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Summary
Based on the mass screening study for cardiac diseases in schoolchildren, prevalence of a non-

ejection click (““click syndrome ”’) was investigated. The materials were 69,447 pupils examined
during past 3 years in a district of Tokyo. All were checked by 12-leads electrocardiogram (EKG)
and the selected classes (the 4th year of primary school; mainly 9-year-old, and the 2nd year of middle
school; mainly 13-year-old) were subjected to the phonocardiographic (PCG) and chest roentgeno-
graphic examinations. For the purpose of the present study, 30,208 pupils with PCG examination
were subjected to the analysis.

The following conclusions were derived from the study.

1. Prevalence of click syndrome in schoolchildren was 1.03 per cent (311 out of 30,208 cases).

2. Significantly high prevalence was noted in a higher age group.

3. Female preponderance was noted in both age groups, but it was not so striking difference.

4. In a majority of cases, the phonocardiographic abnormality was a solitary mid to late systolic
click, and occasionally it was double or multiple. A late systolic murmur was exceptional, and the
provocative test using amyl nitrite failed to produce mitral murmur.

5. Electrocardiographic and roentgenographic abnormalities were not so marked in click syn-
drome, although T wave abnormality and small heart syndrome were more frequently observed.

6. Echocardiographic evidence of mitral valve prolapse was less than a half of cases tested, but
this figure was much lower by the use of M-mode echocardiography alone. To detect mitral valve
prolapse in schoolchildren, the use of real-time two-dimensional echocardiography was necessary.

7. Almost all cases with click syndrome in schoolchildren were thought to be in a benign state.
Further investigation and follow-up observation are necessary to elucidate the real clinical significance
of this most frequent valve affection in schoolchildren.
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#lr Yy oA 10,367 &b 86 4 (0.83%)
ThokDIZH L, BIZHESOR2IT- THL 2
DEERD B LBEENI 149 4, IkERHs Y
vy 7374 T, xR 16944 4 o %t L & A
0.041% ic+Ehdote. L bZD7HELT
LLEERIZ Y v 7 2 b o TRELESNELDT
Ze ol ZDX 5, IWKEHMZY v 7 DER
XL, WMEQHEZIR+H TR DT, AiFRE
TREZEEERE LHREIMEL VR T S
L, BLEEURIRERES AR L.

2. RiEHA Y v o RBEE

3 iR 5 LFREEFIT, HHRL Lih
B4 4Eg thi 2484, B 30208 &P, InfET
v Lz y v 231 &, ZoREEER
1.03% <& -7 (Table 1)

WERERIRBUERE : 3 n4ERE L 083%, 1229,
1.05% ©, WHEEEICH L, KEE»OEFOMER
KA & H 7 (p<0.01).

INEEAE L the e DR ¢ /a4 15,969 4, 133
4, 0839% lzxtL, 2z 14,239 &b 178 4,
125% <, HREETEHEETH -z (p<0.001).

Bk 2k LTRETF 083% okt L &F
124% ©, &FiehiF s2RBBAEENBEVH (p<
0.001), /JERETIIZOENH S » T, KF

FEHMOr Y v 7 EERR

(L10%) iz BT (0.59%) ickk L, AECREIHEE
BErote (p<0.001). U2 LHzpAEfETR, A
BTED3M, TOERETREERTER P2
(p<0.05).
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PREOLFRICEIZ YV vy 7 BROAE ol T
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KHBELTY 35D h Bk, ZhbIi3fEs s
LTAFRIZED TH 5.
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FTEAR VR bR BRiCEiiEicky
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IFE BT 2 0L TR Th oz, EE
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Table 1. Prevalence of systolic click(s) in school age group

Primary school*

Middle school**

Male Female Male Female Total
1976 15/2,542 23/2,630 18/2,473 30/2,722 86/10,367 (0.83%)
1977 12/2,961 33/2,139 32/2,262 39/2,131 116/ 9,493 (1.22%)
1978 23/2,941 27/2,756 30/2,470 29/2,181 109/10,348 (1.05%)
50/8,444 83/7,525 80/7,205 98/7,034 311/30,208 (1.03%)
(0.59%) (1.10%) (1.11%) (1.39%)
133/15,969 178/14,239
(0.83%) (1.25%)

Male: 130/15,649
(0.83%)

Female: 181/14,559

(1.24%)

* Mainly 9-year-old (4th year class), ** mainly 13-year-old (2nd year class).
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Table 2. Phonocardiographic findings in 311
cases with click syndrome

Number of click: single 290
double 17
multiple 4
Constancy: persistent 285
intermittent 26
Late systolic murmur: yes 2
no 309
Provocation*
Amyl nitrite 0/12
Methoxamine 2/4

* Denominators indicate the cases subjected to the
tests and numerators are the cases with provoked late
systolic or pansystolic murmurs.

4. LEERR

Table 3 I VEREGEEITo e 69,447 i,
7Yy reFTS 4L RS L 54 69,136 4
KR 3ERFTROHIFE 2L LI bDOTH
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2LHENBLD, BIUOEE - £ffcLidLE
TFoohdLDIBELE.

7V v 7 iEERE 311 s 1/6 GE~ 5241) iz 7z
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o & LR L 2 2 HISMIHE I, OEE, EE
Hebarbr— R LRREERKTHo
B, BELRvLT, ERACBT3E3ELE
LiZBgEShiehole. BLBaY br—ALHD
o iz & F6 ik (—Toik) DL EERISMUE SRR & h
BZ0IHL, 7V v ZEFEEHICIEZZOX ) RHlIZ
ol BESEROLFITIERZY v 73R
bhiehole.

AZFRD D b, B D2, EERE, —30°
U bkoktiEhr, T BEREO=ZF» FRICEA
ExmiLi (p<0.001). T HEET F7- ¥EE
ERLETHREplETHY, TRZOL 5%
FTREEMHILVE (v be—BETD BT
0.12%, &< 047%), Zhic L_THLHEEI

Table 3. Incidence of electrocardiographic ab-
normalities

SC Control
( 311) (69,447)
caces cases
cases (%) (%)

3 (0.96) (1.63)
1 (0.32) (0.18)
1 (0.32) (0.76)
2 (0.64) (0.38)
1 (0.32) (0.25)
0 (0.00) (0.00)
5 (1.60) (1.08)
2*%(0.64) (0.08)
2 (0.64) (0.53)
2 (0.64) (0.77)
0 (0.00) (0.20)
1 (0.32) (0.14)
2 (0.64) (0.27)
13*%(4.18) (0.78)
3 (0.96) (0.58)
0 (0.00) (0.06)
1 (0.32) (0.19)
3 (0.96) (0.40)
3 (0.96) (0.41)t
$(M: 0.12)

(F: 0.71)
7%(2.25) (0.28)t
+(M: 0.12)

(F: 0.47)

Sinus tachycardia (>120/min)
Sinus bradycardia (<50/min)
Wandering pacemaker
Ventricular premature beat
Supravent. premature beat
Paroxysmal supravent. tachyc.
Nodal rhythm

Left atrial rhythm

1° AV block

Incomplete RBBB

Complete RBBB

WPW syndrome

Right axis deviation (>+4120°)
Left axis deviation (< —30°)
Abnormal P waves

Right ventricular hypertrophy
Left ventricular hypertrophy
Abnormal Q waves

ST depression

Low or inverted T waves

*: p<0.001
M=male, F=female. SC=systolic click.

BHEETh o (225%). L LEKRLLTEID
2, 70y sl RERE T BEREEFLT
Wigholz.

ok ok THEREFLEBHRLEER (1 21
X 24E), %z RT L DEREETH R 2
Bl ESh.

5. Wi X R (Table 4)

7Yy 7IEREEOKI 8% 122 A b D REFR
BH LN, PHERWBEEOHEE T2
Fe—p e EL T, RERNHOLESRMPZET
FlicabhizicdT E2v. % RODEEMEER OKA
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Table 4. Incidence of roentgenographic and
echocardiographic abnormalities

Systolic click Control

( 311 ) (39,417)
cases cases
cases (%) (%)
4 (1.29) (1.22)

5 (1.61) 1.17)
2 (0.64) (0.23)
8 (2.57) (3.66)
2 (0.64) (0.05)
4 (1.29) (0.45)

Chest Roentgenogram

Chest deformity

Cardiac enlargement

Left atrial enlargement
Prominent pulm. artery
Leftward dislocation®
Small heart (CTR<37%)*

Systolic click
(39 cases)
16 (41.0%)

Echocardiogram

Mitral valve prolapse

* p<0.01.

% b0 (MEREBBORE & DIIEINE TR L, /b
144 55% LAk, RI44E453% DLk, HE2
EEBRANLEFE - KEPBAEELRVZ EH
b 51% LlED b D) k7Y v 7 EEHT ETE
BEETHOINAZTLR VT, Hic LIWERMRE
37% LIF & v 5 iEA > (small heart) »3F
Ficg < A bhie (p<0.001).

6. »Ta—EFE (Table 4)
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HIbRBIRES N, 7V v 7 EERTES 311
Bk, b¥Fr 9l BITShizic TER v,
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Holz.
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5 0)'
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A 3 nFEITb i v BB EBHROFTH 5.

8w oLER, LEX, Hx=—X% Fig. 1
WZRT. DERTEER2 IR 2 Y v 7 B0
KD S LEIRIC DIz o TGS M TR Y, Y
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FEO T L — R EE L Ritshi v O
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Fig. 2 3 1 % DHTH 5.
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Fig. 1. Illustrative case of click syndrome in a schoolchild (8-year-old female).

This case was in her usual good health, and there was no opportunity to consult physician since birth.

Top tracings show her phonocardiograms, carotid pulse tracing, and the bottom tracings are her
electrocardiogram and M-mode echocardiogram. There is a distinct late systolic click (K), and it is
tended to be an early systolic click after amyl nitrite inhalation. No mitral systolic murmur is pro-
vocated. Electrocardiogram and chest roentgenogram (not shown in this figure) are within normal
limits. However, echocardiogram discloses mid-systolic buckling, a common type of the mitral
valve prolapse (white arrow),
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Fig. 2. Follow-up records of the same girl as in Fig. 1.

One year later, electrocardiogram shows some of the progressive changes, although the other trac-
ings remain almost the same figures. The T waves in leads II, III, and aVF show a definite and
typical change and the T waves of left precordial leads also change significantly. The mitral valve
prolapse became easily detectable (arrow), although its degree is almost unchanged.
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BEZXZ2LDThHS. LALERICH TR
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ERMEORLPRETTIE, 2L KHF
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BREEcRAE L2227, 7V v 7 ORER
BMETT+B5THHH LFHEENSB. vf 7 uky
DEERILE b E D IIHPHEENPBEAR, E61
BFEo7 )y 70 HEY BELIFEELR LD LL,
HREY KR Sh 5. £ LREmo BiRkE
(ER Vi B RAT 32, LRMB) &bk
LTCEDBZH) OfFEL, ZLit/h&hksVyv s
DIEFTIHER L 2R VBETHS 5.

Db+ RToMBER»mksh, B—FRLIL
BLoMicizs )y VIERHRBRBICEEREN
HEh T3, B—ERIIHEL 2 V v 7 OFE
CEEU I HEVEEN SR olcled, FH
HEEe STk 2HE LN, EiehERiED
DERBRRREEME TP oA bd-T, &
ZHEREOFEH EOENELEDTHS .

2. UL Y v o HBSEE

FEHROEIZL L 52, WEHI7 Vv szl

A R O HBUEREE T REFIC L V) 2RV Bl
> T35,

TDOSCEETREZ LR, TTI Jeresaty?
PEELTVBEIIE, ROTL SEREFBHET
»BY. TiRbLL

1) #dReFHMEss ETEDTRVITR
V.

2) BEZ2BNBLERTOMRBNESD.

3) INFEBRHHT I, D —HTOEMT R
2VWRY, BEOBMEL L TER LY.

4) HEHEc FERH B2, mid-systolic
buckling LIgho L= = —RFTRE T 25 B2
FLTEA bR

L LIEBRDBERLOT L L ED X ) R EE
RYEHECERL L TR Y. fEo TEREEF DR
BERKIBIZRE2 501, BRFATRERDIBELT
2.

B2 B L0 LERER T B TiX, Rizzon
591x 14~18 Zo4cik 1,009 £ th 0.33% iz i
bz R, —F, BREFIEzRL Licbhbh
DEFTIE 5965 Firh (8~82 &) 161 4] (2.7%) iz
RiEFEpE RHL Ty 510,
DTa—ROBAILL Y, BROZ LD HE
ME SR o HBRSEES i3 #8hn L7z. Brown 5293
A D Aotk 520, HE 180 Flo.i = = —[RE
<, &k 6% (314), Bk 0.5% (141) Diefiiz
ERL, KECERMIEE L, FLL0ERE
RET U 7cdot: 29 gk 23 flic Uil 2 v v 7 &R
BTV 3.

DEROBERER VA, Elba—RiE
f& & LT, Procacci 520 IFHLIOKEEZRL T
3. T4bb US Air Force 2313 3 Women’s
Health Week iz s L 1,169 4 (17~54 %%, E
B RB)oOLERES L, 6.3% ICEIEFREE
ZRLTVS (7Y vy 144, 7V v 7 LHER
e 57, IR IS 02 6 4, F744)).
Z® ) BT 2 — R TEEREER & % 72 D i1381%
604)Thofcv ).

shicx L. RU L &t #H - 7= Markiewicz
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B OFETIE, FMEEDB VIR -2k
VHEELEF eREoBA 100 fH 17 iz
BB PR R &2 15 TV 5 53 (ZFHEVL T 10 FILLTF,
BHET IV, MFOFREME, Vv s 7
B, MRS 144, MELHET 0%
Br& 17 4), zo 5 bz a—XgEEE 10 4]
Thote. BBLTa—KTOLEIEFRLED %D
DI NHlHY, Lieh>ThLEOEE %
EHICREREI L5 L, iz 1004 28 41 (28%)
KA AR bNIE VWS Z kickd. ZDX5%
DT a—KDH 0BT, 72 & 21 Bloch &2
{%, mid-systolic buckling % 7-ix 5mm L Lo
pansystolic bowing (sagging) &%l & L, 136
4 @ volunteer M9 H 6 4 (4.4%) I BE H iz

v\, Markiewicz 5D ZFh & FE b 3RES
RLT 3.

BEDX 57 033~28% icbics KigikER
LT, AFEORKIIRIC CEEERHGE L
7z McLaren 5% opiiEicHLlLTv5. Mc-
Laren %291 Johannesburg, Sweto iz 317 3
2~1BBOBAFEE 120504 22 L (OFRIZ
S h TS, Barlow iz k 8%k o
TEERETEE Bbhi3), WEHIs7 Yy s %
Tk INHERIEE & 168 7] (1,399%, # 14%) i<
BR L. Bz 19:1, 29 v 2 0onof)iz
123 5 (73%), (EIEFIEIERIHES D 2 13 8 4
(5%), TMEEZHAETSHD 37 41(22%)Th o1z
EL, ERPEDICoOhZEOHEENERT D%
BT3B,

FHRFEICIR T BUEH 7 V v 7 ORBFEE L 3
nHETEY 1.03% ThHH, ALk, H
7 INVBARRR EQORF T 2 b EFToT0AR Y
DT, Fhp McLaren 5200 HESFEE (14%)
RERERVCERO—>TH B 5. ¥ IeEHETIL
kG HIHEEFIA McLaren &0 %hic B LB
BREY K, ZOREZHAS H TRV, HE 5D
SEFNC X R FEMEEIE SRR Y v~ FHEOKE E
EHLIEFAIRELEERL TV EDTiRE VR EE
z2bhd. ¥z 1% Lv 5 EFix, REE

FEHOr Y vy EER

iz THY 1% I fEigF OFsELE Y (myxo-
matous degeneration) % # % & \» 5 Pomerance?®
DB HEE LT 2L 5 icBbh 3.

3. IXEERO Y v s DA

INHEHIZ Y v 7 OREICIEEELERLORD
FohTR Y™ —SERj b iz Ex b
v, UL LEE - £fFHlozhicizsLzs
FREZROEEL, BT L K KREEIZFERRHDK
¥ (idiopathic) & %\ iZJE %M (primary) o
®ETHA S LiffEEh 5. McLaren 523y
v < FHELERE O HWBRE L o2 5 L
EXTBH, B,  LickHEOxGEL: -
ERREEICBVTRY v~ FRORBESFETEL
&L, LdoTzhidboTr Y v 7 EER
OHBBEE # AT L 3ZY TRV EEX
BB ZORITHOVTIE, EHIABRDOFER
PETHAS.

BIEL#ER

BE3 néELblc> TR T FADNESE, F
FHAEOLBRZ 2T, IWEH02 Y v 7 2 F
T20vhbwws7 Yy 7 EEEORBEFRE EHLOIC
BREtEinx 7.

L LFEHBREL fTok 3020845, 7vy
VIEGET 3114, LizhioT Z0REMREE 3
1.03% T & - 7=.

2. NEAE(EE UTNE4ESE) Lk (X
ELTHE2ELA) L TRBET O0REHEN
B, EFRBLilcieeiticL<, 2nfER
BNFEEL Y bHEETHLLTH B, Totk
ZFELVLO TR M -7z (Table 1),

3. LERE, WEFECLEHZ Y v 2
WHEBEBMET, SREOFEIHTH o . IR
HMEOHFERI2HATES, ichbork. B
B7 IV 3FRA[RTIIBENRLET IR
B, —F, A bx I cHERRCERLL
TIHMEES e L2 T L BAE L
(Table 2).

3. DEREOREIN6SD L OEFIcH D



RA&, K%, JIH, &E»

NN, BHERETRE P ok REEHICH
bhBvians T EEFEILBOFHTCLo
B, 7Yy 7 EFLREVCEIRBITSX Y IEHALH
W2 BEEE 237G 5 - 7= (Table 3).

4. Mo X b, FHARRERZRCVE, DO
GBS boiAibhi (Table 4).

5. DT a—ETEEEE K OIS 27
Efeliz 38 7. % © F & ix mid-systolic
buckling ¢, K&K iZLMEHFITH 7.

6. ®E@gP, LERMOBELERTHILED
bR, EEAELFITEERT, Db
HE - ARCBT B2 Y v ZEEBERACRT
ZEERBLELDOTHELEVOIFERIEORE D
ok, LA LEHRESZLDICE, SBOBREE
BRRMETH B EEBbh 5.

ez 2iThic), AR EELERRDP -

TR FE - AROBRBERRICHEERT 2.
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