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Abstract

Mid-term results of mitral valve repair for mitral regurgitation were evaluated in 173 consecutive
patients (mean age 53 years, 107 males, 66 females) treated from July 1991 to March 1998. Pathological
causes of the mitral valve disease were degenerative in 118 patients, infective endocarditis in 25, rheumatic
in 13, and ischemic in 8 (ischemic cardiomyopathy in 7). The principal technique was chordal replacement
with expanded polytetrafluoroethylene sutures for prolapse of the anterior leaflet, and Carpentier’s sliding
leafiet technique for prolapse of the posterior leaflet. Most patients received ring annuloplasty with a rigid
ring and flexible band (physiological remodeling annuloplasty) . Intraoperative transesophageal echocar-
diography was used after 1993.

There were 7 operative deaths (4%)and 7 mitral valve replacements (4%) during the same operation.
Successful repair was achieved in 96% of patients with mitral regurgitation. Mean follow-up was 35
months (range 2 to 78 months). Survival at 6 years was 85 & 10% of all patients, 98 & 2% in degenerative
cases. Six patients required reoperation (1.2%/patient-year) and mean time interval between initial opera-
tion and reoperation was 33.1 months. Four patients with atrial fibrillation had thromboembolic events
(0.8%/patient-year) . There were no anticoagulant-related complications. Freedom from reoperation and all
valve-related event at 6 years was 88 = 6% and 84 * 6%. Late postoperative Doppler echocardiography
revealed satisfactory results in 93% of the patients.

Mitral valve repair using chordal replacement, sliding plasty and ring annuloplasty provides excellent
mid-term results.
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Table1 Patient characteristics

Table 2 Operative procedures

Mean age (yr, range) 53(5-76)
Sex (male/female) 107/66
Etiology
Degenerative 118
Billowing valve 25
Fibroelastic deficiency 92
Marfan'’s syndrome 1
Infective endocarditis 25
Rheumatic 13
Ischemic 8
Congenital
Others 4
Carpentier’s functional classification
Type I: Normal leaflet motion 14
Annulus dilation 10
Cleft 3
Leaflet perforation
Type 1I: Prolapsed leaflet motion 147
AML prolapse 48
PML prolapse 58
AML +PML prolapse 41
Type II: Restricted leaflet motion 12
Commissure fusion and 1
leaflet thickening
Calcification 1

AML =anterior mitral leaflet; PML = posterior mitral leaflet.

ABl, ZOEFE, A0HE, EEHEIERERE A
L, BIEFEEMOPHERBREICOWTHRETL
7.

HREFE

1. ¥ &8

X513 19914 7 B — 1998 4 3 B DB IEFFASHA LAE
XY B FIEIFM174B0 S b, EIEFRTEBAR % RA
7217381 (CFHERS3E, BHE1076), Kie6Hl) T
b5, HRIIEMEL118HI, BIFMHE25H, Vo< FH
1361, BimtEssl, EXRMUESH, ZoftaplT,
Carpentier DHEEESEHTIT T B 1440, TEI14741, T
B 1261 Td o 72 (Table 1). B MEEIERFFAHRNEIE
D B 7HNT R MMM AT, SHIA New York Heart
Association (NYHA) LBERE DN ETH o /2.

Repair of anterior leaflet prolapse

Artificial chordae (ePTFE) 103
Resection-suture 4
Chordae shortening 1
Repair of posterior leaflet prolapse
Sliding plasty 74
Resection-suture 13
Artificial chordae (ePTFE) 7
Mitral valve annuloplasty
Carpentier-Edward ring 95
Carpentier-Edward physio ring 10
Durun ring (total) 1
Durun ring (band) 45
Pericardial band 2
Suture annuloplasty 10
Others
Cleft closure 3

Closure of perforation
Commissurotomy and mobilization 13

ePTFE =expanded polytetrafluoroethylene.

2. 55 & (Table2)

FMFREIIRRERIIETT T v 2 A2 AV AL
B RN, TRSEPBICIZFREIER (FERI & L Tslid-
ing plasty) 217\, FBEEIT) > 72 HWTHELE
THILERFHIE L. CTE2RYBETIrOBEVE
BMLROIEDPFMFRICBVWTEETHL L E
z2, N\IBRFROESORAHIZY —=7 v PEHWTK
RREBOVEBELEPOMP AT L HEEIT-
7212 % 724081213 Carpentier-Edward V) > 7 % i\ 72
A5, BIRDE S HEEBNI R L TIXBRAASH 5 729,
1996 4£ 2 F LLFE D 47 BT i3 flexible band % F V> THESY
EEDORMREEIADETCHRARAGE*BEHLETS
physiological remodeling annuloplasty % 17> 7z'3, F7%
[FI B A0 I3 EBIAR /S 1 7S AT 9B, KBRS B3
B, KEYAR ST BT 2 B0, KBHIREE IR E B 161,
Ross F47 16, LARBER3BITHD o72. 1993 F LIk
BT REE LTI - HETBEL ETHIIE,
B3 & (@BmRMTD R E LAY,

PBEERE(T V7 7)) V)IZEAI L LTH#E3» A
B5 L, LEMBIORESITZ D% S Mkt L7z,

IO DEFII L TREMEABEROTA FF
A YNIEDVTC, TR, EFE, BFWREREE,
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Early -

Mitral valve repair 166

)

J

Initial operation '—_—D -
for MR 173 ( MVR during

\\

the same operation  7(4%)
J

)

Late s N
Observation 154
Repair 160 —> J
(" Reoperation 6 (3.6%) )
re-Repair 2 Fig.1 Surgical results
MVR 4 MR = mitral regurgitation ;
. _/ MVR = mitral valve replacement.
Table 3 Incidence of successful repair Table4 Causes of early death
Etiology Repair/total Pneumonia 3
Degenerative 113/118(95.8) Il\ljltraf);;eratwe a:?c dissection
Billowing valve 22/25(88.0) ultiple organ failure 3
Fibroelastic deficiency 90/92(97.8)
’ 1
Maﬁm s synérome 1/1( 100) Table 5 Causes of late death
Infective endocarditis 24/25(96.0)
Rheumatic 12/13(92.3) Heart failure 1(ICM)
Ischemic 8/8( 100) Sudden death (arrhythmia) 2(IcM)
Congenital 5/5( 100) Cerebral infarction 1
Others 4/4(100) Pneumonia 2
Total 166/173(96.0) ICM =ischemic cardiomyopathy.

ABHERER, ERPAEIERLREFAEL, BEFE
B O PRI OWTKRET Lz, &b, =B
RIEFFMII DV TIIAERE G 7 — RIREI L DR
HENZEASERY = v NEFLHE LML /2. E
FA%518 i3 Hewlett Packard % SONOS 1500 & Fiv>7z.

EFER, BFREMNEHESR, SOFERBEREH I
Kaplan-Meier &% £ L, #EtY 7 113 Stat View 4.5
FHW.

& R

1. RHARKEE

173 B D F45 % fAT L, #&REICHEFH T765°
FEHRICRD, 96% D 166 BUITLBM AT EETH o 72
(Fig. 1). 2EIBFFASEARLE 174 B § 5 TERLE
I 95.4% TH o 7. WHEINCAEBEREE
Table 3127”3 . BHRITIZ 146 (8%) 1247 - 7=.
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B CIZ 78 (4%) TH Y, 151 RERHI;EET
FEHL B o ERT, WP REIIRGEREL AL /2.
o 6 BlLIATLEM AT RET, D) b 4BHIATATR
EAAR (BOEOHE, EEBRBRELEHLAA
P OAEITHRT UCTHRT & ) KEIRA SV — 28 ¥
YIER, LASMRTHR L ) A\THRSEE, IF
BE) DEEFITH - 72 (Table 4).

2. =RERHE

FHERYIME, RE6CSETHNDEMBIRT %
Bl BIMMEOHED2FIIZEREE, 15042
FETH o7z, F7-BFM (FEIRM) HROMERICL S5
T % 16112528 72 (Table 5, Fig. 1) .

1) ERHETER

BREET, AREBEBREIBRI60FOEFRIZCET
85+ 10% CHo7z. HWEGNICASL L, BHEETILG6
FTE2%TH Y, EFRBIG DLV OORREM,
Vo< FHELIZIZAETH - /2. BElEDH H, EM
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(%) ,
100 | cmgmgensas Degenerative 98:£2%
1 All patients
80 852+10%
: Ischemic (ICM) ...ooeeerevenes .
r $72417%
60 :
40 369
by 160 125 101 72 50 26 8 Fig. 2 Actual survival curve by
(all patients) Kaplan-Meier analysis
1 2 3 4 6 . .
Om) Abbreviation as in Table 5.
Table 6 Patients who underwent reoperation
Age (yr) Etiology, valve lesion Technique of initial repair Cause (.)f Tlm'c interval bet“.reen initial
Jsex reoperation  repair and reoperation (month)
58/F FD, AML prolapse Chordal shortening, C-E ring 34 Increased MR 65
56/M BV, AML and PML prolapse Chordal replacement (6), C-E ring 34 Increased MR 61
49/M  FD, AML prolapse Chordal replacement (4), C-E ring 32 Hemolytic anemia 7
64/M BV, AML and PML prolapse Chordal replacement (4), suture annuloplasty Increased MR 41
66/F BV, AML prolapse, PML calcification Chordal replacement (4), suture annuloplasty Increased MR 25
5M  Congenital, AML prolapse Chordal replacement (4), Durun ring (band) ~ Hemolytic anemia 04

() : number of artificial chordae.

F=female; M=male ; FD=fibroelastic deficiency; C-E ring=Carpentier-Edward ring; BV =billowing valve. Other abbreviations as in

Table 1, Fig. 1.

HOFE CTIESETT2E17%, 65ET36% DEFET
» - 72 (Fig. 2).

2) BFRMb LUAHHE

BEMZ6HICHIT L. Bl L 2BFMO26
BEEBM 2TV, REBERIROHE ML ED4
BlidRBRE 272, 20 b1flIIBRERERTOR
ERIZ L B35, 2603 billowing valve I8 L THE
RWEBM 21T o705, BURBILAL &L &
D 1BIIFRDOEEFLAET L2 DEEZ LN
(Table 6).

ERHEHET TR LEMBIO 48 IChHFEES
#2872 (0.8%/patient-year) . BEHetE LAESR, HLEtE
BB HIIZERD 2 d o 72, 64E TOFEFH AR
RIBL6%THY, BFM% &0 AHHEREERIZ
65 T84+ 6% T o 7 (Fig. 3).

3) BEVDIO-ERE

FEHRAES, RHETC LRV 1606 TOLTT—
BIREDBIZ R L7z, BEERICEREOBIEFHHEAR

SEDEMIZED Y, PEEOBIBFAHTEES4
BITH o7z, BEERTI8%, EMHTI3% FEELL
TOREFASEIEETH o 7. ERHEEOHIER
FASHASSAED 2 BT 217 - 72 (Fig. 4).

% =

&8 A PSR £ E IS XT 5 0B AT A i,
Carpentier 5|2 & ) Z DFEWFH; & ERBEISRE
Sh, BETR S T LFHE BT 2 BHRREI R
ESVENBIZE > TWA. HIBFERM O R EE
A& & LT, Deloche 5413 195 B D F M LB T 15
FOENEFET24%, FBFHNERZRT.4%, MLE
BRI 93.9%, LHEREEF6.6%, HLEEE KL
BAE M M2~ 5 DEEZ95.6% Tdh o 72 L D THIF R
Bz i LT\ 5. RIS MR B T OB Fi7E
K (92%) H3) 7 = FHER (76%) £ ) b BIFTH B =
EERELTBY, EOLHICBERIRZIT) 2 AE
EThH5.
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72, AR ORE TIEZE MR E I 5 HEIE T BT o
EREILI6R THY), FOMDIFERZEDTD 95%
DERETH o7z, TIUIEWRBICHT 2RI DOH
HLBEZFABKOEREOTHY, ZOMDERE &0
THECEHCEBERENTETH o 72, IS EER
DR PEAE L 6 FEFFHE85%, TFFAMT MR 88%,
Fifiz GO AHERM#EIZHMRTHY, WMETE
LEBCTHDLEEZONL. BHETIZ4% & tho#i
FITH L TRRE Do 728, RLICHFE L)1
BINEIEKT 59 2T, BRI A IE R bl 25 & OFiE
L, EROEFENICORN oI ER—RHEEZZLS
7z,
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160
(No. of patients)

Fig.4 Follow-up of post-operative mitral
regurgitation with echocardiography
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# 2 T, compression suture % > % sliding plasty % J&
Bl & LTIV, SEIOKRE T b HRERFTIILpIF
BAST B CEREHMANOBFM b RO Lo 2. BIR
BB L CRBFMNC 2 o -0 1 ZBRWTA
The# % V7=, Kawazoe 5%, Frater 5'9, David 57
BAIRRZHCCHIRICH T B2 HAL, BRI
ROBBEEREL TS, SHITRETIEZNI0
FEDOFEBEAEDBFTH S Z LoikESh, REOM
ABIZOWVWTHELEEhO2H K. ELMHO
billowing valve Bl TidV ¥ 7 ASRIROTELEIZES L 72
Wiz, AWM V7S, BRAFSROEHE
THERE B, TOOBRIDESTIXIER O
RILHE (HERETELL3: 4) Tld % <, EFIER DRIRTEE
A& bE CTHEFK % 1T physiological remodeling
annuloplasty * A L, BEE T?D & Z 5 billowing
valve IZBWTHBFMIRBD LN TV,

2. RMMEEIEARPAHTLIE

B2 ) OAFIEICR T 5 & F & AR FR O
#5353 %75, Bolling 5" 13/ LEHIE I RE ) BIEFFAK
AEEH L CTHIBFRBM & 1T L, EIEFAHEA
SEFHEEEL L TERPICEZERTENIBIT S
ZEEREL WA, BIMEEEFAESSEORST
LTI, 1)ILEMMIE, BELEIC X 2 HRRER,
2)EEIEARIHE ) REILK, 3)IUERE L ILEMH DR
HEALIZRE D BARENFEIT LN 22005, Btk 0HHiE
TRFEHIEKR & BATREDFHTRE (systolic restriction)
L5 EH% L, Bolling 52T M HEFNUTK L
T, X W/AEW) ¥ 7 REBTBUN % O E 48 5112
7L, METOAEEREEI16% LIEE-MERETH S
HhrboT, FMET1IH, 28EFFKTI% T
HoltHELTNS.,

FacDI0L) pROEEERASEAIESEI) V7
FBTCHAM I & 2 FEOBMETRE L BEFRERD
Boh, BEMOFHENOENRETHL LEXRL
PoIToTE& 7z, 8HOBMMEMEIBBRAEAZIED
L1BIFELECHETHY, 1812 FWEAET
%o 128, SEEFET2% IR MME-UIHED BRED
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3. BFEMW
Gillinov 5213 BL% D 86 Bl DBFFHREFIC OV T,

BENFE TOFYBEELHMA15.6 v A T176 (21%)
CHERATEETH ), BRE L TEERRTIIFR
FRIEI DD, VI FRETIIFREDOETICL S
bONENI L L, BEBROBEPERFTHo12Z
LHRBEL TS, F 72 Cerfolio 5213 49 B DB F4ly
T, WEFHD S OFHBEEHMH32.44F THI(16%)
CHERATEET, FHIETH 26 (4%) THolzk
HELTWE, SEOBRETIR6HOBFEFH 220,
HEL LUCAIMARIEL & o 7226 ER M 57 58
Thol:. BERAHEASEIS R L 7246109 B3
BUIFEREHOMALICHIENH S LEX LN, R
DL MROBBEITo7. T-HEFHI TOHN
HFH331 % B EMOBMEICHERTEP 042, &
NIIFE L SEAEE LTI — FREIC X BEEE 2 MHEE
fiziToTWVA =L Bbhi:.

4. FBIEEHHE

4 D EREZHARI PN 4 5] D MR ZEHE D FAE % 520
7295, WTFRb LEMBIOERNTH-o 2. ThHDK
Ehb, TELBRYLEMB)IC % S ENSRREIC TR
RIT)ENEETHLLELLN. Stewart? b F
MESDIEN—2 L L TLEMBIOREL T TH
D, & ICHEBMOFREEOEVHRERE I LT
LD BREBICEMEITO S L CEBHOBFEROATE
{, FHEGPHEDTFHTAIENTETHL EEZ
b,

5. ERERAEEF YR

TEMEF BT 2 D EBHMI IZ DV T OGP %
<, David 5"3ZEMHEEBICHT 5 10 TOFFHE
BEIZ6+ 1% T, EEOHEFRAHEILSEDOHERED
LCOHMEEIZNB 3B TholzbHELTVS. 40
DBE TR 2PN EFEOBEIEFAHEAEETH o 7.
PEED EOBERAETISECERIZ1261T, Z
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