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Summary

The effects of percutaneous transvenous mitral commissurotomy (PTMC) and open mitral com-
missurotomy (OMC) were evaluated in 18 patients who underwent PTMC and 16 patients who under-
went OMC, before and within one month of the procedure, using two-dimensional and color Doppler
echocardiography. There was no significant difference between the two groups in the mitral valve area,
the severity of mitral stenosis, or cardiac function before the procedure.

The mitral valve area after PTMC as measured by two-dimensional echocardiography and con-
tinuous wave Doppler echocardiography increased from 1.07+0.24 cm? to 2.01+£0.42 cm? (»<0.001),
and from 0.99+0.26 cm? to 1.76+0.23 cm? (»<0.001), respectively. The mitral valve area after OMC
measured by two-dimensional echocardiography and continuous wave Doppler echocardiography in-
creased from 1.04+0.24 cm? to 1.78+0.41 cm? (<0.001), and from 0.954-0.32 cm? to 1.62+0.46 cm?

(p<0.001), respectively. The mitral valve areas after PTMC did not differ significantly from those
after OMC by either method.
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Before PTMC, 13 patients had no mitral regurgitation, 3 had mild, and 2 moderate mitral re-
gurgitation. After PTMC, significant new mitral regurgitation occurred in 5 patients.

The severity of mitral regurgitation did not change in 12 patients (67%,) and increased by one
grade in 6 patients (33%,). Before OMC, 9 patients had no mitral regurgitation, 6 had mild, and one
moderate mitral regurgitation. After OMC, significant new mitral regurgitation occurred in two patients.
The severity of mitral regurgitation did not change in 11 patients (69%,) and increased by one grade in
5 patients (319,). No patient developed severe mitral regurgitation either after PTMC or OMC.

Percentage fractional shortening did not change significantly after either procedure. PTMC had

a similar effect to OMC within 1 month of the procedure.
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BT &8 358 5 BT (open mitral commis-
surotomy : OMC) i, HIFFPAE I L TH
RZERGETHY, BETE, FiFick s308
YR & LT, FEER TRIEREYRMficL -
TRb-THY, RYHWDHRLED, ML shi
BRETHBV. LaL, BE Ar—r e H
F—FNERWBHEL LT, REEFIRMGMEE
HIE )BT (percutaneous transvenous mitral
commissurotomy : PTMC) 8% o6h 3k 5
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ZoFERAESBRE SR TV, Az, EF
WRTERRE LT, R biforT bhalh
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k® bz pressure half-time X b, HOEHE
EHAIT 25, FBMMGEE LTERATS
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T DBER WG DA A FTHET 5 5 -

ZZT, Lxa—Fy 75 —-H2HAWT,
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BI »AUNOFEM L T 22tk Y,
PTMC nHRE RT3 L ic L.
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1986 £ 9 ALAED> OMC Hif7Hl, 3 XY
itk OMC oLk & 2 & i EiEFrpes
fE 2kt 5 1987 4£ 7 Ao PTMC jtTHi %
MHRE Lic. 12EL, 205 b, HiFRTR X OHE
13y BUAkRbD=a—Fy 77 -2 BT LAK
HEFT, POLUTOEE 72 LDIZONT,
SENERE 21T o 1.

37, WANCE R R RBARFIRE S L UHR %
B UERZ, SEOMR» SR L. %
7z, #FAToLMRE 2 fractional shortening (% FS)
T 20% LT ARwL 50% LLEDOERL, 4EO
HER» LI Lic. & b i EIBFPREE OEEE
LT, F—AFRRBHEARWLUIIERERE
BET, RFREREREAR N UIRhEE, RiEH
RERFELRWPBEDOLDOIRRY, Thi)Y
BEDL DI Liz.

TDX O hEE -7 bDE LT, OMC jf
1761 16 i) (OMC &, 5 441, %« 124, FHFEH
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Percent FS (%FS)

EENE GERKE [ Rk 2 M -
Koz a—F& vl L, (EERHH & — ek
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e S DI OEGE 2 RIEE & L.

BAHTRAMBROBHIME B 2175 L & b
2, fikomEHEokE LT, PTMC oFH
HizoWTHRFT L.

BB O ¥ v 75—

—P <0.001—

R 30f —P <0001 —

NE .

) .

> L

o

}— -]

w °

2 I

Z 20} S IR

- °

ﬂ. e

>_ L] L]

[41] : °

< i * 00 . o

w . °

m L] L[] :

< . o °

w ) .

> 10F ) I

3 w1l e =PTMC

> M o =OMC

-

< | °

o

=

S L NS < L NS -

0 L L

PRE POST

Fig. 1. Changes in mitral valve area measured
by planimetry before and after PTMC and OMC.

PTMC =percutaneous transvenous mitral commis-
surotomy; OMC=open mitral commissurotomy;
PRE=before PTMC and OMC; POST=after
PTMC and OMC; NS=not significant.

BRI BHEFMEOWRTR OIS WL
TOFEHLE X, paired t-test #FH Wi, Fiz,
WAl X Ot o WIRER o FEEHAIE © Bk,
unpaired t-test LW ¥ BREEHA W =k,
<001 2% - THAHBICAEEED Y L Lic.

L S

FOEH

ELT - vy R® O EE: HED
PTMC #7< % 1.07+0.24cm?, OMC $ <
1.04+024 cm? &, WM CTAEEEIR O I -
7o. #itgix, PTMC g% 2.01+0.42 cm?, OMC
Bz 1.78+0.41cm? b, WL LAEREMER
L7 ($<0.001). 72721, #if&FREHEE, WE
FCHEEZE 2RO > o (Fig.1).
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Fig. 2. Changes in mitral valve area measured
by Doppler echocardiography before and after
PTMC and OMC.

Abbreviations as in Fig. 1.

Pressure half-time X Y3k 7z O : #f
3, PTMC g <t 0.99+0.26 cm2, OMC BT
it 0.95+£0.32cm? &, MERTEEERR D R
o to. ik, PTMC#<ix 1.76+0.23 cm?,
OMC E<ix 1.62+046cm? L, WL IEE
MR Lz (p<0.001). 72721, #higFAm
i, AETLHARECTEREIRDR» ok
(Fig.2).

BIaF R

B35 — Ky 7T —hicX 24780 0 I8 5K
i, PTMC #<ix BHITHEERDDIIEDT,
3P HRE, 2HInHEETHok. WREH
CHE YRS SFIED She s, wWFhbig
ETholc. BEEFAD YL 1FZHEFT MM
W, PEELBISLOTERr o, &
P EERYMAEDONSHEEHTOH

MILD MODERATE SEVERE

SEVERITY OF MR

NONE

PRE POST PRE POST

Fig. 3. Changes in the severity of mitral regur-
gitation by color Doppler echocardiography be-
fore and after PTMC and OMC.

MR =mitral regurgitation. Other abbreviations as
in Fig. 1.

(33%) T 1 BEREDOHHE D MM 258 7= 25, 12 4
(67%) TIAE RYEFHRE OHIMNIED bR b
-7z,

OMC i, #HifaNx IBIcHEE ¥R E2ED
T, 6BINEE, lFIRPEETHo . WK,
Bl BB ARYER S 2HiED bhie s, wTh
VBETHoz. BEEMAOS B 3 HlITHHE oK
%8122, moderate X 5 b D Tlix g
ot FkBELRERIBO bh 2612850
T5W(H%)f1§%®ﬁﬁ®%m%1bhm
1141 (69%) <% A & A WHFEEE OHIIT D
¥, PTMC BLEEER b - i.

i, WL D, PEEEMTEROBE ICH
EnBIED T, BEAYRzELELDD
BOT, Soicik, 2BEREELLEOWFHRE oM
¥ & 7o LR $ 380 &b - 7= (Fig. 3).

%FS

PTMC g, OMC g ofisgio %FS ik, #h
Zh, 342+6.1%, 31.3+50% Th v, HEZEZ
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Fig. 4. Changes in fractional shortening before
and after PTMC and OMC.

Abbreviations as in Fig. 1.

BOARbole. %7, Hiko %FS i3, PTMC
BECiX 36.1+5.1%, OMC #Tix 29.8+6.6%
ThY, FHTATHh, WHETIAEELLLE
» ot (Fig.d).

z #

PTMC o#Riz>nwTit, ¥ Ticwi 24D
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B o EH L o Twvws OMC L Wik L
ED R, SEOFE TR, FEREH VKR
LREAfERLTa— Ry 7S —E2HWT, K
BRAORRIE O 18 Fr P 22 E 1o+ 5 PTMC &
OMC itk BH RN ic> & 54 - kL.
GBI TR, FABREOXECHL TR
PTMC & OMC oA #L bic, BB bk
WA Th, pressure half-time % 53R w7238
BTH, WEROERIBECHEMT 3 2L 2SR
Shiz. £z, fitFOEHEIE PTMC £ OMC
OHGEOCIBERE RO b o7z, 0

RHEGIBENTD K v 75 — i

L&y, PTMC pHpoE#ommzBEALT, 4
7L LM 1 » AUAIZ, OMC R%Zo%g
ET3bD0EEXONE. L, SEIO%S
Bl S, BREE D & PR OMIB RIS Ch ot =
LREELRTAERLRW. Thbb, &bic
EEEOEFIcBWT PTMC iz L v F47 & FIFSEs
DHROBEEBMABOLAZLEIRE, S5tk
BOBEIC & IR L TR+ 2 BDEXHS. ik,
OMC c#EshTwna k5 2 BRI R,
PTMC izBiL, ¥7#8BEShTwARW. 207k
o, ZEo PTMC R TcH bhiXd R
OMC L [FRRBE O BER, Eh< bno HREg
ehaE, ZhProORMBETH»L LEDR
5.

PTMC #ofigRdfiic>vwTix, ~<rx -
Fy 7 —thefwvwk Reid so@Ecix, 48
AT 1 BB R 2% B -0k 124
F3H1(25%) TH Y, 2BREOHME 16 (8%) T
by, Ul ELEL 2ok EMRED bR
7219, Abascal 514, RIFE PSR Ky 75—
& vt PTMC % oMIBFINH 2 3848 L Tw
525, WFHOEEE X 24 Hd 136 (54%) iz &
B ohT, 4BREFET 1 B oA E 2REmM
X 24 filep 8 1 (33%), 2 BBk oo hmix 3 4 (13%)
TholtBELTWBI.

PhbhOSEIORHN TR IS — Ky 75—k
BRvshz, PTMC i X10 OMC g 4
iz, it 3 BRMESEM < moderate %8 % B EEFIL
Zouhhore. Ly, WitOEEE 2 B
DA ESEM LI ERIE 2 b h T, severe 2l & &
T LIERI b AR bhieh o, LT, HfkERE
CEL T D s o0z, PTMC #<c 67%,
OMC # 69% Th v, MERTEEZR»bh
T, WRELTRFLEXONS. k2L, 4R
DIFFE T i3 565 A3 LR AYIREE D (S FRIRZEE © &
Slclc®, (EIRRYHE DR AR HHBHE 2 > 72
AIREE L FET 5.

Chen &3 PTMC #% o fEIEFMH o 8z
3, BIERREECEEESEEL TS L %
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(5%) IEFHAELTWS. ZOPNEFRE, rigid 74
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424 59 i 24 (3.4%), pliable 7ZFpie 37 fifrh
161 (27%) T otz. HSOHETD pliable *
fzix semipliable ZFHRpFiZ, SEIObhbh D
HEplIcHEY T EELORS. ThbL, T
FELLT O EIEFIRASE T i, severe R fMiE i
OEEREVW-LBRLEbDOLEZBRS. L
»L—F, EETIE PTMC % ofigs iy,
X UL RIEFREE 0 EEE B S hine
WHRERLESh TR VD), Zofico2nT
T, 5B EER TV SERDHDLEbh 5.

DR IC o WTi, SEIORETIx %FS 245
Bicluviz s, #ifio %FS amiEFTcEEER
FHTE LT, DHEEEIC2 W T LRI I EHTH
FIfETH-7z. LELAENL, SEOREFHIH
#1 3 BURNOFE T D70, HRRH OO
EOHBIZOWTIE, XHIEHORTTSLEL
Bbhs.

¥7, HEERE LT, 4Ez NYHA 5%ic
SNWTORITEMZ ok, Zhik, HFEEL
TiX, FEFIRE L TR 2T 5 o LBl R
HBLEEZLAEPOTHS. BHREIEROHEIC
S2NWTiE, Bfi7+r v —TRitzTRELEbh
5.

PTMC 73 OMC & BRER IR 5 DIk, Fiff
DS BEREL, I F-—FARELREED
BHEECHITATIRETCHAZLETHD. KERE
BtE 72 ¢ PTMC offT 237 iE<TH v, OMC &
FIREOHESIFETE 5D THIIFE, SEIXR
L 72 o P URAE B> & P ERETREE O (EIBFPIRARIE i B
Wi, FifeZET 580, $FE— 1 PTMC
rEETAEE L HZbNLE X BN B
L, SESRE 72 5 725 - e BIE ORI PR
LTk, &%, PTMC o@EisEofiikizk

HEhsERIHEY, HlfshsRETHELE
Abh5b.

RIETi, WEKL v FORE, vlEiE, AKX
t, #TFHREOBOBOERaTIL, Thick
» PTMC ofR & TR+ sRkA& 8 BESh T
WY, zhickbE, BRaTThbbLEEE
HIE VERI T, BV~ T, FAEEA
FHCIERE Y, BRERLEVWERE ZoTWw
5.

LEIobhbh ORIz, BEEETIRITLTE
A BWEBITholzz &2, PTMC o BIF 2
BizoR RS- AIEEME V. LL, Tz
X, EviExhiE, BISrEYITho 2 L &R
B30 ThHdELVRD. EbiciE, BN
UM & o, RESETFIRA ICSSEYIB &S h
Tzl 25, PTMC THRERFETHD 2L &
LT Aot Bbhs. 5%, &6icEY
HHR & T, PTMC ofiiic>wvw TRE A
FEhbh, {SIERPRAE O YR IE R S REL
ShBRETHBLERXS.

& B

IRE 2 & HEE OB FRERE et LT, D74
L bHfEMicswTiz, PTMC i OMC @
RIEECHR 2B T 3HARFELEZR I,

3 #

R R FIRA I s gIkAs (PTMC) n%)
R » BR TRIES KEyBMF (OMC) &g
5oz, PTMC jEfr7 18 11 (PTMC#) &
OMC #f741 16 ] (OMC #) xf L, #ivdils &
Uil » AURIERBL T 2 —RERS LU H 5
— Ry 7T —E#iifT Lic. WRIOROEE, {8
e DEREE, BIUDEEIBELTE, 2
HECAEEZT b o1,

PTMC Bz \WTix, WiERPB L UELEE K
vy 75 —gkic kY PIEShFOEHHT, BOB
» 1.07+0.24 cm? (Fi5#0) 2> & 2.01£0.42 cm? (4
#%), 0.99+0.26 cm? (#F#f) 25 1.76+0.23 cm?
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0.001). OMC ﬁuo WTiE, BiER R X OERsE
BFy 77—k IESh-FOERE, B
DO 1.0410.24 cm? (781 2 & 1.78+0.41 cm?
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@) &, LbicAEREMMEED bh (p<
0.001). PTMC #coffittfomiix OMC #
TOERLERT, FEEIR Db o0,
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Bl a7z 6 41 (33%) iz 1 BB D D1 HN 338
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A E R EERYRIEED ShT, 65l HuREE,
1 shEEodiE A L. OMC #%ix, 24
ZHF I R BB R AR bhte. 16 Fid 11 4]
(69%) TRAEZE YR OBWMMIZD b, Tk
CHFDOEC I 2H &z 5H1(31%) i 1 B
OHEFOHEM BB oNIZDHZRTH-7. L
L, OMC g, PTMC #& iz, #ifEEEOW
Mr & LIP3 md bh R oz,

Fractional shortening (%FS) 1%, Wi L 412,
WEEEAREI RS o1k,

Znk5iz, PTMC &, it b ly
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X #

1) Gerami S, Messmer BJ, Hallman GL, Cooley
DA: Open mitral commissurotomy: Results of
100 consecutive cases. J Thorac Cardiovasc Surg
62: 366-369, 1971

2) Housman LB, Bonchek L, Lambert L, Grunke-

meier G, Starr A: Prognosis of patients after open

mitral commissurotomy: Actuarial analysis of late
results in 100 patients. J Thorac Cardiovasc Surg

73: 742-745, 1977

Halseth WL, Elliot DP, Walker EL, Smith EA:

Open mitral commissurotomy: A modern re-eval-

uation. J Thorac Cardiovasc Surg 80: 842-848,

3

~

EGIBARD ¥ v 7°F — 5

1980
4) Gross RI, Cunningham JN, Snively SL, Catinella
FP, Nathan IM, Adams PX, Spencer FC: Long-
term results of open radical mitral commissur-
otomy: Ten years follow-up study of 202 patients.
Am J Cardiol 47: 821-825, 1981
5) Smith WM, Neutze JM, Barratt-Boyes BG, Lowe
JB: Open mitral valvotomy: Effects of preoperz-
tive factors on result. J Thorac Cardiovasc Surg
82: 738-751, 1981
6) Cohn LH, Allred EN, Cohn LA, Disesa V],
Shemin R]J, Collins JJ Jr: Long-term results of
open mitral valve reconstruction for mitral ste-
nosis. Am J Cardiol 55: 731-734, 1985
7) Eguaras MG, Luque I, Montero A, Moriones I,
Granados J, Garcia MA, Fernandez R, Pérez ],
Concha M: Conservative operation for mitral
stenosis: Independent determinants of late re-
sults. J Thorac Cardiovasc Surg 95: 1031-1037,
1988
Inoue K, Owaki T, Nakamura T, Kitamura F,
Miyamoto N: Clinical application of transvenous
mitral commissurotomy by a new balloon catheter,
J Thorac Cardiovasc Surg 87: 394402, 1984
Lock JE, Kalilullah M, Shrivastava S, Bahl V,
Keane JF: Percutaneous catheter commissurotomy
in rheumatic mitral stenosis. N Engl J] Med 313:
1515-1518, 1985
Reid CL, McKay CR, Chandraratna PAN, Kawa-
nishi DT, Rahimtoola SH: Mechanism of increase
in mitral valve area and influence of anatomic
features in double-balloon, catheter balloon valvu-
loplasty in adults with rheumatic mitral stenosis:
A Doppler and two-dimensional echocardiogra-
phic study. Circulation 76: 628-636, 1987
11) Abascal VM, Wilkins GT, Choong CY, Block PC,
Palacios IF, Weyman AE: Mitral regurgitaiton
after percutaneous balloon mitral valvuloplasty in
adults by pulsed Doppler echocardiography. J Am
Coll Cardiol 11: 257-263, 1988
12) Herrmann HC, Wilkins GT, Abascal VM, Wey-
man AE, Block PC, Palacios IF: Percutaneous
balloon mitral valvotomy for patients with mitral
stenosis. J Thorac Cardiovasc Surg 96: 33-38,
1988
Abascal VM, Wilkins GT, Choong CY, Thomas
JD, Palacios IF, Block PC, Weyman AE: Echo-
cardiographic evaluation of mitral valve structure
and function in patients followed for at least 6
months after percutaneous balloon mitral valvu-
loplasty. J Am Coll Cardiol 12: 606-615, 1988

8

N

9

~

10

=

13

~

—191—



ﬁﬁ! lﬂ:I:}lL —i!:l:EHy [E3:R

14) Palacios IF, Block P, Wilkins GT, Weyman AE:
Follow-up of patients undergoing percutaneous
mitral balloon valvotomy. Circulation 79: 573-
579, 1989

15) Abascal VM, Wilkins GT, O’Shea JP, Choong
CY, Palacios IF, Thomas JD, Rosas E, Newell
JB, Block PC, Weyman AE: Prediction of suc-
cessful outcome in 130 patients undergoing per-
cutaneous balloon mitral valvotomy. Circulation
82: 448-456, 1990

16) Wann LS, Weyman AE, Feigenbaum H, Dillon
JC, Johnston KW, Eggleton RC: Determination
of mitral valve area by cross-sectional echocardio-
graphy. Ann Int Med 88: 337-341, 1978

17) Henry WL, Griffith JM, Michaelis LL, McIntosh

CL, Morrow AG, Epstein SE: Measurement of

mitral orifice area in patients with mitral valve

disease by real-time, two-dimensional echocardio-

graphy. Circulation 51: 827-831, 1975

Heger JJ, Wann LS, Weyman AE, Dillon JC,

Feigenbaum H: Long-term changes in mitral

valve area after successful mitral commissurotomy.

Circulation 59: 443448, 1979

19) Hatle L, Angelsen B, Tromsdal A: Noninvasive
assessment of atrioventricular pressure half-time
by Doppler ultrasound. Circulation 59: 1096—
1104, 1979

20) Yoshikawa J, Yoshida K, Akasaka T, Shakudo M,
Kato H: Value and limitations of color Doppler
flow mapping in the detection and semiquantifica-
tion of valvular regurgitation. Int’l J Cardiac Im-

18

~

21

)

22)

23

~

24)

25

—192 —

~

aging 2: 85-91, 1987

Kuwako K, Itaoka Y, Kashida M, Yamaguchi T,
Toide H, Tohda E: Assessment of percutaneous
transvenous mitral commissurotomy (PTMC) by
2-dimensional and Doppler echocardiography.
Jpn J Med Ultrason 51 (Suppl II): 357-358, 1987
(in Japanese)

Chen C, Wang X, Wang Y, Lan Y: Value of two-
dimensional echocardiography in selecting pa-
tients and balloon sizes for percutaneous balloon
mitral valvuloplasty. J Am Coll Cardiol 14: 1651-
1658, 1989

Nobuyoshi M, Hamasaki N, Kimura T, Nosaka
H, Yokoi H, Yasumoto H, Horiuchi H, Nakashi-
ma H, Shindo T, Mori T, Miyamoto AT, Inoue K:
Indications, complications, and short-term clin-
ical outcome of percutaneous transvenous mitral
commissurotomy. Circulation 80: 782-792, 1989
Essop MR, Wisenbaugh T, Skoularigis J, Mid-
dlemost S, Sareli P: Mitral regurgitation following
mitral balloon valvotomy: Differing mechanisms
for severe versus mild-to-moderate lesions. Circu-
lation 84: 1669-1679, 1991

Feldman T, Carroll JD, Isner JM, Chisholm R]J,
Holmes DR, Massumi A, Pichard AD, Herrmann
HC, Stertzer SH, O’Neill WW, Dorros G, Sun-
dram P, Bashore TM, Ramaswamy K, Jones LS,
Inoue K: Effect of valve deformity on results and
mitral regurgitation after Inoue balloon commis-
surotomy. Circulation 85: 180-187, 1992



