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Summary
To investigate the continuity between the normal and prolapsed mitral valves (MVP), two-

dimensional echocardiography (2DE) and color Doppler echocardiography (CDE) were performed in
508 healthy boys aged 12 to 13 years old.

The distance from the plane of the mitral annulus to the coaptation of the mitral valve ““c’’, the
maximum distance between the anterior leaflet and a straight line connecting the anterior mitral annulus
and the coaptation of the mitral valve ““d”’, and the maximum distance between the posterior mitral
leaflet and the straight line connecting the posterior mitral annulus and the coaptation of the mitral
valve ‘e’ were measured in the parasternal long-axis view. The locations of the anterior and posterior
mitral annuli were determined to be the hinge point of the anterior leaflet on the left ventricular side
and the junction of the posterior leaflet on the ventricular side, respectively.

Mitral regurgitation (MR) was evaluated by CDE in the parasternal long-axis view. The ratio of
the duration of regurgitation to ejection time (DT/ET) was measured by M-mode CDE in the subjects
with and without MVP. ‘

The values of ‘“c’’ ranged from +10mm to —3 mm, and those of “d”’ from +5 mm to
—4 mm (minus denotes prolapse into the left atrium). Approximately normal distributions were dem-
onstrated with the parameters “ ¢’’ and ‘“d”’. The value of ‘“e”’ could not be measured because of
a poor image of the posterior leaflet. The incidence of MVP varied from 2.5 to 13.59, depending on
the criterion for applied MVP. Fifty-nine of the 487 healthy subjects turned out to have MR (12%,).

Coaptation of the mitral valve deviated from the posterior commissure significantly to the left
atrium more in the subjects with MR than in those without MR (2.46+1.93 vs 3.41+1.84, p<0.01).
The DT/ET ratio of the MR subjects with MVP tended to be higher than that of the boys without
MVP.

The presence of continuity between the normal and prolapsed mitral valves suggests that MVP
may be a multifactorial disorder of the valve. Associated asymptomatic MR may be related not only
to the severity of MVP but also to other factors, especially in MR of normal healthy subjects.

FHAFEERAHRRE H=AF The Third Department of Internal Medicine, Toho
WHEEHERX AR 2-17-6 (T153) University, Ohashi Hospital, Ohashi 2-17-6, Meguro-
ku, Tokyo 153

Received for publication July 5, 1990; accepted October 16, 1990 (Ref. No. 34-12 & 35-PS24)

— 403 —



it

Key words
Mitral valve prolapse
echocardiography

Mitral regurgitation

Two-dimensional echocardiography

Color Doppler

X C &Iz

418 FpXemi (mitral valve prolapse: MVP) iz,
1968 45, Barlow iz X W URKEHIZ U v 7 LUUHE
BT 2T RERBRLLTRE SN T
Usk, BEZR2LERBTRE R Wict 0EERNRE
BEELIThbh T E 22, LDEREHAWY
BROBWEETIE, 7V v 7 20L ORLIMED
b D ThHBRHEMEC, oREIC X 2 EIEFFEAH
RERLT L OENVEETH 54 & ORBERPTR
Ehle 0%, DLz a—KBEEEDHRFER
LizfEv, BigHRFE L BRI HEICh ) B8
AlgeL 72 v, Gilbert 519 L Morganroth 510 o
PWEECFEOHBZ L bIEHEN, ZhE
TOBBEERERICH L THEFREShS X
YTtk ofe. BETIEL OLEEENIEESH
TW3H, WERZRELLED DR, 40
BIELZEZLTW3.

B4 iz MVP 2l E, EEF & BEF ORI
EENBITRD Y, BHEEORENMESFTED
FENPKELS R B LML, ZoOHRRZYD:
Bz a—REEHCTRE L

¥ 7o EIEGM O BIEFASARAE (mitral re-
gurgitation: MR) & MVP L o, =& il
Bikic kX 5 MVP oZiEEORBEREZRFTL
7z

R EFHE

2~13 3% o EES T (hE—FE) >NV,
1986 45 250 5, 1987 4£pE 258 45, 7t 508 54
Flic M £— Fbxza—H, HEL==a—K, B
TUWRE Ky 77 —%EBITL, =05 b
Bt 487 Bl E L. OEFRXIEFHE 1

i, KEIAR=sF 14, WPW sEfias 1 4% 8w
fenizhd 3RR2> BRI LI

LB IR EM SSH-65A v, Wifghk,
WKy 7S5 —FiR% vy # -5+ FEER
BR-6400 icfE& L7-. WiB: o X EAKEK
375MHz, ¥ v 7* 5 —#:0%(E @R EE 2.5 MHz,
S 2R L EREE 4KHz ©5 3.

MRS 3 iz B4 M2 o BERE — &
RRAL, EEREBEER3 A, ThROLLEIR
Y, EPE, #HEMZEEL, £4C20T
IEHIC RS R L EERNICTHA TR T OR
FE#H» S, RO EITR - 2. 7, Fig.1
WRT X O, EHWERERE, MEiEFikoEd
R (GHRED) £/ E A, BAMER iR £
Eflx B, BikiBRELORBOESRE C
&L, AB nfEHzfEiERHRE (MRD) & L.
CxviE# AB ~ERETAL, 2OKHE D
LL, B CD oE&s#% c L Lk %7 HiR
OFBEH»SESR AC £ TOERORKERMY d,
mLoOFIEH HES BC 2 TOEROREKIEM 2
e L LT, Ex0HRRBHOBRELRTERL L
7z. ¢, d, e i3, ThEREZERICH2HAE T
T2 (+), EBNIicH 3F/E =4 TR () L&
L. M == Fhza—E»s, FL£0EE
JraRic A (LVDd), ZEsIuE#kIE (LVDs),
EREZE (LAD), KRR (AoD) #FHHIL .

MR izonwWT#5—Fvy 75— v, WE
ERE I E 4> o EZRENER L,
HIAHE, EFE, #HE 3FRIBWT, 2hE
W ST o0 BB 2TV, &t 3.0 i
by #y 7 FroEdvehs b oL HEL
fz. 1987 SRR, MR EfICiz, M £—
K 35— Ky 75 —hd b EIEREH O RERR
(duration time: DT) %, K@fRfFv Lo M
F— Kihbza—XX vEEH B[S (ejection time:
ET) 3L, DT/ET &ML, MR Fegre
RogiE L Lz (Fig. 2).

— 404 —



{EiE Sr i

Fig. 1. Echocardiographic measurement methods.

LV =left ventricle; LA =left atrium; AML=anterior mitral leaflet; PML =posterior mitral leaf-
let; AB=plane of the mitral annulus; C=coaptation of the mitral leaflets; c=distance from the plane
of the mitral annulus to the coaptation point of the mitral leaflets; d=maximum distance between the

AML and the straight line connecting A and C; e=maximum distance between the PML and the
straight line connecting B and C.
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Fig. 2. Echocardiographic measurement methods.
DT =duration of mitral regurgitation; ET =ejection time.
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Table 1. Criteria and incidence of mitral valve prolapse

Criterion 1 11
@ c=0 36 @ ¢c<0 4
® ¢>0 and @ c=0 and
i. AML on or beyond the PMA 28 i. AML beyond the PMA 7
ii. PML on or beyond the PMA 1 ii. PML beyond the PMA 1
iii. BML on or beyond the PMA 1 iii. BML beyond the PMA 0
Total 66/487 (13.5%) 12/487 (2.5%)

AML =anterior mitral leaflet; PML =posterior mitral leaflet; BML=Dboth the anterior and posterior leaflet;

PMA =plane of the mitral annulus.
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Fig. 3. Histograms for distances c and d.
c=distance from the plane of the mitral annulus to the coaptation point of the mitral leaflets; d=
maximum distance between the anterior mitral leaflet and a straight line connecting A and C.
Abbreviations: see Fig. 1.

3. MR & MVP Qpf% 0.01) (Table 2). Zhrx#e 11 #FHw 7= MVP 12

1. MR oFE #i, MR 4682241 (17%) Td - 7=

MR i3£:4k< 59 1 (59/487, 12%), Lk I AR E TOHERE c L EFPER, #ik X O %RE
izx 5 MVP 66 {55 ¢ ix 16 4] (24%), MVP o fxyvHf+2s MR o2 R2L, %TH
Fooh e v MR i3 421 b 43 5] (10%) <, 250 MR fliz MR o 2wWilickkL, ¢ OfF
MVP flizFEiIc MR &HRAE» - (p< PERITNE o7 (p<0.01) (Fig. 4. LAL,

— 407 —



gt

Table 2. Incidence of mitral regurgitation in
cases with and without MVP

MR (total) 59/487 (12%)

MR without MVP
MR with MVP

43/421 (10%)

16/66 (24%)] p<oot

MVP =mitral valve prolapse; MR=mitral regur-
gitation.

(mm)
C 6
5| T
af
]
Al /
[
2
.
341184
1 -
2464193
0 L
-1}
P<0.01
MR&) MR&

Fig. 4. “c” at the posteromedial portion.
MR =mitral regurgitation.
c: see Figs. 1 and 3.
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&8t 0.53+0.26, MVP 3:&64 0.35+0.24 &,
MVP &4t cHZic DTIET R k& »o iz
(p<0.05) (Fig. 5).

UTREREERRT 5.
Table 3. Echocardiographic manifestations of
MR in MVP
MVP No MVP
Holosystolic 7 2
Early systolic 10 13
Late systolic 1 2

MVP=mitral valve prolapse.

DT/ET
1.0
P<0.05
T
0.5f J
4
.
0.53+0.26
0.35_;0.24
0
MVP+ MVP=

Fig. 5. DT/ET in subjects with and without
MVP. .

DT =duration of mitral regurgitation; ET =ejec-
tion time; MVP =mitral valve prolapse.
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Fig. 6. Echocardiograms in a patient having MR without MVP.

Left: Two-dimensional echocardiogram of MR without MVP. An arrow shows disruption of the
coaptation. Right: M-mode color Doppler echocardiogram of MR without MVP. Arrows show
short duration of regurgitation. MR =mitral regurgitation; MVP =mitral valve prolapse.

Fig. 7. Echocardiograms in a patient having MR with MVP.

Left: Two-dimensional echocardiogram of MVP.

Right: M-mode color Doppler echocardiogram of MR with MVP. Arrows show long duration of
regurgitation. Abbreviations: see Fig. 6.
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