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Summary

To shed light on the standard clinical picture of mitral stenosis (MS), we selected the repre-
sentative phonocardiographic (PCG), echocardiographic (UCG) and catheterization findings of
MS and calculated the mean and the standard deviation of these findings in 104 catheterized
cases of valvular diseases.

Our observations were as follows:
1) The hemodynamically significant mitral stenosis, even though having other valvular le-

sions, had common features in PCG, UCG and catheterization findings, so there was no trouble
in analysing the data as one group.

2) For the quantitative analysis, the intensity ot the first sound, the presystolic murmur,
the opening snap and the diastolic rumble were expressed as number following our definition.

3) After commissurotomy, all the PCG and the UCG findings turned to less severe, so we
also prepared “post-operative PCG and UCG histogram of MS”.

4) The application of the above-mentioned histograms to the patient either with cardiac
failure, or with huge thrombus in left atrium, or with severe cerebral embolism, or with severe
calcification in mitral valves, and those with difficulty of differentiation from other cardiac dis-
eases by auscultation was worth-while to understand clinically the risk factors of mitral stenosis.
Especially, caution should be paid to the following histographic conditions; a) no presystolic
murmur in normal sinus rhythm, b) no first sound accentuation in pure mitral stenosis,
¢) abnormally short or long Q-1 or 2A-OS intervals and d) muffled diastolic rumble.
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Table 1la. 104 cases of catheterized valvular
diseases

A.: Pure MS { (36)

B.: MS + x*
C.3 MS + X&»
D.: Ms*** + X or x |— (7)

— (14)

x* : other mild valvular lesions, X** : other
significant valvular lesions, Ms*** ;| mild MS

E.: No MS

Table 1b.

o 50 100
T 1

L0+ 10,1 yrs.)

—] 53 (34.2 + 0.7 yrs.)

normal sinus rhythm | 66

arrial fibrillation ¥—i 38

commissurotony ——— {44
MUR H 3

commiss. + AVR 4

MVR : Mitral valve replacement,
AVR : Aortic valve replacement.

Table 1lc. Affected valves of 104 cases.

(¢} 50 100
T 1
MS { 89

Al }b———— | 45
MI f————] 33
As — o

TI [—8

P H 4

M : Mitral, A : Aortic, T : Tricuspid, P : Pul-
monic, S : Stenosis, I: Insufficiency.

HIIE UTc £ (LAD/BSA), ZEE W (LVD),
{EIEFpIRIE (amplitude) D 4THE 2 A b AT,

ORI A A ERRETE 28 SSD-1 BIDEEE 2 v,
Brza—FAhr—dghickh CRTOY#i% 25
mm/sec TF| 3B TIT- 12,

Cardiac catheterization-v A b "7 A T DNE
& UT Y MiBREARE (MPCW) & 1213
ERBRE, SEEN#IRE (MPA), X FEBED
V-D/Dx100 TR B ERTF> (pressure fac-
tor, PF) % & b &7z, PF 2 MS & MI (mitral
insufficiency, MI) OBS5OREE #2552
5DT, RZOWHTH MSOfEfE2M% LT
FEEELLNTWVWA., MS<80, MI>100 &7z
3. %7, DERFT A b MBIRE 2 783 %
FEUT, DERLEOQED L IMBIIREHZF £ T
O (Q-Pulm. Ej. Sd.) % &b »if,» High
REEE (MPA) toMB %A1z, 3 51T PCG
BLUCG v A b F T At oW TASHYIBARTRT
BOHE 21T - 12

B’ R

1) PCGAiROD e A & 7 &l

a) ZHEGIPHNATICIS 5 PCG e A M & T A
Table 2, Figure 1b iT/Rd L 5iC, HED
MS % 4 DFA, B, CD3&Fi 1213 LIl %
AU, APHEOFEICH»HLLS, 1HEULTE
EDTEDDOPADAREEDN DA &L DA,
ChiZ 6 2OFTR® 5> 5, Q-1, OS, 2A-0S,
Rumble, ® 4 % T & < icHIBET, PSM, IS T,
A, BO2%#, 3/3H5 pure MS », ZhiC
mild 7ZBDFREAL % PFo 1270V — FITRE U,
MS b FE 2 HENZEPE LI CREZRRA U
B L HIEME Bbhnis. —F, 3#EEIBIHT,
ETEA BN O M E B TS L YT s 50
Hicdy, A, B, CO3IER21IEEELULTZEDI:
FnEnwe EdEBALLN, BB~ UCG e &
b7 A LOBE R EEICN, R Figure
1b OKVEHRTRUIZA, B, CO3#» 1§
EUTE D THEFF LM %2 17\, Figure 2,
Table 3D L 572 PCG e A b5 & %181z,
b) ZEBANEEICIIT 5 PCG v A M T A
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Table 2. Quantitative presentation of phonocardiographic findings in each MS-groups. ( ): cases
Type of MS PSM* IS@ Q-1 0S** 2A—0S Rumble ***
A: 1.6+0.8 1.6+0.9 86+10 1.9+0.9 81+15 2.0+0.7
(pure MS) (20) (31) (30) (27) (28) , (31)
B: 1.7+0.6 1.7+0:7 80+11 2.2+0.7 85+21 1.94+0.5
(MS+X) (13) (23) (23) (20) (1) (22)
C; 0.9+0.7 1.3+1.0 80+11 1.6+0.8 81+18 1.8+0.5
(MS+X) (15) (23) (15) (21) (18) (21)
D: 0.3+0.5 1.1+0.6 91+19 1.84+0.7 84+17 1.9+0.3
(MS+X or x) (3) (7) 6) (6) (6) (7)
E: 0.3+0.6 0.1+1.0 75+15 0.1+0.3 103 0.9+0.7
(no MS) (12) (12) (12) (11) (1) (13)
x, =% »=x:. (:absent, I: detectable, 2: significant, 3: marked
@: 0:normal, I (—1I):slightly accentuated (decreased),
2(—2): accentuated (decreased), 3(—3): markedly accentuated (decreased)
PSM,, --- - - ¢—g— L - Table 3.
1.5 PCG | Preoperative i Postoperative
ISg ===-¢ s - 25 y----- ] I
PSM 1.4+0.8 | 0.5+0.5
o R NP .7 S Is 1.5£0.9 |  0.7+0.6
misge " ' 109 Q-1 (msec) 8 + 11 | 70 + 9
- o | S—— 0s 1.740.6 | 1.5+0.6
10 20 IIA-OS (msec) 82 + 17 | 8 + 16
DAY 5= s oy 82 SO RUMBLE 1.8+0.4 1.2+0.5
msec, 70 100 — S
rumblg;_-----.——----«—lr-a—z'—) ------------
- o 0S) OFFRY 23 & b b, il kol
PSM cmmmmme- — 05 . 2 #iE U T& 1. Figure 31TiRT L H 1L, Wi
0 X = ek e
s - " (3T b HERHEI IR T, ATRRICEN
0 R 20 LD HFICEN T 2D b 3. Thid PSM,
Bl e sl s IS, OS, rumble (Z3512C 4 R THTN b EW 1L
0S5  meeeeen- s 1.5 I OFEITHBEL LTS, Thbt 2T eEHTe
1. 20 o - - .
T < 85 s A NS 7 A9 % & Figure 2, Table 3Dk >
70 100 iz 5.
__________ 1.2 P .
rumble = 3o 2) UCGFrADe AT Z A4k

Figure 2. PCC-histogram of significant MS.
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G-I changes . after commissurototomy 2A-0S ' changes after commissurotomy
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Figure 3. Q-I, 2A-0S and DDR changes after commissurotomy.
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Ricisn T Akke ¢ L@ h, SHIp
#D UCGFiAD e A + &7 ~bOF A 2ED
LT3,

3 DHTHRAD L AT, PCG, UCGFR®D
v A7 T A LOMEAO R
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DDR mm/sec MPCW mm Hg
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T L T T B L T T
A —%— A —X—
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c —x—> C —xX—
E —xz5 E +X>
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0 ? 4 (:3 8 ]Q 0 40 . 80 120
A —x— A —x—y '
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D 4;’-‘“ e D ‘___‘“\_’
£ —xzs E —x—
(A (B)
Figure 4. Type of MS and UCG, cardiac catheterization findings.
DOR  =~==-= . € 20 5 e 7Table 4.
mm/sec 10 30 UcG After com-
LAD E/ i «—T—Qp?——:n --------- ) missurotomy
LVD - R 2o oooes DDR (mm/sec) | 20+ 9 2 + 14
Amplitude <. 26 e . LAD/BSA (cm) 3.3+0.6 2.7+0.6
mm 20 30 40 LVD (cm) | 5.1+0.9 4.9+0.7
AMPL (mm) 2= 7 30 + 9
After Commissurotomy
DDR s 42 : >
30 40 50
LAD  -—mm----- el s . 31
20 s 30 MPﬁmHg. 20 ! o
LU AN ' TR T MPCW --3-- -« 22 >
mmHg.
Amplitude -—----r ¢ 310 A== PF.. -—==--- 52 il S L
0 4 A% 30 70

Figure 5. UCG-histogram of significant MS.

Figure 6. Catheterization-histogram of significant
MS.
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Table 5.

Catheterization

MPA (mmHg) 31 + 14
MPCW (mmHg) 22 + 9
PF 52 + 24
Q-Pulm EjSd & MPA
x
160 . W
x
x
140 x x %
x . x
0-PulmEj.Sd. x
{msec) *
120 x X x x
x
x x
x Pxx
X
1001 x
x r=0.28(27cases),ns
80
0 25 50 75 100
MPA { mmHg)

Figure 7. Q-Pulm. Ej. Sd. and MPA.

MPA : Mean pulmonary arterial pressure,
Q: electrocardiographic “Q’’, Pulm. Ej. Sd.: Pul-
monic ejection sound, n.s.; not significant.
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CUTHENIZY, TRICK UTERBERSEDU
{2poizh, BELASCEHRICBITLILD
T5—H, BEEMS LELLN% O REA
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RE2HI AT NANDEREDE == —27F &5
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HE1Zh, WHERTL »DFEK T PCG, UCG O
KL HBTENTWAE L. 2D L 3 ST
L5, PCG, UCG O MSFiRL% & b &F, &
H78 3 DIREEAL U e A b &5 A—HfE 4 HEUE
IRl — 2 E8 Utz UCG o 4 B R ks

EUTEDLEINTE Y, BT 12H,
PCG it Tk Q- 1, 2A-0S LISt o PSM,
IS, OS, rumble ® 4 H BB =27 ADD
JWVWIDT, Bk, MITEBLNIBTH- I
b, BEEROE TR PSM, rumble DEER R
WCTCELOTEBWERELZRAT, di4 THE
ftitsads x-12. BTEZ L OMSIEET AIEOA
KE- T, ZOAPVWTTELR IR ERED
NABM, 25 THRVACRFENICSWVEPD S C
ERFEEHR LN, WCEEALT 5D b b THE
BITHACLLESBV IR LHODERV. T,
HedBoTce A NS 7 AOHFB/NEE %2 6D
CEITDDHFRIEBERT N0, E
BiceAbrFabicFoy 5 E xR, B
THITELWDT, MIEE TR =27 AL
THFELIZW.

W3k PCGHTAR® > BEEMIC ASNITIHE
BINTEIZQ-1, 2A-OS it >\ TH % &,
Figure 3CiRd & 51T 25EGIBAT #ff 2 D Lk T
L ED, RS »RIERLSHEEEIT S
B oRE TEE s, R—EAORRBEE T
KREFT NI fEEEEZEA NG, —HLOES &
OHIRTHA 2 %E1E, BT USRIV VTR
RYUTIRBNELITHA.

CCTEYHIPCG 6 =, UCG 4 =R
Di3d», PCGCHICRMEMEICHE > Q-Pulm. Ej.
Sd. B¢ff (Figure 7 TH#igf 4 #), OS-rumble §f
1515, Graham Steell 43 04 4, Austin Flint
MEES 35 L 0f, Carey Coombs Mo MS 7 >
TV~DEADHESZ EDd DY, UCG WITE,
=49, BINRS = = — O, HEPEIEROM
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BED ) CRIZEDVERD. BHTERMEED 5 T X1k
FEERAYIC S BBREN A D &b b, 12 A b
77 b RHGE U ERORT R, BEOBRE b
STUTHMEDL T — 42 & UTHIALT % iidd
mhRET, ks BB LI, Z7, e
PSM, OS, > 75 Angiotensin B fiiZ L b
OISR ER2HELT 0,27 IITH
OS W{E LR BER L HHETH > 12, 7538, 14 i
ONFHDFIY ZFHile &, MS OREILIRIC U
T PCG itHFw b NIZPFOREIB DMLY, [
O AR Y $TTO - 125 RO % DAL
BMBIEMTH > I hhbI b %A K0,

= A

GOHE 2 & LA ES MS EF 83 H % LiTL
TOHEN, D==2—277 20O MSZH Lo
Kxrx 62 &4 2 ONTEMRNS b OIREEHLL,
Sl L BRERZEME 2 KD e A MT T A RLERLU
7z (Figure 2, Figure 5). v A b ¥ 7 ADHIR
WAL T BHER %2 d o & "D h A NI ER
MS ¢ UTHBETAHT, FRaMS 2 UL
5 AT, BRZMS &2, TEODRZWED
BIEZ ) IKAHABYLFHRO LV D, DO
THREERINEL I D, BETHD.
¥, ARXOBYIC N L UTICEL OLERNT
fioTnaLE-FERDER 7T 42T T,

I EXMISLDERKRGH
MS Z¥nic i x5 PCG, UCG 35 J N0

Table 6. MStE X} &' ADESEKICRH

HF—FVEDO3IFEICETIe AN T A%, [
R EBESER %R UTEMZ SEA L, Co
Hkom A 2 HE U

FETRES]

Table 6 CRT L 51T, 5 - MEEHLARLEIC X
STHEULIL D4 (No.1~4), b Aer?
AP UEB LSRRI E 2HFEO 12 & A THRIR
FHFC 54 X o 7l (No.5), s v ili i i FE b3
HEIT UFATREE & 75 > 126 (No.6) 75 & MS &
UTHEKZMEZ O X35 Uchl % 6 5EH. £h
FNOeA LTI aicTay bUTHTIZ., Tay
b UTIDFE, D= =— 27 2500 T HEITR
T—ifREHo b0 Th 3.

A. PCGe AT A

BHEREME» L RATH DT 2Ty T
% &, Figure 8iz/R”R 9 & 9T No. 1 ofEHix O-1,
No 2i2PSM, Q-1, OS, 2A-0OS, No. 3z
IS, OS, 2A-0S, rumble, No. 4% IS, OS,
rumble, No. 5i% OS, rumble, No. 6t Q-1
DHILZDETEe A MY T s FEHERFEENTIZA
HUTWA . RTHIERTFARETD D 55 PSM

%R &, 2A-0S QRFIEE %24 12No.2, 1HFIL
H7z { 2A-0S OEFIERE %A 1No.3, 13FJT

H7z ¢ OS, rumble 2& &gt No.4, Q-1D
FHITERE 2 #12 No. 6 D 4 5EB % & % &, Si{E
BMSHhEHERELS DUTRBENTOBT ENDLD,
DFR 2k U R R CaiRF & UTIERUA
TeAlRERE 2R LU TN 5.

FHEIRRG

| I I . i 71 Bk #&
No.1 K. K. 23 w MS+TI 9 o MO 4 TR
No.2 Y.S. 31 5 MSi+ Al "
No.3 C.K. 45 e MS "
No.4 S.F. 51 u MS+PH (P]) "
No.5 S.S. 40 w MS+ ASI WA 4T (LTI THdy)
No.6 S.H. 25 ) MS+ AL il ML 3 0D 5ok 7 3t Ji
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Preoperative
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2
No4ad 1 57
AN
08 {--- N> 1.7 % 0.6
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_ g
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msec S0 60 70 80 90 100 no =
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o 1 2 3

Figure 8. Analysis of poor prognostic cases with
PCG-histogram. (— : AXZBM)

B. UCG v & +# 7 » (Figure 9)

DDR @ 5 {(£ft 219 No. 4, {EilHFFASAE
2 b0 DDR O HEE (DA 7, ¥
AT VUATRALLAEE T MS %2 b 5) %
54, No. 2, EMQE¥EEMEZRUINo. S
(ZOBEDAER W LTEI) BEBF=y
yansd. —F, HERHR==2—ORE, KB
e 6 FEBIC oWV TR AR RZEMENIC IS S &
5Tk b, COMmM»LRERRTFEZRHTCLE
TxEWV.

C. Catheterization & A k"7 4 (Figure 10)

6 filrh 3 BllHs MPCW TEWlITIZ iz,
MPCW % MS OEJERE &BE# 2 4 2 &5 D
7251 %. No.5 it 3\ T MPA, MPCW 25 {K

N/o.s a4 NO.4
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Figure 10. Analysis of poor prognostic cases
with cardiac catheterization-histogram.
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Figure 9. Analysis of poor prognostic cases with
UCG-histogram.
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Table 7. EBEREXMZZ /- (3 EERKMBIES)
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No.10 M. H. 44 I MS (restenosis) + Al LIZa—, YART Y VATTT 4 —ITTHER

Figure 11. Large thrombus in left atrium.
Case : M.H. 44yrs, female, MS+Ai, L : left atrial cavity, T : thrombus

Table 8. LEFRHA S MS & &EANEHETH > 7-5EH

iE Bl | a4 T I = v R e 2 Wi
No.11 M.T. 22 A MS+ PH ? PDA+PH

No.12 M.H. | 22 5 MS ? ASD

No.13 T.S..| 31 o MS+Ai ? PMD

No.14 S . H. 35 4 MS+PH ? Primary PH ~

PDA: Patent Ductus Arteriosus, ASD: Atrial Septal Defect,
PMD: Primary Myocardosis, P.H: Pulmonary Hypertension.
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Figure 12. Analysis of cases simulating MS aus-
cultatorily with PCG-histogram.

" Figure 13. A case resembling MS

: T.S. 31yrs, male. Primary myocardiopathy.
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Mitral Echo
(DDR : 110 mm/sec)

Figure 14. A case resembling MS auscultatorily was denied by UCG.
Case : T.S. 31 yrs. male, primary mycoardosis.
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