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were studied on 43 cases of pure or dominant mitral stenosis (MS), with special references to
differences in these correlations between cases with sinus rhythm (SR) and atrial fibrillation
(AF) (Table 1). Preoperatively, MVA, LAP, Q-I interval of PCG, and mitral valve diastolic
descent rate (DDR) and left atrial dimensions (LAD) of UCG showed only little differences
between cases with and without AF (Table 2). However, II-OS intervals of preoperative PCG
were much more prolonged in cases with AF than those with SR (Table 2, Figure 1, 2) ; thus,
Wells’ indecies in cases with AF being much smaller than those in SR (Table 2, Figure 1, 2).
As the result, Wells’ indexes underestimate the severity of MS with AF compared with cases
with SR (Table 3). After commissurotomy, the shortening of Q-I interval and the increase of
DDR in association with the increase of MVA occurred with the same degree in cases with AF
compared with those with SR (Table 2, Figure 1, 4). However, the postoperative prolongation
of II-OS interval, and decreases of LAP and LAD were all smaller in AF than in SR (Table
2, Figure 2, 5, 6). Several cases with AF showed the shortening in II-OS interval after opera-
tion (Figure 3). LAD showed no correlation with MVA and LAP in both cases with and
without AF (Figure 4, 5). The postoperative increase in II-OS interval and decrease in LAD
showed correlation with the postoperative decrease in LAP in cases with AF and SR (Figue 7).
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UCG

sinus rhythm
atrial fibrillation
commissurotomy
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{EIE A PEAHE (MS) O HEAER P FHTRh A ) &
1Tis1F 5 PCG Y, UCG®» O3 TichE
MENTWVWAS. D3V, UCG TR -5
AR RN ESREEE (DDR) ORA %, ffitko
BB EE SN T2, HOEBEY 5 1k UCG
ik 3 EER (LAD) OffiteDZAt», MS OF
WRHRHEOH I SHEBE UTHATH A &%
WE UL, $ab b, MS T aHEEBE DDR
DEW S RBASN TS, LAD B EAD L
Bl i HIE (AF) 2492 DKL /S
N, FOFEUT AF 2535 Dicisit 5
myocardial factor OFFELER R LT,

DX )RR L T, AMX TR MSO
FAERDHE 30 & O FighR ORI 1R 5 PCG
® UCG Offi # DRIEMDOEE 2 FHHE 3 51290
i, FiffaT#O LR (LA) X E1F £ O Wk

(MVA) & PCG % UCG OFf RO %, T
W (SR) 2 B2 DEAF 2 {7340
& THgRRET L.

N OTILHZE

WS AR TS 1 SR i TIRIE R 25E )
B 21T > 12 MSD 5 b, fICHEESHREEDS
PEoswy, IER MR 4361 Td % (Table 1). 5
PEIL I, otk 32 40T, OFHEESRO D (SR
B 26 filict L, AF o @ (AF ) 17 flT,
SR IT~MAF T H-o1z. TLREOSHHEE
LT, {EiEHESARAED SR © 24|, KBRH
BSH R 2NED SR O 4 4 & AF © 1 flicg iz,
F SRR E L SRBEE AF Bt~ 2
Bl 2123, TOH LRINHFICZRFAICEE
2L %D b DI AF DO 1 BlOATH - 12.

ch b DIERN, Fifo1~12 48 (FEH4d4.4
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Table 1. Age, sex and cardiac thythm of cases studied.
ATRIAL
SINUS RHYTHM FIBRILL
total
age $EX | male female male female
10—19 1 0 0 0 1
20—29 2 9 0 0 11
30—39 4 8 1 5 18
40—49 0 2 3 7 12
50—59 0 0 0 1 1
total 78 19 4 13 43
),

AR BNTRL N T — 7 VIRE 21T, £12PCG
& UCG o &idFiio 1 ~228 (GE¥F6 ) i,
oLV 1~ 5EM (F19 3.2 38/ BiciT- 1.

PCG i Elema-Schénander #1:#., jet & 6 channel
@ Mingograph % fty, #t3% b #EEER 100mm

fEIEFPIEED U C G LIOEN

T, DENE2FER LARGTE L. $12 UCG
X Aloka SSDC time mode® {#ff U, 2.25 MHz,
10 ¢ SEAR transducer % Y, $78 5 HR 25mm
T, DEXE 2 FH & FRGTE U,

PCG it oW T, Wells® @ Fikic k - THAT

R-RRE0.80BD & x® Q-11ikE, I-OS i
fais & of Wells’ Index %, < & 45 a2 D
el 2 U TRy iz, 12, UCG Tiz DDR
38 & " Hirata 55 @ Fikic L 5 LAD 2f[E U,
LAD 3 f&RmY h OETE LI,
MVA ¥ & 8 LA i, FiliiicsSE= R iET
il L O RICARIELHE UIcEZAY, Chb
& FHiRT%ICEEER Lo PCG ¥ X ¢f UCG @41l
TEfE & %% HedREs L.

B
1. SR#tE AF HOESBIFHELI T —T

Table 2. Mean values of hemodynamic data, mitral valvular areas, and phonocardiographic and ultrasoundcar-

diographic findings before and after commissurotomy.

Pressure (mmHg) P C G U C G
Age MVA
RV |PCW! LA .1 Q-1 [-0S |Wells’| DDR | LAD
(yrs.) syst. | mean | mean (cii) (sec) | (sec) [Index |(mm/sec)|(mm/M?)
|=| ~29 preop. | 47.3 | 24.3 | 24.0 | 0.90 |[0.086(0.055| 3.1 14.2 | 31.3
1 E (25.2) |postop. — = 17.0 | 3.12 |0.072]0.076 | —0.4 | 42.4 | 26.1
>
g 30~ |preop. | 41.4 | 21.3 | 20.6 | 1.15 |0.083 ) 0.065 1.8 15.4 | 31.6
n| (35 2) |postop. — = 15.5 | 3.21 [0.069|0.088 | —1.9| 37.7 | 26.7
je)
Z |all cases |preop. | 44.1 | 22.0 | 22.2 | 1.04 |0.084 | 0.060 2.4 14.9 | 31.5
N1 (30.6) postop. - — 16.3 | 3.16 |0.070|0.082 | —1.2| 39.9 | 26.4
i ~39 |preop. | 41.3 | 19.3 | 20.6 | 1.12 |0.086|0.079 | 0.7 | 14.3 | 31.3
‘ 5 (36.3) |postop. = = 15.0 | 2.87 |0.078|0.079 | —0.1| 48.7 | 29.3
| E 40~ |preop. | 40.1 | 17.7 | 22.5 | 1.26 [0.079|0.076 | 0.3 | 19.0 | 31.7
| (44.7) |postop. == — 19.7 | 3.11 |0.070|0.083 | —1.3| 47.0 | 29.8
<
| =2 |all cases |preop. | 40.5 | 18.9 | 21.9 | 1.21 |0.081|0.078 0.3]17.8 | 31.6
z (41.8) |postop. — — 18.2 | 3.02 |0.072|0.082 |—1.0| 47.4 | 29.7

Abbreviations for this and other tables and figures: preop. and postop. = pre- and post-operative values, RV
syst. = right ventricular systolic pressure, PCW mean=mean pulmonary arterial wedge pressure, LA mean=mean
left atrial pressure recorded during operation, MVA=mitral valvular area estimated by surgeon during
operation, Q-I=Q-I interval of PCG, II-OS=II-OS interval of PCG, DDR=mitral valve diastolic descent rate of
UCG, LAD=left atrial dimension of UCG (expressed per body surface area).
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VA RRAE O L B U Tt o kT, 2o OERE O
S SRBET1T~44 F (F#30.6 F) ot FEI3/NTd -1z (Table 2). SRE®D S B, fHil
U, AF #13 33~54 3 (F541.8%F) T, && #3t OS oEgE s Ntz 23 Flrh, HhFdTicks U Tl
MHIFICH U TES TH % (Table 1), F124fial #0.0IB g 1ok 2B FIER Utz § D13214 (91.
T o eI A 7 — 7OV T, A I 3%) T, D@5 H8H (34.8%) 13 0.03B =

W36 & OV IGBINRELA FE 12, SR B O fE EENUEOEEZRL, 0.01FcixZhilE
BENEFN44.1 26 & 08 22.0mmHg 2Dt U, DEMEZTR UL DR 1E 3 s o7, AF BT
AF B3 2h 21 40.53%6 L 18.9mmHg T, % X, Wi 0.018 & aui 2L EDIEE 2R U
FEDHIF I U TR ENME 2R Ut (Table 2). T2 DX 16 Bl 6 B (37.6%) 1§ X9, "D

2. FiittO MVA & LA [ OLHDI H4HHZ0.01BERkEN EOE

i fllE U ro 3SE MBI E TR © MVA © Memulz (Figure 1, 2, 3). Ll EOC&EDH
SEEfER, SREED 1.04 36 X 08 3.16cm* itk U T, N3 L5, Wells’ Index i AF B SREEL D

AF 8T 1.21 38X 08 3.02cm® Th b, AF B LRI ERNT, RO OBE /N Tho 1
12 SR BEITH U THFRT D MVA ook T, itk (Table 2, Figure 1, 2). PI_E0#n X I-OSK#H
s UANE AEAD R 5 iz (Table 2). L Wells’ Index {2\ T®D SR L AF fE LD
Ml Loy LA i, sSE )BT o ZEHLL, WHFOFS (Table 2), MVA (Figure
SEEEIE SR BEE AF BOWTN 3 22 mmHg T 1) % LA JE (Figure 2) 25 UBREOBAITE
MEEXIFHE UL o120, #iithid SR FE 16.3 Rohic.
mmHg T, #i#& #iniictt U TS 5.9 mmHg Wit o PCG TR, & MVA 36 L o8 LA [E& D
DIETF 2m UTzdic, AF ¥t 18.2 mmHg il B, Figure 1, 2 1TRT L 51c, SREETIR
HOET I 3.7mmHg T SR # & b O T FHittO MVA OffRk® LA EQKT &FT UL
Wi fEa %R Uiz (Table 2). T, I-OS R IEE > Wells’ Index DD H3
SR B TiMTATICH U THitk 7mmHgd %103 Rohte. U UAF BT, WiaTicth UTilig
FNLULEOET 2R UTI b DR43.5% IR 61 13 -0S Hif5 % Wells’' Index (2841, RZ&dH %
120, AF BETI331.2% &4 <&, —F 2mmHg VIR x ERERlIC X - THAX OZE{L 2R L, T
HHNRBENUTOET UNRS Bh -7 D @ X 3 7z PCG A RO 0% & MVA © LA
SR #D 26.1% e LT, AF #Ti356.3% © EOZALE DfFiIcit, SR BEICR A & 5 51 T8
% X LT3 (Figure 2, 5). B2 RIWVEMHBEZ . U U, Figure 7 1T
3. Filiniteo PCG filil & MVA s X8 LA RT LI ICSREE AF BEOWHE T, £ EUT
IE & DB Rhid T-0S RO LR ORE & LA
PCG @ O-T Weflix, ik OFE#EE N Th OETORE &, »2BREMHENO2 D LRA
3, SR BEE AF B & TRIFHELWERZ AU bihb.
(Table 2). PLED & 9 78 B B HE W H 2k 5 & )T,
BERBABGE (OS) %, SR BE26H il ® 3 Wells’ Index iz Xk %2 MVA % LA [ED¥ifER,

fl, 3k or AF B 17 fleh 1 flicafiaiee dhicic AF BECi: SR BTl UT, IEUVWHEERIES,
T &k o 1PSNE, 2FNTFE ORI THodk P & D BEEICHERE 9 2 FEBRA R &1 (Table 3).

ahic. O-OS K OFiai#oER:, SRET 4. Fifinitco UCG AT & MVA s L OF LA
123 0.060 s L 0 0.082 B TdhH b, AFHT E & OB
120.078 36 L 8 0.082FpTdh b, AF #f » SR UCG frA®, DDR O Fififits & DN
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Figure 3.Phonocardiograms recorded from a case with atrial fibrillation before
and after commissurotomy, showing the postoperative shortenning of II-OS
interval.

Upper and lower traces were recorded before and after commissurotomy at
the lower left sternal border, respectively.
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Table 3. Prediction of mitral valvular area and left atrial pressure from Wells’ index.
For MVA, only preoperative data were included, and for LA mean, both of pre- and post-operative data

included. For abbreviations, see Table 2.

Criteria Estimation Sinus Rhythm Atrial Fibrill. Total
Wells’ Index>1.0, correct 23 (88.5%) 10 (62.5%) 33 (78.6%)
MVAZ1.2cm?; underestimate 1 ( 3.9%) 5 (31.3%) 6 (14.3%)
Wells’ Index<(1.0 overestimate 2 (7.7%) 1 ( 6.3%) 3(7.1%)
MVA>1.2cm? total | 26 ( 100%) | 16 ( 100%) 42 ( 100%)
Wells’ Index>>1.0, correct 32 (74.4%) 16 (53.3%) 48 (65.8%)
LAmean=>20mmHg ; underestimate 4 (9.3%) 12 (40.0%) 16 (21.9%)
Wells’ Index<1.0 overestimate 7 (16.3%) 2 (6.7%) 9 (12.39%)
LAmean<20mmHg © total | 43 ( 100%) 30 ( 100%) 73 ( 100%%)

#HEiL, SR #714.9 35 & ¥ 39.9 mm/sec (Txf
U, AF BT 17.8 ¥ L 8 47.4 mm/sec T, i
FTkh U TREDRT, IO F b X Ol
g AR OBEIMDEEE R VTh § PPKRL
AR H B (Table 2). F iz Figure 4, 5 TR
T X oic, SR B L AF BOTH TiliE® MVA

DKL - T4 DDR Q#EAHB R L Nizds,
it DDR O# KO & LA FEOZEAL & DR
WidAHBE» 72 <, LA EDIET, RE S Lk E

HAUTH, DDR iZ—RicER 2R UT 5.
LAD T DWW Tid, aTOYEE X SR & AF
PTENnEh 31.536 L ¢ 31.6 mm/M? T, R

70 g

DDR(mm/sec)

40

LAD (mm/M?)

MVA(em?)

For

Figure 4. Correlations of mitral valvular
areas with UCG findings before and after
commissurotomy. ‘
symbols and abbreviations, " see
Figure 1 and Table 2.
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AR, MY, WL, &n, PRGR), WA, &M, 57, W, T8, B9 SFM, BR, 7T

SR

DDR (mm/sec)

)

LAD (mm/M*%)

s /c>
—— /
o-e
L I Figure 5. Correlations of left atrial pres-
/ sures with UCG findings before and after
commissurotomy.
35 . L . 1 . 1 L For symbols and abbreviations, see
0 10 20 30 40 0 10 20 30 40 FiguIe 1 and Table 2.

LAmean (mmHyg) LAmean (mmHg)

29 yrs. female, sinus rhythm 41 yrs. female, atrial fibrillation

preop

postop

Figure 6. Ultrasoundcardiograms recorded before and after commissurotomy.
A-D: recorded from a case with sinus rhythm before (A,C) and after commissurotomy (B,D): E-H: recorded from a

case with atrial fibrillation before (E,G) and after commissurotomy (F,H); A,B,E and F: DDR; C,D,G and H: LAD. For
abbreviations, see Table 2.
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13125 LW (Table 2). Ud U, ithO b
SR #f @ 26.4mm/M? iz 121 L, AF B i 29.7
mm/M?* T, BEOHDMELIKRTHS. T4
DL, Wiz g 20L& AF O G5
SR #f & h/NTd % (Figure 6). SR BETHliaTH:
 LAD %z Utc 21 v, ik U Cifige
6mm/M?* 12 ZNL LOWWAD 2R U DI
11 41 (52.0%) %59 % Dic, AF BT 12 f
1y s, —AliEOBDH 2mm/M? & %
WIZENLIFO 3 Di% SR D 541 (23.8%) i
KU, AFBETT7H (58.3%) O% X IcE LT
% (Table 2, Figure 4, 5). %1z, Figure 4, 5
Wit Lk 9ic, LAD i@ MVA © LAJEE—ED
R Z2RET, N BEOE IO E LTI,
MVA 2 SR# & AF FEOWTNT AL T
201z, LAD 3#Y, RZEd 5 Nz &k
Blhick - TREAXDZEILZRUTIsh, Hic AF #
Tl LAD D13 EAEARZED D Hu (Figure
6). LAD & LA EOIfffficiznd 2l %Al
OB TIE, Figure 5 7 25T L 91 SR BET
& LAD QD K5% & O LAEDKT 35
HTdh, 1o AF BT AES LAE & LAD
OWFH DD »D 75 <, WHE O HOELDERE
DOIid D d 2 EBbNh 3.

IR HAHED U C G LEN

OS W ks, Wells’ Index offifng, UCG
@ DDR O » 2 OERERE &EAT U, Fifick
AEEfF OOz b PCG % UCG RO
BIELD HANDZEL 25 C LR L L HLNT
WAL 1969 4 Hirata 5% 1k UCG iz X % AR
DR x X %S 5 HE2HE U, & 5Tkl
BERF 5 13 MS OFilai 2D LAD OZ&A{L % B %
U, SREETIX LA [EQKT &FEfT LT LAD ©
WD %mR$ D, AF T2 DDRiZ#AKUTH
LAD QEDIZIBED  DHEZ T E2HE UL,
A E Oy, UCG FFRIC DV T RIS O HE
281z,

3T PCGAFR T, Q-1 BEfi iz oW\ T, #iai
ZIEW P EICIER U T b, EILERE O HmH
Ronrcc i, HEkoHEEY ThH b, Ty
A DffE X SR ¥ & AF #f & ORI S 72221
Rohgh-o1z. Uh L, O-0OS Kk, AF #
DFhs SR itk U TR WA H b, » ok
DERDBREDTED HVBHEHE L H/INTH- 1.
AF #¥25 SR #E i U TFT D I-OS Wi h3%
EOILE Ub RSz -12C &%, AF BETHitk
OLAF DT % UCG @ LAD O 5 SR B X
hd/NThH?C LICBEEUTWS C &id, Figure
TGRS L 912, 3DfsEd 50, Hlited 1I-
OS K OERE > LAD © BHL OEE L, LA E
OETORENSHEZRT CELL 3EALLNE
9. CLCT, FilEDo MVA OREKDZnIThE

Figure 7. Correlations of the postoperative
changes in left atrial pressures with those in II-OS
intervals and left atrial dimensions.

! o = sinus rthythm, e = atrial fibrillation, ———
and —— = mean values of A LA mean for sinus
rhythm and atrial fibrillation, respectively; ALA
mean, AII-OS and ALAD = decrease of LA mean,
increase of II-OS and decrease of LAD after

MS iz T, PCG @ Q-1 D%, -
20
O o
. .
(0] o
151 ° -
o . .
2 o
= 10 -
F o8 8 5) ©
& . o S0 o) L3e)
< o Q —— . O
3 s} [le]e] r (@)
< C . o
R & o
0}» e - eeO O
°
O O ;7
° * L
T L]
1 £ 3 L 1
-0.005  0~0.01 0015 0.035 2orless 3w 6~7  8or more
or less ~ 0.03 or more
ALAD (mm/M2)

£11-08 (sec)

commissurotomy, respectively. For other abbrevia-
tions, see Table 2.
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5 DDR O ks, AF# & SR fE & Tk, 1213
ABEICRLNIZOT, itk LA £ LAD O}
L@ B d I-0OS KR O#E A » AF BEDJ5H SR
PITHL U TN Th - 12 ¢ EDEED, [ TFil
WL AROHBEOIERKB AR+ TH 1212 L ik
EZZHN. COX ) BRI, MS TAF 2f7
53013, SROIDIY dFHishE»H 5 &
IO L —HIT AMALEBALN DY,
MS O FATic & A MR O OIS,
RS, IMATTREMIEEE 2 b W ER S b, Z
D¥EFF & U T myocardial factor'®Y) OfELENE
Abh, ZOFEE URAREE LT, MS its
U %Y=y v FHEBIIRKES, LEREEOEHS,
EZDOIFHIERDOREW DR T34 7 VA
DIETF® 7z STl 5 EEEIREORE pilid sh T
W5, Fi, AF EOBAfRITOWTHIE, AF O
53DIESR DD L Y FHMEENBE B EnD
b, R B Il U T & b vy myocardial
factor DFENBEAZLNL ). MSTAF Q4D
BSRO LD LD & LA DML & DRFELN
FEPRNE N IHE S H 5. Flemming 50
$ myocardial factor & AF & O5@uBEEME: %78
BUTWO5H, BE LY Q&P E O/ b [
O C & 2RIRT 5.

4E, MVA © LA [EWF URE T HAFHO
7545 SR BT U T I -OS B A E U B A AL 5
niz. FHED O AHMTIRFEEOHE 0D,
Edler 5 %5 PCG O I & UCG @ E S DI
MRS AF O3 OTIRSRO DL HIEE LT
BT ERMELUTV DY, Chids BIOMKHE &R
UEWEETAEEALND. T-0S Kefic
B34 2RT & LT, MVA $ LA Eofliic, O
S, H£45Y, MEY 2 EPREIN TV B0,
SEOEF TR NG D [ UEREOEE 6, AF
B SR BEL h T-0OS REMBENMARMS RSN
1z (Table 2, Figure 1, 2). S EOEED 5 I,
ZOWF RIS AETIZD 05, CCTdafetk
®1-5& LT AF & myocardial factor DB »s
EZzoNhs., MSOFECH»DELT, AF Tk

4, M

6, B

48, M, 1ER, Y7H
SR kh & D& QTR )y LD 20,
myocardial factor OFFELEIZ —EOAHEDIET
PPETHTHAH. ROMHER, AR
MOEMES* L 2 I EORMHR 2R T TH A
). F 1o MS O i =H#Ehe SR 13 /£ O compliance
DETDOIHTH 2 EHEINTBHH®, TOC
E 13/ D relaxation rate DD 1T L A {E1HE
FEBEEOHBE DB N x123h Az,
Surawitz 5* {3 LA EBRIUTS, ODAHED
(£ T-OS IMERT 5 EHE LTV 5.
4 R O T HE T, PCG % UCG frR.ic
£ 5 MS QEFER D FLN RO MO EENIT O
T3 3 &, PCG @ Wells' Index 452 IT-OS
BEfi3, SR BETI1d MVA © LA EDOHTRTOfE S
Filitr DAL % X A T 503, — AF#ETIE
M UHEAERTH SREEL H I-OSKHBEN D
BEWEF, > T Wells’ Index 2/h5% 3D
BEWEAD D > T, MS % L OEAE b IREIC
HETAGEHRBKTH S EEA L I (Table 3).
UCG fr R Tix, DDR ik LA [E& B LS
», MVA Offifii 2 OIRAE % 7S 2 DIicHENT
WhEEILLND, F12 LAD i MVA © LA
[E &3 AHBE 3, Ficifith MVA 3L T8
LAD @ AU WA L. ULb L, ik
LAD 0P OREEL, II-0S REDIIER & &
2, Fifick 2 LAEOET 25HEis 2 O cH A
TdhrE#E# LNtz (Figure 7).

C: |

PCG & UCG Offix OWEMD, MIESpHesE
SEDFIERE & TR I OHE 1TIs VT 5 B 2 HEt
T 12T, 430 O (EIEFPEZERE O 28 8 U] BASE T
#® PCG ¥ L o UCG OFf R & M His & o
KRB % elstadt Uts. #aD BB O A i X
AERSM UL, TR, BEE - MBIREA
E - ERIE - ##AmA - PCG® Q-1 Ky - UCG
DOEIRF IR A ERHEE (DDR) 3 L OV EREEEIC
B, DEMBOAEICX 22k s - 12d3, PCG
® M-0S FRfid DEMEID § © O HH RO
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P3OLDEWVERP DD, FE-> T Wells’ Index
BNOERADSD -T2, T OFEHR, Wells’ Index i
& B {EIRFPAE OEIER OHIE R, OEMEHH
TRIFAFAEE & b SBEICHET 26D D 5.
MEBEOE TR, FO@EOMK, Q-1 KO
%%, DDR OHIKITIZ DEMBIOF M L 534
s o 12k, EBECET, I-0S K DERE
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