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Summary

We attempted to analyze the motion of the mitral valve leaflet, mitral valve ring and papillary
muscle of the left ventricle in 11 healthy subjects by using electronic beam sector scanning. Real
time cross-sectional echocardiograms were recorded on 8 mm movie films at the rate of 18 frame per
second. Frames from one cardiac cycle were superimposed for analyzing the motion of the mitral
apparatus. The configuration of the anterior and posterior mitral valve leaflets was flat in the left
ventricular end-diastole and convex toward the left ventricle during the left ventricular systole.

The anterior mitral ring moved slightly during a cardiac cycle but the posterior mitral ring
moved markedly inferiorly during the left ventricular systole. The diameter of the mitral ring in
end-diastole was shorter than that in end-systole in the long axis cross-sectional echocardiogram. This
finding was mainly due to the change of configuration of the mitral valve ring.

The papillary muscles of the left ventricle were clearly visualized by long axis cross-sectional
echocardiography. The apex of the papillary muscle was moved inferiorly and anteriorly during
the left ventricular systole.
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Based on these analysis in healthy subjects, we are able to evaluate abnormalities of cardiac mo-

tion in clinical cases.

Key words
Electronic sector scanning echocardiography
muscle Cardiac motion

Mitral valve leaflet

Mitral valve ring Papillary

Lo

LY ORI R, B XU 0B
FAEKICBCTETT 5 2 L3, DBRREARE 2
BT 3 L EER BEE2T. LaLiars,
Pk X v AR REE T T B BEICARIT T 5 =
Lit, FERIBEHES AR EALRSATYA
v ARETE, IEFERERERERI) T LA
LBEROERE L 2 VT, BEFToLNE
WD, VERT v YA TN O R
LEhTwvaEERE, BIEREM, FLEHBMO
BIHEIC >\ TR 24T - 1c.

Mg EbTICHE

BRI ETEEIE F kO Rk E L E
(EUB-10) 2 fiv 712, FREEE OEFEERITE
EERKE 23 MHz, S 240 iE LA 4,608
Hz <, [ EAERE 256 &/ERE ()18 7
4 =), HBVIT RO LERETIT 128 &/H
Hm@EEW 36 74—V F) THRELS. EEAE
72°, BKBRIEE 15.5cm, BEEBF7+—H
AYEEE 7.5 cm ThB. FEEREVICEHRI L 24 REE
IRE 7.5 em T, FfiihM 3 mm, FEEES R
2mm T o z¥.

BEE RIS K 70 00% Ay, LHER R
HroOBERKRICE VEEOEHETAYy Ve 2
a—7FLicfirh 3 BERET 50, DB ITY
TAEA LOWMMGE ©FH 2T T EFERE L.
L L, AHFFE T ikl 2 DANEEY 08h & o
T EITH5 L #BEIE Lickew, LTS8
mm LR HA5E AV VEABEI I ASE
VRISV ZEH L TEFEEEFIEL, 718
a2l CHEERE 21To 2. BEEHEL <1

FRRE Sh e DBERIOKRRIZ L » TREATY
5. ZOXICLTH|RE S TAE A LB
B %, DIESERIC reference point #E®» THERA
Bb¥, L ICEBREEB X OHBERBIZOV
Tla=Z¢ie—>0RAH blcoT bL—21L,
Tl nF—4s L L.

T LFHIPEL T, PRI X 3 LIBALE DR
PLic X B EBEBT 510, BENKELIC T
-7z,

EEREBMEERIE 3 £23F 4+ WEEES
KT ERE, VIS A LRGBS LA
7o KBRS, BEFAIERRP—LEAHEZEL T
HRRICBIESh, »oERBLRE2EAMmEE L
TRD .

fEig oI EZREMGRT, V7L
A LEIBIREBE LR EERE — L5 R
ERbs ¥, BiRPmAER, RRFPRAAERN
ARICHHEIh 2 E— LB TfT o 2.

LI O REG I EEF L ORBIAL L v R
RLRFMEICE—LFRERTSZ EiICXY, #
MEFREiR L VR LTI L3 LBbh 3K
&OFRT a -2 T, WAEHT a2 —NHE
T oW CE k. F iR EMEREEEIN &
DERART 240 90° RS ¥ 5 2 LItk Dk k.

SRITEEFERESF 11§ (Fhs 19~33 %, F
¥28%) T 5.

= S

1. EERHIRIC & B3EEF OEHRIT
EZRGR TOMBRRO—LAH OB E 28
8245 L, BEERITRIGETIHFASEREC 312
EEMIRT, ATRFRFEES & AR 2R A 2
BEich B0, IHEOETICHEVEZAI MO

— 524 —

— 524 —



A BOUIRBF L X 24 GLO PRS0 E B

RemR Lz (Fig. 1). R R 3 A8 RETR % OEMEGE LR D ORPPEMEETH - 7205, IR
B ~K& SRl L, —B¥MEHo0s, DRI RN BT & R 2B MoK ETR L.

MRS & FEBAA L, URHERIIIC BB S 5 T 03 L 2> UZe 3 & SRR B BN R AR © 4 Fr R DR AL
WRicBES iz, BIgHFERE—0EREZBEL T Wbz <, RS, SRk B voeBiE b
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Fig. 1. Serial recording of the long axis cross-sectional echocardiograms.
The configuration of the anterior and posterior mitral valve is flat in end-diastole and convex
toward the left ventricle during the left ventricular systole.
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Fig. 2. Superimposed tracing of the long axis cross-sectional echocardiogram.
The tip of the anterior mitral valve leaflet moves inferiorly and slightly anteriorly during left ven-

tricular systoler
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Fig. 3. Superimposed tracing of the mitral ring.
The diameter of the mitral ring is measured as the distance between the anterior mitral valve ring
and posterior mitral valve ring. The diameter of the mitral valve ring in end-systole is longer than

that in end-diastole.
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Table 1.

The movement of the anterior and posterior mitral valve ring and dimensional

change of the mitral ring diameter in end-diastole and end-systole

Case No. Ant. MVR Post. MVR MVR Diameter
Apex Ant. Apex Ant. ED ES ED-ES %Change
1. TU 9 mm 6 mm 18 mm 2 mm 26 mm 37 mm 11 mm 429%
2. MY 8 4 15 3 25 31 6 24
3. KY 11 3 15 1 28 35 7 25
4. SN 2 10 12 4 18 30 12 67
5. ON 1 8 13 2 18 32 14 78
6. YI 4 5 17 2 27 40 13 48
7. TS 6 6 15 2 20 29 9 45
8. SN 10 3 13 4 32 34 2 6
9. YW 6 2 15 4 25 32 7 28
Mean 6.3 5.2 14.8 2.7 22.1 33.3 9.0 40.3
S.D. 3.5 2.6 1.9 1.1 7.7 3.5 3.9 22.5
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Fig. 4. Serial recording of the papillary muscle along the long axis of the left ventricle.
The papillary muscle is thickened in systole in comparison with diastole.
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Fig. 5. Superimposed tracing of the papillary muscle along the long axis of the left ven-

tricle.

The apex of the papillary muscle moves inferiorly during left ventricular systole.
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CASE No. APEX ANT. ANGLE
S.N.  8mm 2mm 255°
T.S. 9 5 242

K.Y. 13 4 251
T.U. 8 5 238
Y.W. 8 5 241
LT, 9 7 232

N S w N

K.M. 10 4 236

Mean 9.3 4.6 241.1
S.D. 1.8 1.5 8.2.
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Fig. 6. The movement of the apex of the papil-
lary muscle during a cardiac cycle (upper), and
the main vector direction of the movement of
the papillary muscle during a cardiac cycle
(lower).
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