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Abstract

This study investigated the changes in treatment procedures for mitral stenosis (MS) and mitral regur-
gitation (MR) against the background of a decrease in the incidence of rheumatic valvular disease. The
study included 3,955 patients with MS undergoing closed mitral commissurotomy (CMC), open mitral
commissurotomy (OMC), mitral valve replacement (MVR), or percutaneous transvenous mitral
commissurotomy (PTMC) between 1952 and 1991, and 478 patients with MR undergoing MVR or mitral
valvuloplasty in the Heart Institute of Japan, Tokyo Women’s Medical College. The number of patients
with MS undergoing surgical or catheter interventions has decreased and is now about 80 per year, a half
of that experienced in the 1960s. CMC and OMC have been replaced by PTMC since the 1990s. The most
popular treatment procedure is now MVR. The number of patients with MR undergoing surgery has
increased to about 30 per year. Eighty percent of operations for MR are MVR and the others are mitral
valvoplasty. Survey of the etiology of MR shows decreased rheumatic disease and increased degenerative
disease. The incidence of MR due to ischemic heart disease and hypertrophic obstructive cardiomyopathy

has slightly increased.
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Fig. 1 Change in treatment procedures for mitral stenosis (MS)

CMC=closed mitral commissurotomy;
replacement;

4JE (mitral regurgitation : MR) 1Z%F L TIZ A THEHR
WHERTH L5, MEOLEELTERBL T, BER
BB, FBBAM % EHEH SN TV 5,

4], WEZFEKWME B A CEIEMZERTIC B
% MS, MR (2K § B {GRIEDEE 2 A L7C.

X3 Ed

MS & 1952-1991 4E D 40 4EfE I CMC, OMC, MVR
B XU PTMC % 1T L 72 FEGI T, HE~F$3,955 BT
H5. HBHMEIO MS ES MS) BLUO MR 2EES
B3 BER MSr), FEEL ED MR % &6 5 ERF
(MSR), EfE MR % &0 3 5 fEF] MsR) b &&H, 72
KBRS =ZRAELBDOEHBI B INZ 7.

MR (& MVR F 7213 TN & 1T L 72 16 L Lo
MR EBIT, 1970-1991 D 478 B TH 5.

o

na

1. {E1EFIRELE

fENEFFRZRRE (MS) (2xH 3 5 ZFEGE LT, CMC
1952467 A, OMC ¥ 1960 45 7 A, MVR & 1963 4
7H, PTMC 11989 4E 2 B X W RS 7z, 104D
EAZ AT D ZEA LI, 1960 45T 140 FEBIITHT
L, CMC #598%, OMC 2% DE TR N, 1970
T 109 FEBNXT L, CMC A¥90%, OMC 28 5.5%,

7 ovc [l ove BE MR [ PT™o

OMC =open mitral commissurotomy;
PTMC = percutaneous transvenous commissurotomy

1975 1980 1985 1990

MVR =mitral valve

MVR %% 4.5%, 1980 4ETid 67 FEBFIIZxF L OMC #4527
%, MVR 2% 73%, 1990 £E ClZ 79 fEFIIZxF L, OMC 2%
6%, MVR 7% 62%, PTMC 7% 32% 27 &1, MS DIE
Bl ekoRdb L &b, BEFEDEN L7z (Fig. 1).

1) FFER TEIEARIEVIRT (Fig. 2, Table 1)

1952-1985 £ £ TO /I 2,375 Bl CMC HSHEAT &
N, 0% 1%, 1955-1970 FDOMIZ 7% 1 (1,983 fl
83.5%), 1963 FE 2 ¥ — 27 & L, DE#ERL T 5.
CMC 47814517 B (0.7%) H 5. CMC DJiE,
1965 4£ 5 H-1985 45 H ® 885 flicDWTAB L, H
TBEDHK 38% T, #FLEWE ISR OENICISGEY)
FRAZERLZb DN, £ 53.0% & 9.2% T
Ho7z.

BEFET-£2id 115 B (4.8%) 1, CMC FfHFHID
FEEFITE <, 34 H, 54H, 1048 L TORTRIZ
FREN192%, 12.5%, 7.6% T, Bigh 10 £ F TIZ 84
Bl EFETELD 73%) HSFETE L TV 5 %5, 1971 ELLRED
AP SR

CMC DEHEREICOWTIE, BEESHEL 2 5.
1982-1991 4E F T 10 4E[H, CMC HRAERIEE IS L D
MVR % [T L 72 5EF] 150 B, [FREICKEIR A &
7 (aortic valve replacement : AVR), & IMAT FEEA
(coronary artery bypass graft : CABG) 7 & % JififT L 72 fiE
Bl 37 Bl x B 113 BlIICOWTIRETT 5 &, CMC 74,
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Fig.2 Number of patients undergoing CMC

Dots indicate mortality.
Abbreviation as in Fig. 1.

Table 1 Patient profile undergoing CMC (Jul. 1952-May 1985)

Total number of patients 2,375
MSR (n) 115 (4.8%)
Re-CMC (n) 17 (0.7%)

Concurrent operations

Aortic value replacement () 5(0.2%)
Aortic valve commissurotomy (1) 53 (2.2%)
Mitral annulorrhaphy (n) 27 (1.1%)

Methods (May 1965-May 1985 : Total 885)

Finger (n) 335 (37.9%)
Commissurotomy
Transatrial (n) 469 (53.0%)
Transventricular (n) 81 (9.2%)
New or increasing MR
(May 1965-May 1985) (n) 84 (9.5%)
Hospital deaths (n) 115 (4.8%)

MSR =mitral stenosis with moderate mitral regurgitation; MR =mi-
tral regurgitation. Other abbreviation as in Fig. 1.

HE LB EERIBOENT S TOBIL 1-27
FCFYFEH1424) TH Y, ERVPEALLTHLETF
i ¥ CTHIMI A S % 72, CMC 5 MVR F TORRE L
8-34 4 (‘P 4E$L 19.8 4F) T o 72 (Table 2). JERD
BALT 2 ECOHMICL D 3BEICHITB L (ABE: 10
RN, BHE : 104D E 20 £k, CBE: 2040
E), CMCHi & DZSEE BEsE, MVR fif7H 0 & AT
BEBICIEREREIASN R VA, CMC HifTh 04
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Table 2 Patient profile undergoing MVR after CMC because of
restenosis (Jan. 1982-Dec. 1991)

Total number of patients 150
MVR, MVR+TAP (n) 113
MVR +AVR, OAC, CABG (n) 37

13-55 (mean 32)
34-68 (mean 51)
8-34 (mean 19.8)

Ages undergoing CMC (yrs)
Ages undergoing MVR (yrs)
Interval between CMC and MVR (yrs)

Interval between CMC and

symptoms worsened (yrs) 1-27 (mean 14.2)

TAP=tricuspid annuloplasty; AVR =aortic valve replacement; OAC
=open aortic valve commissurotomy; CABG=-coronary artery by-
pass graft. Other abbreviations as in Fig. 1.

W 3HEMTEND Y, CMC HATRIDSE T U, B
B TOMMAHRBHE VY & W B A S N7
(Table 3).

2) BER TEEARZEYIFN (Fig. 3, Table 4)

19601991 4F1Z 386 112 OMC HSHEAT S 4, 1974 4F
XD 10 SE B DOREATHIAT 267 Bl (69.2%) & Z5\7s,
1987 FELARRIZER 10 BILL T & v, F 728502, 3
£ OMC HifTBIIE, AVR AT AH5E 5 B9E MS
123 LT OMC %473 AEFICITE A EBRS T W
% . LUHTIC CMC % JE1T & 726155 31 1 (8.0%) & S
7. T AR O% B A O ICGEYBICEETE,
SR & Nz 72 fER (Z 1 F1 31 6: 8.0%, 76 -
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Table 3 Clinical and hemodynamic characteristics in the three groups subdivided by intervals after CMC
A (n=34) B (n=52) C (n=27) p value
Age at CMC (yrs) 37.3£9.0 30.7+8.4 274+74 <0.005*
L : ] o | <0.0001%*
pre ICD (cm) 0.83£0.30 0.82£0.35 0.92£0.65 NS
post ICD (cm) 3.29£0.28 3.20+0.41 2.68£1.36 NS
MVG (mmHg) 11.9£5.0 15.3=£5.5 13.8£6.1 <0.01
|
MVA (cm?) 0.8340.31 0.77%£0.31 0.90£0.35 NS
CI (I/m/m?) 2.48%0.56 2.54%0.54 2.92+0.75 <0.05
l : i
PA syst (mmHg) 44+13 51==19, 48118 NS
PCWP (mmHg) 20=%6 227 217 NS
%EF (%) 4716 4616 56+9 <0.01
L 2|
Group A : <10yrs, GroupB: =10 yrs, <20yrs, GroupC: =20 yrs.
ICD =intercommissure distance; MVG=mean mitral pressure gradient; MVA=nmitral valve area; CI=cardiac index; PA syst=pulmonary
arterial systolic pressure; PCWP=pulmonary capillary wedge pressure; % EF= percentage ejection fraction. Other abbreviation as in Fig. 1.
No. of pts
0 = 100%
Y CAVR
55 Hospital CAVR 80
i death G
30— 4 5%
e. 3 7
’x\ ' % _60
20 |
104
0_4 ;Z ? ;A=A
1960 1965 1970 N75
Fig.3 Number of patients undergoing OMC

CAVR =with aortic valve replacement. Other abbreviation as in Fig. 1.
19.7%) %, A HF 3 % MR I3t LA ERIZHURN % I 2 724
B (38 B : 9.8%) b A ST,

3) BRI (Fig. 4, Table 5)

BEPAFET X 14 61 3.6%) H Y, TXT 1977 FELLHETD

OMC HiATHIT, ZDHDIELTHNLAR . AVR % [

VAT L7261 DFE=2S 5 B, MSRFEGIDIETA™ 2 A
SNBH, HE MS ([ZxH$ % OMC FEATHIDFETIL 7
%1 (1.8%) & 472\, Kaplan-Meier %12 & 5 OMC D
HEAERIE, 204F, 304ETENLEN94.7%, 86.1% T

HoTz.

1963-1991 4£(Z 1,133 $1IZ MVR HSHEAT S 11,
AF LA AR B 3 AT Bl EASH 64 Bl T o 72

1

@ CMC, OMC HiATBIASF 21 268 Bl (23.7%), 56 Bl
4.9%) &Y, THEHATEIAS 1161 (1.0%)H -7z

9717

D]

&
50 L, CMC T MR ASHEE L 7260745 268 flH 47 1
(17.5%) &), Sellers 7348 11 LLEAY 9 B (3.4%)

T, OMC T MR BEERFIAS 56 Bl 14 6 (25.0%) H 1,

PTMC |2 X ) MR ®

Sellers 2348 111 Ll A 8 B (14.5%) A H 7z

o6 T

B/t

251,

L7l 2 flEEns. &
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Fig.4 Number of patients undergoing MVR

Abbreviations as in Figs. 1, 3.

Table 4 Patient profile undergoing OMC (Jul. 1960-Dec. 1991)

Total number of patients 386
MSR, MsR (n) 16 (4.1%)
Previous CMC (n) 31 (8.0%)

Intervals after CMC (yrs) 2-28 (mean 13.1)
Adjunct procedures

Mitral commissuroplasty

or annuloplasty (n) 38 (9.8%)
Chordotomy (n) 31 (8.0%)
Papillotomy (1) 76 (19.7%)

Concurrent operations
AVR 90 (23.3%)
Aortic commissurotomy () 18 (4.7%)
Tricuspid annuloplasty (1) 30 (7.8%)
Hospital deaths (1) 14 (3.6%)

MsR = mitral stenosis with severe mitral regurgitation. Other abbrevia-
tions as in Fig. 1, Tables 1, 2.

72, £9 OMC ZRA7D, FOBRKSA 5270
@761), b L<IEMRAHIEL 72728 (15 6), MVR 12
THRLER DS H o 7.

ANLFDOEREAED 720, FHMVR, FH4 MVR HifT
BENZI 72 B (6.4%), 6 1 (0.5%) I24T 4172 (Table
6). NLHOHEHEIE, HEFT49 BIT, HMFHI529
BlTH o7z,

MVR FEATHREDHEBR 2 EBHE L LT, AZEWEDT 12
Bl(11%)HYH, TOH) L AFEHETES, F7-KMHE
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Table 5 Patient profile undergoing MVR (Mar. 1963-Dec. 1991)

Total number of patients 15138
MSR (n) 225 (19.9%)
MsR (n) 141 (12.4%)
Previous CMC (n) 268 (23.7%)
Intervals after CMC (yrs) 0.3-37 (mean 16.9)

Previous OMC (n) 56 (4.9%)
Interval after OMC (yrs) 1-22 (mean 10.4)
Previous CMC & OMC (n) 11 (1.0%)

Concurrent operations

AVR (n) 345 (30.5%)
Aortic commissurotomy (n) 56 (4.9%)
TVR (n) 20 (1.8%)
Tricuspid annuloplasty (n) 288 (25.4%)
LV rupture (1) 12 (1.1%)
LV pseudoaneurysm (n) 7 (0.6%)
Hospital deaths (n) 80 (7.1%)

TVR=tricuspid valve replacement; LV =left ventricle. Abbrevia-

tions as in Fig. 1, Tables 1, 2, 4.

LEBOEA T B (0.6%) IZH 57,

BEMZET-$51% 80 B (7.1%) T, AVR RIREHE4THI DIE
T4 134, MSR, MsR JEFI DA Z 2 22 4,
156 Y, #EIMS 28T 5 MVR 176 OFET1E 30
Bl (2.6%) LAK\V>. Kaplan-Meier 312 & 5 A5 1% 20
F£T89.9% THo7-.

72, MS xS BHVEHY G & B HEAT L 7o
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Table 6 Re-MVR because of prosthetic valve malfunction

Re-MVR (n) 72 (6.4%)

' in_tervals after 1st MVR 2 days-15 yrs (fnean_ 7.2 yrs)
Re-re-MVR (n) 6 (0.5%)
Bioprosthetic valve (n) 49 (8.6 yrs)
Mechanical valves (r) 29

‘ Central disc occluder (n) 10 (5.6 yrs)
Eccenfric mo_nocpspid disc (n) i4 (5.4 yrs)
Bileaflet(n) - '5 2.6 yrs)

Abbreviation as in Fig. 1.

Table 7 Patient proflle undergoing PTMC (Feb. 1989-Dec. 1991)

Total number of patients 61
" Age(yrs) ' 26-66 (mean 45.8)
Rhythm: sinus (n) 32 (52.5%)
Atrial fibrillation (n) 29 (47.5%)
Previous CMC (n) 14 (23.0%)
Intervals after CMC (yrs) 14-29 (mean 23.1)
Previous OMC (n) 3 (4.9%)
Intervals after OMC (yrs) 8-11 (mean 8.0)
Combined valvular disorders
Aortic (n) 18 (29.5%)
Tricuspid (n) 22 (36.1%)
Mitral regurgitation (n) 13 (21.3%)
Sellers: 1 (n) 16
I (n) 2

Mitral valve calcification (n) 12 (19.7%)

Abbreviations as in Fig. 1.

B, 2 [\IA%363 F1(9.2%), 3 [EA%37 #1(1.0%), 4 [E
26, SEIMF1BITH 7.

4) BEEHBIRVEERIERFEMN

HEERID ) (NYHA LHERESE I D L), $EE
PLE®D MR 457 < (Sellers 7 I ¥ T RE), MOFIC
D FOBEN R, ELIKEBRICIBRD 2
FEBI % PIMC O5@is & L, 1989-1991 ££F T, 61 BliZ
R RBIRMEIEAERBN (PTMC) ZHETLL
(Table 7). ZOHIZIZLLATIC CMC, OMC % fifT s 1
7BIHZENZEN 14 5 (23.0%), 3B @.9%)EEThTw
7-.

BEROARBRI %2 &R THRORKISTERTDH Y, #
BB EBZE T 12£5.1 25 6.0+2.7 mmHg IZI&T
L, Gorlin DRI & 2 FOMEMKIE 0.92+0.29 25 1.65
+0.70 cm? (23K L (Fig. 5), FBIARIUERAE X 417+
12.8 2*5 35.31£10.7 mmHg (2T L, OMREUE 282+

Table8 Reasons for selecting OMC or MVR after initiation of
PTMC (Feb. 1989-Dec. 1991)

MVR (n) 154
1) Concurrent valve surgery (n) 98 (64%)
AVR (n) 62 (23)*
TAP or TVR (n) 25 (11)*
AVR & TAP (n) 11 ( 4)*
2) LA thrombus (n) 13 (8.4%)
3) Severely calcified mitral valve (n) 14 9.1%)
4) Others 13(8.4%)
CABBG, cryosurgery, giant-LA, etc
OMC 12
1) Concurrent AVR (n) 10 (83.3%)
2) Others (n) 2 (16.7%)

( )*: Number of patients with moderate to severe to MR.
Abbreviations as in Fig. 1, Tables, 1, 2, 4, 5.

MVG 2 MVA
mmHg cm:
30. 01 5. 04
25.01 4.0
20. 01
3.0
15. 04
2.0
10. 01
5.0 1.01
0.0 v T 0.0 v T
pre post pre post

Fig. 5 Hemodynamic changes after PTMC
Abbreviations as in Table 3.

0.78 A5 2.99+0.86 /m/m? |ZHMM L, W3 h b FKETE
HICEEDNELTH o7z, fERIE PTMC EfR X D 51
B (83.6%) THEL, FETH 7210 H1dZE A 45
B EE A, MROBELZ1HIZ6 » ARICMVR
EHEATL, 1B0OAR) DRELLAETRT L.

EPFEL L TIX, MR OB, BEH 26 6 (42.6%)
HHNT=HT, Sellers 53 I LL LD MR i 5 %1 (8.2%)
DATHY, FLHEELREAY YV PP 1BIIRRD L
n7=hs, MBRERE, L7 v RF—Fhidarbhi
oz,

PTMC 2SEA SN THH b, %B MS IIx LIERD
ARG IEANEIR S B, FIEFISMCKEIR
FRZRAIT L THNBRESLETH 558D
Bb% <, $-HmEEDEOMR DAL, PTMCIC
TEYTH B0 TH o7 (Table 8). 7% BEIH OMC
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Fig. 6 Comparison of hemodynamic changes between OMC and
PTMC

PA(s)=pulmonary arterial systolic pressure. Other abbrevia-
tions as in Fig. 1, Table 3, 7.
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Table9 Cause of deaths of medically-treated patients with MS
(1965-1991)

Total number of patients 103
Age (yrs) 19-74 (mean 47.4)
MSR, MsR (n) 23 (23.7%)
Combined aortic valve disorder (1) 45 (43.7%)
Cause of death

1) CHF (n) 54 (52.4%)
2) CVD (n) 18 (17.5%)
3) Ventricular fibrillation (n) 11 (10.7%)
4) Bleeding (n) 4 (3.9%)
5) Others (n) 5 (4.9%)

6) Unknown (n) 11 (10.7%)

CHF=congestive heart failure; CVD=cerebral vascular disorder.
Other abbreviations as in Fig. 1, Tables 1, 4.

No. of
Patients
%
B
KXY
030 153
P b0,
30— S02¢ (<]
bXA X9 R
%% S [XX]
B> [ KXY X4
b2 KX (XX RXS

70 72 74 76 78

>
QD

82 84 86 88 90
MVR BY PLASTY

Fig.7 Change in treatment procedures for mitral regurgitation (1970-1991)

PLASTY =valvuloplasty. ~Other abbreviation as in Fig. 1.

PRI EAEHITENZVWERLE LT, MS OFZE
LB EA S, LEid OMC D & & - fEFAS
PTMC i & ENTWB 72D TH o 7. OMC 72 FERI
& PTMC 54 FEBIICDWT, ZDMATEIRES E DR
1213 & A EFED 7 < (Fig. 6), PTMC I1Z+4 OMC IZ
Lo TRDBIEREL LTESE LIzEAL ENT-.

5) AFHA

1965-1991 4E D 26 2 L fiak TR LG EZ 5
G, ABEF b L CIGBRBERICIET AR S M7z D13 103
Bl (5B 4061, 63l T, FETRDERIT 19-74 5%
(CFH47.45%) ThHo7z. BERZOAEFHKRDL S <
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(52.4%), BMIMEREE (17.5%), L EME (10.7%) 252
TR T 72 (Table9). F 72, 1989-1991 0 3 4
RS RETEE TR, NEHIHEREZT TS EIE
185BITH Y, ZD) BIERIF o7 b Didh
T 2061 (11.4%) T, 1Z03EFE, BYIni EORER
ZREV, $7227 60 (14.6%) 3B EREOBE* A
L, PTMC, MVR % EOREBHGER 2 LE L T 5Tk
B CdH o 72 (Table 10).

2. BEFFASEASIE (Fig.7)
TEIEFPASHASEIE (MR) D 478 FEBIIC3T L, MVR I
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Fig. 8 Etiology of mitral regurgitation (1970-1991)

Rheum=rheumatic; Degene=degenerative;
disease; CHD=-congenital heart disease

Table 10 Outpatient profile treated medically (1989-1991)

185

34-75 (mean 55.0)
64 (34.6%)
121 (65.4%)

Total number of patients
Age (yrs)
Rhythm: sinus (n)
Atrial fibrillation (n)

NYHA classification

I ()

I (n)

III (n)
History of thromboembolism

21 (11.4%)
158 (85.4%)
6 (3.2%)

27 (14.6%)
10 (5.4%)

Brain (n)
Others (n)
MVG measured by Doppler (mmHg)
2.5-23.5 (mean 7.7%3.5)

Mitral regurgitation: mild (n) 137 (74.1%)

NYHA=New York Heart Association. Other abbreviations as in Fig.
1, Table 3.

378 B (79.1%), FIEHATIZ 100 B (20.9%) IZHE(T S 1
72, RIEEMDO ) B, LHEXRIEBEICBT 2 HIER
cleft DIEHEMTHT 41 1 (41.0%), o> 59 B (59.0%) 2
LTI T I RBERRMT 2 % S/, MR D4 E
BIE I 1970 SEACHIEAICIZ4ERT 10 BB TH o 7295,
BETIRIFIZ 2 50 30 Bk < ICFMH TN, €O
5 b FRTHAMTIZEHFELB] (20% FifR) (ZHEAT S 7.

80

90

[] others

82 86

B D

84 88

CHD

IE=infective endocarditis; IHD=ischemic heart

R L KBRS BT A5 75 B (15.7%), T 72 =58
TERAti 2% 62 B (13.0%), =SFEIHAM 258 B (1.7%)
(ZHEAT E 472, MR OFF RIS MR B 222 B (46.4%)
%L, VT 117 Bl (24.5%), Fe KM 74 61 (15.5
%), gLtk AR 42 B (8.8%), MIMLIELFE 14 Bl
(2.9%), FAZEMEALKRILLERAE (HOCM) 6 il (1.3%) TdH
D, INedok LT, SMEMILEMmIIRA 26, &
EREEF 1B TH o7, 1970 FERFETIEY v ~FH
MR D 5@ 2 S A5 H50% FBEA L NT2A%, BE T
¥ % LTS L7 (Fig. 8).

FRIE AT O R RE AT 13T 2 O MR BB5TH Y, 378 B
® MVR H 11 61 (2.9%) (ZTEBAT D MR (23 L TD
bDT, 1GIIE TR A HEAT S 7z,

% =

MS EBZHPD—EE 2D, HEIYERORES
Hid 1960 SERBIADK 53 L 5 o7z, REISHA T
BHRFY L EhTWw/z CMC b, BEEFELE LTI
%<7, F72PTMC A OMC IZHl> TP 5B &9 I
otz DEICTHUZ, SIRIEERICIIRME L L
TAHREIEED 2 S NERIAS, PTMC OHBIC X
D, HERHEEICREDRAS R I NS L H IR, B
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HEEBEES BIFCEBED 7%, MS DFEHFER
DKIBIZZEIL L7z, PTMC 38 L WiEEFERTH 572
DZOEMBAEIZHS P TRVA, CMC OEREE
BIORE» S FHT S L, EFADEHIEL, FOE
LSBT ITEREIREZ I L, BICEHTHRROR
TEOEALDE NS TIIETFALI A5 T, Bk
ELRTWVWIEDNEZOLND, 20D, BEERD
B TBEVMSERICBWTYH, BETHORETRE
A PTMC 2@ L TWwilE, NYHAII LFCTH-Td
PIMCD#EInE L, Z0#LEi KL Td IWnwEEb
na.

MS (23§ BIERDOHEMEREIIMVR Th 5745, BE
O 1 FIEBEDOFHILETH 72 L ) IEED
BESART & 9 12, MVR BliZLLATIC CMC & 7213 OMC
HHWVIET S, BIETIIPIMC A 4Tb 5808 5.
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