

MR 2 ELLEBIE 21 B, MR 1 BELLTHIZ 59 61T
bot:. - BWHCHBHEHTEEEZ I 2P o712
(Table 1).

i L A2 EMBEI O TEE TO MR ¥ 7 FIVEE %R
Fig. 1 \Z7R9. MR2EL LD 21 Flf, MR ¥ 7 F )V
A 7.0cm? L EOEE MR BliZ 6 BINATH o 7.
BEMEL-DORIBEMRICL S 3FIEBEMICES
2l (MR I3 EE)TH o /2. i+ TEE TOFKRF MR
Y7 FVERIZESEE MR 2 ELLEFITIE 2.0£1.9
cm?, 8MER MR 1 ELLTHI Tl 0.6+0.7 cm? T2 MR
MR 2 BELL LB THZEIZ (p<0.005) K & 2o 72 i 5%
MR Y7 FVEENTOcm? B2 5 1 FlIdEER, H©
EAAHLEL MRBE L TLEERBRFT~NOEES
BELTWFIT, HERICHEBERERFIEITIN
7=, 1BMEE MR 2 BELL EBIOFKRE MR ¥ 7 IVERER
o0 &DKE L, MFPHERFMRY 7T IVERH 0T
DIELULERBLTHASEELMRVELZBIOES
hTsy, BHHMR2 EU LD b 12 FlIIARHIRE
MR ¥ 7 FVERE 20 m LT Tho7z. —F, BHE
BIMR 1 BELLTBIOMTHIRAE MR ¥ 7 I)VERIE 59 Bl
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Fig.1 Intraoperative residual MR area and late stage MR area (on
TEE)

Abbreviations as in Table 1.
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Fig.2 Carpentier’s type and residual MR

Type 1 : normal leaflet motion Type 2 : leaflet prolapse
Type 3 : restrictive leaflet motion

EFIA20m LT TH Y, 2.0cm? %8 2 5 Blid2H5
TEMEIIC MR 2 ELLE & 7o Tz,

4+-[a1> MR 80 #E B T Carpentier 4748 % Fig. 2 IZ7R
F. &R TIE type 1 54 Bl (5.0%), type2 A% 67 Bl
(83.7%), type 3 239 Bl (11.3%) T type 2 VSEFIRIICE
morz. EBHEHMR2 B EOSEE L type 1 T 14125
%), type2 T 18 5 (27%), type3 T 2% (22%) & type
WKL BEVIE 27, BFREMCEALTESFID) B
type 1 1£7%: <, type2 254 T type3 X 1 BITH o
7z

Type 2 TOEMER MR 2 EELL EDOEI G, AR D H
IR D H b DTIL 24 FlF 11 6 (46%), HRIEDHA
IIRED S 5B b D TIE 31 Bl 2 B (7%), AifcmERIC
FRENBDSN2bDTIE 1260d 56 (42%) TH
D, BIRICHEDD BB THEIC »p<0.001) 1274
MR 2 ELL EASE 0 o 72 (Fig. 3). WZEDEE TS
b, BEHREEETIZ 260966 (14%), BFRIERTIE
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Fig.3 Lesion and residual MR

AML = anterior mitral leaflet; PML = posterior mitral leaflet;
A&PML =anterior and posterior mitral leaflet; EC=elon-
gated chorda; TC=torn chorda; E&TC =elongated and

torn chorda
ks B MR(=2+)
Lesion OMR(S1+)
AML EC 1% NS]  p=0.001
AML TC 43 % <0
AML E&TC 0%
PML EC 0%
PML TC ﬂ 7%
A&PML EC 100 %
A&PML TC 17 %
A&PML 60 %
E&TC T T T T T 1
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Fig. 4 Lesion and residual MR

Abbreviations as in Fig. 3.

17 B 9 B (53%), BERBIZRIEREHETIE 8 Bl 3 4l
(38%) SENFNIEWHI MR 2 BELL EE 20 ), JBFRIE
REITHEIZ p<0.005) HHHE TH o 72 (Fig. 3). L7
5o TRIRBERIERRF TIE 14 Bl 8 B (57%) % MR
2EUETH-7-DIxF L, BRBERIZEITIEZ MR
2L BT 29 Bld 2 B (7%) DA T - 7= (Fig. 4). 72
2L, BIRBEBEIEER T MR 2 EL ED 8 fid 6 6t
TEE TO Y 7 FIVHFED 4.0-5.5cm>* FEETH - 7-.
MR 2 L BB DWW CTHFRT L Aif R DL 3 — KT
DMR Y = v b DEUCTEN % T 5 & (Fig.5), g
RIEREFITIE 9 BIEBIMTRT & F CEAZTH b, MAETIC
MR % RO % h o 725 % T CTEAE L 72 1 B & trian-
gularresection Z ffH L 72 1 I TiZ, METEKDOGFE L
CERRLICHN R THTET & 132 7% B ERALA 5 D MR 253288
b7z, ZHUTH LEEZRETZEBI T 6 Bl 3 61 Tldifr
AL ZRR ML DOMRDEDSN, 51216
THTETEIRE D MR IZHTRT & (372 B EBALA S D MR 28
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Fig.5 Lesion and pre- and postoperative changes in residual MR site

Abbreviations as in Fig. 3.

- Tz,

1BV MR 2 DL E DL WETRBERIERE G O &
MR & OBE#R %5 L 72 (Fig. 6). 1218 MR 2 EELLE
IFSTIBRTIE 4 B 361 (75%), BEREMHEMTCTIE8
Bl 4 61 (50%), Kay 312 & 2 FlgReficd 13 B 8
B (62%) £ FHF L ehrolz. THUTH L gore-tex 5212
L BREREEM T, 6BIH 261 (33%) &L BIEA A7k
WeOMETIEEEZII Wb 00, iMiodhTidly
BRI THo7z. T D gore-tex 51T & A HER
IZMR 2 EL EE 572 26)lE TEE THD MR ¥ 7 F
VERBRZENEN 41, 43cm> EWThb/AE L, B
REGIIZF o 72 RIER o7z, MR 2 ELLEFICH
WT MR 255, BALLZZERIE3FZBRWVTIEET
X FMIC L AEBEEOALTS %D D 6B, #io
AMECHEDOSH %S D 56, FAHOBIEICL LD
D 4B, EREHGREDOETICES D26, WESL
WOEFICEL LD 1BICHEENT.

£33 =

IR DRI LD, ZDFAAECHEO
TR EOREDNEZHASOND L) IZh o7z, Fiisk
B LTCOBEFMBOKRETIEAONE DD, 22 F
TIEEL R WINEOHFEED MR 12DV TOMEHTIZ
EAEHR LN, 4B TEE I & ) iy 7 )VERE
40ecm? L L% FE L MR2 LU LD L L THRETL
72, FOFRER, 806IH 21 B2 MR 2 ELLETH - 72
2, BED MR 136 BIDA TR FMHEETH -
7E.

fits TEE (3, &8I BUl O 5 1 72 W~ AF H
T2, BEETIE LI N E AT LIRFMR & 7 F L

COMR(=1+)

Resection EMR(=2+)

Shortening
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Fig. 6 Operative procedure apd residual MR in AML elongated
chorda cases

Resection : leaflet resection, Shortening : chordal short-
ening, Transposition : chordal transposition (flip-over),
Reconstruction : chordal reconstruction using polytetra-
fluorethylene suture, Commissural annuloplasty : Kay’s
method

HfEA3.0-4.0cm? Kl & 25 &9 FEKZ T L T

&7z, W OERAE MR ¥ 7 FIVIEFEDS 2.0 cm? LT O
7160 59 FlHZEHEEID MR 1 EELLTF ©& - 7225, MR
2 EUEE RS DO 12B1BD SN, MO
MR ¥ 7 FIVHFEZITTIEMR2ELD EE 2B LD
FHNIEEETH - 72 Fig.1). L2 L, 2.0-4.0 cm> Dl
TIIMiHEFTMR2 BEU E~NEITLTEY, +41C
MR Z#) 2 B IZIIAT T MR ¥ 7 FOVEFE I 2.0 cm?
DT2BEICTA2DOPFEF LnEEZ BN,

MR @ Carpentier 53HTld, 4 E D bbb OBEE
Tid MR 2 L EDOSEE T3 % type TOEIZ R D>
7z. Carpentier 5 IIBEFMEITH L TIE type 2 25 b
BT L v e LTB D0, SEOBEHIT b FEOMHE
[IAS7RE S NT205, type 1, 3 DHMATEAA % S HER
ZIIFRO LN Ao 72, Carpentier S DF-FMFHIICIE
HHE 7 MR RFHD restricted motion DFELFEHSF D5
HEmoTWBELDBEEITN TS, bLbNDJi%
T3 @ TEE TREEA TS THIIEERL, +5
LR AHETHIUTHEIRICEELTBY), ZOM
H#IZE L LT ype 1,3 12349 2 MBI 0@ 12
BT 2EZ2 P MoMEICL 2 0L Ebh
5.

Type 2 DENEFFBEFHINZ DV TZEDIFEDENL &
BIIOWTRET 5 &, RRTIFRIRICBVWTHRR L
DOEEBEICMR2 BEL EFINL , BETREBRIER
KBWTERRAE LD SAEEIC MR 2 ED LEI%
otz BARBEERZ TIE MR 2 B EGIZH T 6.9
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DHFTHNAEEZIBRIIB VW TREHRRFIOIZ) 2E
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MR 2 BELLEBIO MR OFERIZOWTIE, BFEME
THTIREEER SN, ZoMoOFTIELTI—
MFT R TOFOFER MR OERAL - 5 - BERZ LD
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TRBED MR 23 L TW2BITIE, WFhb ke
PoHLEED MR BFEL TV, LzAoT, &
NEFHDO L VOYBREBEIATFTH o 7272012,
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