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Summary

Among children of primary school age, the incidence of click syndrome was found to be 0.059%,
(11 cases of 21,579) and that of mitral valve prolapse (MVP) 0.039%, (7 cases of 21,579). Among 384
patients with congenital heart disease who consulted us, we found 18 cases of MVP (4.7%,). In 6 cases
of these (33%,), MVP was a complication of secundum type atrial septal defect (ASD). It is suggested that
ASD tended to have MVP, especially in the inferior defect type and the type with a large left-to-right
shunt. There was also a high incidence of MVP in Marfan’s syndrome and Ebstein’s anomaly.

We analyzed the left ventricular pressure-volume relationship of ASD and that of MVP, and
compared these with that of normal group. MVP exhibited an abnormal pressure-volume curve and
unusual dP/dt curve. ASD had the deformity of the left ventricular cavity at diastolic phase, the pro-
longation of t-Vpm, and the abnormality of dP/dt curve.

We presumed that possible causes of MVP in ASD are as follows: 1) abnormal rotation and deformity
of the left ventricular cavity owing to right ventricular volume overload, 2) subsequent discordance of
the mitral complex, and 3) fragility of the mitral valve and the ring.
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Table 1.
(21,579 children at 6 year of age)

)1, HH

BEREDHIC X 5 6 F R mIBBRER R (1975 4RE)
» 21,579 NExtge LT, 7V v 7 ERER, MVP
KEGERE O JHEE % i< 72 (Table 1)

2) JRNERLOIESNSE o 2R E R e RO BB
384 Az xtgic MVP SEEBEOBEL 205 bb
iJ & Z 7z (Table 2),

3) BIRMESRTER % T L7c ASD 31 fiic
->nwT PCG, UCG % fif# T{Tv» MVP oy
Z¥EL, ASD #, ASD+MVP #izsyiic
(Table 3).

4) ERERESH O EE: Table 4 (7R
Lzl &K, DERAR L 2H), IUHEEET T 5

Click syndrome and MVP syndrome in cardiac mass-survey of primary school age

MSC

MSB

Sex  PCG— —— ACG Ha eyl MVP
1 MT F ¥ n - - 2
2 YN F il = — - +
3 EH F - - = = =
4 KH F + - — = ’
5 RH M + - — — ;
6 NN M j B - - -
7 KO F - s - = >
8 T™ M - - - _ =
9 MN F Y ’ - - 4
10 HT M — B + ASD secundum +
11 TS M B - + ASD secundum +
12 SK M - s ASD secundum +
13 TN F - T + ASD secundum +
14 SH F j[ + . (Ebstein) %

MSC: mid-systolic click, MSB: mid-systolic buckling, ASM: apical systolic murmur, PSB: pansystolic
bowing, MVP: mitral valve prolapse, ACG: angiocardiography.
Click syndrome and MVP syndrome are discovered at the prevalence of 0.05%, and 0.03%,, respectwely
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Table 2. The list of congenital heart diseases associated with MVP syndrome diagnosed with angiocardiography,

except simple ASD secundum

LV Pres.

Volume

Cine

MSB

MSC

tef/t1 t-Vpm Vpm

Study
(Millar)

ESV EDV

LV-ACG Study

UCG

PCG

Diagnosis

Sex

Age

Biplane

PSB

ASM

ASD secunduﬁ
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72

+HOCM
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ESV: end-systolic volu;ne, EDV: end-diastolic volume, Millar: catheter-tip manometer, ti/tz2: (t-1/2 peak dP/dt)/(t-peak dP/dt) ‘
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RAESDHROER IO W T HBEE L 72, EREIT
Fick o likic X - 7= (Figure 1 E[X]).

2) ASD g2 ASD-+MVP #oM cLERRE
ORIBIBALOZER I >V T HRFE L7z, (Figure 1
TR) &, KIWOKRE SRR LERZEL cm O
Hifir G55 L7 (Table 3).
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Figure 1. Shunt rate, age and location of the
defect in ASD and ASD with MVP.
Top: Relationship between shunt ratio and age.
Bottom: Location of the defect.
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Table 4. Data of left ventricular performance in control group

Diag.  Lv. Cine ESV EDV LV
Age Sex nosigs ACG Volume (V_m) (\ﬂ) Pres. Pres. tz/t1  t-Vpm Vpm
Biplane Study VB /s \ VB /D Millar Analysis
1 RM 3 F NHD * + 160 580 + 050 34 110
+ + 185 750
2 NK 5 M NHD ;) T &= o L+ 050 39 0091
4 IN 5 F &M 4 £+ 116 094 T -
4 TD 2 M MCLS i = + + 056 32 088
5 KM 2 M MCLS + i BEF W + 057 46 0.5
6 ST 3 F MCLS * + 175 645 + 040 28 136
7 AK 1 M MCLS + + 280 69.0 + 058 38 121
8 NS 2 M MCLS + + 150 W00 + 050 39 074
9 TS 14 F PAT i + b R -
. + -
10 MY 1 F Slight PS ¥ T pe  oe -
. $ L+ 180 670
11 YS 3 F SlightPS T T e B+ -
12 YO 13 F Slight PS + + 190 645 4+ 043 30  1.06

NHD: no heart disease, SM: systolic murmur,

FEOEH DL~ OB E 5 7z ¥ (2, Vpm
(peak measured VCE)'1® o&7r 54, t-Vpm
(FEER S X v Vpm o\ iz ), 19-19 dP/dt
RO F — v O E bITo72. T o dP/dt gh
MONE — 2k BRRERET DI DITHRR
#iA X v peak dP/dt £ ToOBEE t1 & LILEER
#H XY 1/2 peak dP/dt £ TORHZ t2 & L
to/ts DIE % HlckRET L7c. ERIEICHE L TIE b
TVAT a—Y—EI 7l T~/ A%
—%Fv, YHP #14568C L2 — ¥ —CZh& T
F LI

4) £=v xix 16 mm, 1 5, #100 2~

WREIT, VIR LARCAEEELTE L.

EEY 37 4 v A OREsHTEDodge s 0 5
THEH L O EREBETHEL 2.

5) —FHYRT VA RESOEEES X
VEZRBOFIBENPE»&EH DO HAT v k

MCLS: muco-cutaneo-lymph-syndrome

7 ANV AT KB EEERGO Z F ARSI 2T
W, FUCHEO 7 4 v L OFTBEOH»I VEH L
RRLOHE, WHES, FTRENC ST iR
Liz. ZHACTEHLZFREEZ VB L L, Z0O—
FRDHTHIE LicFEEZ VM &L, IUHEHO
VMm/VB % (VM/VB)s & L, $EEHI0Fh % (VM/
VB)D & L7z. ZhboERESHTS Dodge 0%
HED it ole. ZHAET VIF IR 6 2 < Tk
"L, IR S IEGIH O i e ER R
INEL > TWHME I ER L L, ERS» 5
RO LI EEFEPRE KR > TS
PR L L.

B &

1) /NE#O 7 Y v 7 EERR X O MVP jER
FEOBEEL, 6 FREERBIEMRZ T 21.579
A 114 (0.05%) & 741 (0.03%) TH-7
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Figure 2. Patterns of pressure and dP/dt curves in control, ASD with MVP and MVP
with MI measured with Millar’s catheter-tip manometer.

Upper figure in this panel is the analyzing method of dP/dt curve.

(t1: time from LVED to peak dP/dt, t2: time from LVED to 1/2 peak dP/dt)

(Table 1),

Table 1 |z5R+Z &<, 7V v 7 R 11 4
1%, ASD iz&ft+ 5% o 145, Ebstein Z752
EEDbh L0 1, hiciEREEREIZEVWEE
bhdbDIFTH 7. MVP FEFER LIRS
iz 7 ik, ASD /4 %% o 44, Ebstein
HRLEDLRB L0 1HlL, 7Yy 7EFEROR
THUC A OEREE AW EEbhI26iTd
—7z. Table 3 jz;xR L 722 & £, ASD ©» MVP
EFEREOAPIRIIBRESZ & T 323% Tho
7z. 7133, Table 3 mfEf 18 121X, FHiHEHL
HEf X Y fEIE SRR RIZSE T W 7 B REER O FER Y
H oz,

2) Figure 1 ERicR+ZL <, ASD @y
ASD+4MVP gt & offic, EFCBNTIRAED
F— A TRERPRBDBZLIITERI 720,
EARERKEZVEE MVP oS0 < 72 5 A

b o 7o (BRI 5% LLTF) (DMgfEEx p &
WE).

3) Figure 1 TR T & <, MVP o4&
3% ASD flTix F#&XIER! (inferior type) o
BB _RAXES SR EWHEE EHTn

Vpm t-Vpm (msc) ta/y,
(-] L)

- 1004 - 1.0+ o

208 419

| 7{%}? | %@f:}

O=Sp——y e .
Control ASD MVP Control ASD MVP

o LA )
Control ASD MVP
Figure 3. Comparison of left ventricular per-

formance parameters among control group, ASD
group and MVP syndrome group.
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7z (ASD #: ASD-+-MVP #£=3/20: 5/10).

4) Figure 2 |t7R3 2L <, *HHEpBEL MVP
FeoMic dP/dt ghig o~ % — v OFEHFED bh
7z. MVP (+MI) gtz s\ Tix peak dP/dt j= =
Bz dP/dt i b T Uhy 2 3 SRR
RNur—vEEL, ASD @t ASD+MVP T
peak dP/dt ICEB ETORLHM Y HFRERC
HLTHBMREbhThole. TONF—VFE
Wb HBERREMAT A0 tofty Ofix LY
Histaat U< 7o iE 83 Figure 3 o 5KicRT
T e, xEELe ASD gcix 0.5140.07, 0.60
+0.04 L7529 ASD BHOEIPFEDPETKRE»
-7z (p<0.01) (ASD #HOix ASD+MVP g
ERLTWS). Elextf@ificlk LT MVP B
to/ty JEREWEMAICH -7z (p<0.05). La L
NHAEOF—#% iz ASD #r ASDMVP
HLoMic t/tt OZREFED D LR TEAER
-7z,

5) Figure 3 £z ASD g+ MVP #o
Vpm % et BEE L B L2 b DT 5%, 3 BEDM
WRZEREZRD T, EE0OHOIHEERIZER IR
T Tnw3 L#Ex bni-. Figure 3 orhioX
i, 2 b 3ED t-Vpm ORERLIZL DT
H5H, ASD B, MVP Bl bicxBEticiL
THEE #7% Liz (p<0.01, p<0.05). % 7=, t-Vpm
L 4EOF—#% Tz ASD g2 ASD--MVP #

LVESV LVEDV
. .
o
o
. :" . F20(ci/s BSA) 100 -
H
H s g.
L) .
. .
- .~
b b
. ' -
.. 10 504 * L
Lod
. . ¢
T T 0 0= T
ASD Control ASD Control
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Figure 4. Comparison of LVESV and LVEDV in
ASD and control group.
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Figure 5. Pressure-volume relationships in ASD
and ASD with MVP.
EOMTIREREBD LD 5T,

6) Figure 4 (R4 Z &<, —FHRY RO
I & B AERIEARNIAR (D% LVESV L ig3).
EEERYAR (W% LVEDV 1Hg3) i1,
ASD o JnixtfEEtictk LT LVESV i34 Lk
L, LVEDV x4 Lo fmic » % 23, #at
FHICEAEROEIRBO b -7z, LAL,
ASD g # ASD &, ASD+MVP gz 431F TH
% L, ASD #o» LVESV 13 ASD+MVP Eic b
LThE C (p<0.05), sffEERICH L TH/hEn
572 (p<0.05). ¥7- ASD+MVP #» LVEDV
& ASD Bickh L TKAkE < (p<0.05), shiic
HLThLREN-72 (p<0.01). ERIZLTWA

AR N (‘V’—:y

o) s

& = = Ne = il > L
'+ o 1.0 V—}/;L' 2.0

— -~ 0.5 — ~ 1.0+ u‘}'
.

Con;rol A’SD Cont’rol A‘SD
Ve/ s Ve/ b
Figure 6. VM/VB values of left ventricular
volume ratio at systolic and diastolic phases in
control and ASD groups.
VB: left ventricular volume calculated by biplane

films, Vm: left ventricular volume calculated only by
the same antero-posterior film.

Control ASD
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BH, %A, B, 4 BEL EOK PR IEE KW, E)N, E

w2t ASD-+MVP gEoBRHE (L EF LB%5)
B L L TEREZE D RV OIH L, ASD
BHoREWEZ TR LK (p<0.01).

7) Figure 5 3 ASD ¢ ASD-+MVP %« 1
Bl SO DEEEREMBERF LD TH B0,
ASD BTRER O I L L, *RE LRk ¥
—VERTLOP D, AR D Z & L, LVESY,
LVEDV & & ic#ik L, UGHER-EIc s AR
pE BB MVP [ i N7 — VR THLOE
TR b,

8) Figure 6 i3, —JHY RO OEHEE
BLUOERROEICHIBREICH L TDOEREHRD
DT o= HT v O FIT & B RESIREE
FRLEDDOTHS. VM/VB fHiZ ASD BT,
SR B U CUURERIC 138 LHER B i e n
DOIFEAMBFRD b, 7z, (VM/VB)D/(VM/VB)s
1+ ASD £ (1.4120.36) 735 (1.054-0.23) x
DKEfEE R EIERD 2 (p<0.2).

£ %

1) /NE#IcBT 5 ASD i MVP 4663 3%
BRI U TR <, 20 ARIE OB BRAEIR % 1
» & BRGORE I/ NEMTIRBWENICH B
kOB, LT ASD oEREGHENLSL N
&, NEERIPEHF L TWERIEDLD L) Z
L1, i£=® hyperkinesia #iRIE+ 5L L bIC
FEORBAMICL2HEBLTFELTNWS LK
Bz 7. E7TEXER ASD AP Lo+ W
FIZd 5 &5 L, LERREOMEIERER~O
suspension DfEFHA FHKREM Iz K E WL E
zZbh, MVP opHIizBE L THIZLE VSV T
DERERIC X 5 EE» SRR 2 25
WHEHAIC TS o 7e bW H T L EITF T L, LE
i O [EIE FPHRIC Rt 3% suspension 235§ 78V,
MVP oD —EHFick->TWsLbEZ LR
7o T B AT RBRRIBI D LB SERE SR D3 s VB 1)
CHdEVWHIZEHBEELTWR LEX bR,

2) EAMFIcBWT ASD #, MVP (+-MI) 3
e b iz dP/dt ghiRo 2 iz, MVP 2 X 54

EEMBORYERDT L L bz, ASD Bk
WTh MVPOAEICH D Z L EFELTVWS &
b#Ez b5, MVP glickiy s dP/dt ghgo
TN 1E, EELMFOINFEREAEILE VS X
D (Vpm (ZIEH), MVP 20 % 0l X 3 IR
DEZEBROEFBIZEZbDELE 2 bh 5. ASD
BzBF 5 dP/dt ghig o2 b, t/ti OHKIEZ
O MVP offifzRE+ % & & bic, —HizBd
TAEZBORMBEOEMEMIC L O LEX
bhd., F—HIAEREANMED L ONRFE

LTWdEhEZXLNS.

3) YEREESWICINE, MVP % fEbin
ASD iz LVESV 3L, EF ixk& <y,
Wh 32D hyperkinesia O#EfHZE LTV
5. L LABRLIZHRAT vOF ORRSH TR
L7cZ &<, ASD &, r<iz MVP ZfEbin
ASD BB\ Tix, —FHAFRSHT T3 IHES
kA LhE L, R LRECEH S A
HEMICHDZ L EfETELB L, ASD B
A% 0 EF 3—Fmy x4 onsh sk L
TWizWkEZX BbN5. %72, ASD Bickir 3
(VM/VB)D/(BM/VB)s  offio> 1 X Y oA
Bz VM/VB 0L RO ElE (rotation) <o
HIBRE~DOE—RL B ERBT 5D TIEA L,
EZEOIMEHEOELERDLT LD LEL LS.

4) ASD--MVP#£3 LVESV, » < iz LVEDV
DERBEFMERT Z L1, flio ASD 8 & %Ry
THIBRIEW Z & Td - 7. Hyperkinesia 7» 5, MVP
L CEEREEK, %Y MVP oI, 12
> &V LEELHEOENE LT LOTHS
XHkBiik.

5) ASD izRWTREREK ZLTHEA
BOAR, TORKEL L TERO®RF~DIRA
(clock-wise rotation) & 515 X 5 Th 575,
INICESEOEER D Y, EEOIHFEEIED
Tt &7+ L#E% bh, hyperkinesia 28X 5z
B LT mitral complex [2xf3 %2 b L 22K
BTN Z EF+HmicEX RS, £,
ASD 2B 2 EERITMANL L 2, FEx OARTIC

-



IVBELRT L, *OABRBAWOREL R
BoTLBILEBELNE, ZOBLLEY RS
A% mitral complex ~D =2 h V2R E D2
BLTHAREFEI RV EBESI .

INBEID 7 ) v 7 REEREES X O MVP SERR O
PHEEX, 6 FERERMOBR T 21,579 A 11 4
(0.05%) & 7 1 (0.03%) T - 7=. LMESRER
PR BIE 384 A MVP JEEET 18 41 (4.7%)
< ASD secundum ~DO&HRITZEIEF 2 EH T
32.3% TdH-7-. ASD T, KEFERITT
BRBRIZZ AT A EMICH Y, MLTESR
EAEINL WX HIcB bz, Zofh, Marfan fE
f&#t, Ebstein HE~OAHLREERCH H b h
7z.
ASD gt MVP JEEEOEZERREIN 1T
v, RHEREE L HBRE L. MVP SEGRISGR
s EA AR, dP/dt gh#Ro pattern ZIRL,
ASD B iEHIc BV T L EREOERR S Y,
Vpm #EtE, dP/dt ghfgoo pattern OZE{LED
b7z,

ASD » MVP oAfHIARFEATICI DA
KIEOEN L EF, +hics| %< mitral com-
plex O, LEPREKRIBIC X 2EERS LT
FEOMEFTMEAKE LBEHE LTV S H 0 LHEERS
iz,
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