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Relation of Electrocardiographic Fea-
tures and Distribution of Hypertrophy

in Hypertrophic Non-obstructive

Cardiomyopathy during Childhood
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The relationship between the electrocardiographic features and the distribution of ventricular hypertro-
phy in pediatric patients with hypertrophic non-obstructive cardiomyopathy (HNCM) aged from 6 to 16
years (mean 11.6 years) was studied during a period of 6 months to 10 years (mean 3.9 years). Hypertro-
phy in the three segments (anterior septum, lateral free wall, posterior free wall) of the left ventricle in 17
patients with HNCM was evaluated by two-dimensional echocardiography (short-axis cross section of the
left ventricle) at the end-diastolic period. The 17 patients were divided into four groups according to the
echocardiographic findings as follows:

Group A :
Group B :

Group C :
Group D :

hypertrophy in the ventricular anterior septum with or without posterior septum (eight
patients).

hypertrophy in both the ventricular septum and lateral left ventricular free wall (three
patients).

hypertrophy in the lateral left ventricular free wall (three patients).

hypertrophy in the posterior left ventricular free wall with or without posterior septum
(three patients).

The incidence of electrocardiographic abnormalities in each group was analyzed using serial standard
12-lead electrocardiography. Electrocardiographic abnormalities and the distribution of the ventricular
hypertrophy were related as follows:

Lateral free wall: increased SVi+RVs (p<0.05), ST-T change in leads Vss (p<0.01).

Posterior free wall: ST-T change in leads II - aVF (p<0.05).

Electrocardiographic abnormalities in HNCM patients in the hypertrophy were:

Group A :

Group B :

Group C :

abnormal Q waves in leads II - III - aVF (75%) and Vss (50%), high voltage R waves in
leads I - III + aVF (25%) and V1 (38%), low voltage R waves in leads V23(13%) and Vss
(38%), and ST-T changes in leads I - aVL (25%), II - aVF (13%) and V24 (50%).
abnormal Q waves in leads IT - III - aVF (33%), high voltage R wave in lead V: (33%),
increased SVi+RVs (67%), low voltage R waves in leads V23 (33%) and Vss(33%), and
ST-T changes in leads I * aVL (33%), II - aVF (33%), V24(67%) and Vs (67%).
abnormal Q waves in leads I *+ aVL (33%) and Vss (33%), high voltage R waves in leads
II - I - aVF (33%), Vi (67%) and Vss (33%), increased SVi+RVe (67%), low voltage R
waves in leads Vss (33%) and ST-T changes in leads II - aVF (33%), V2= (33%) and Vss
(67%).
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Group D : abnormal Q waves in leads I - aVL (33%), I - III - aVF (33%) and Vss (67%), high volt-
age R waves in leads II - III * aVF (33%), V1 (67%) and Vss (33%), increased SVi+RVs
(33%), and ST-T changes in leads IT + aVF (100%).

After hypertrophy had developed, the electrocardiographic changes were:

Group A : ST-T change in leads Vse.

Group D : high voltage R waves in leads II - III - aVF and ST-T changes in leads V24 and Vss.

Hypertrophy in pediatric HNCM patients causes electrocardiographic features associated with the loca-
tion of ventricular hypertrophy: the abnormal Q waves in leads II - IIT - aVF and Vss, high voltage R
waves in lead Vi, low voltage R waves in leads Vss and ST-T changes in leads V24 in the ventricular
anterior septum: high voltage R waves in lead V), increased SVi+RVe and ST-T changes in leads V2« and
Vss in the lateral free wall, and abnormal Q waves in leads II - III - aVF, high voltage R waves in lead V,
and ST-T change in leads II - aVF in the posterior free wall.
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JERELLMHBIE (hypertrophic cardiomyopathy: HCM) 3
EZEUHORELRBRICE) EZWRAI Y TI734T
VADEKT 2 BAREL THRRAAHDLHERETD
Bh, ZHIFE HICAEZMEBREDOHEI L > TH
ZEMARAELLAFIE (hypertrophic obstructive cardio-
myopathy: HOCM) & JERAZEMEAE KELLHREE (hypertro-
phic non-obstructive cardiomyopathy: HNCM) 24748 &
nay, LBADE ILLEFRORBHIZER GExS
P G ZE S MRABE asymmetric septal hypertrophy :
ASH? %5775, WL I —REDERICL ) fao
EAICHBRBREREROLEFDH S Z LHHEL
nE ol

W, /NEEIO HOM BEELERRZ 2 EICE o
THENREHAOERERORHICER IS L) I2%k-
7275, HCM TILLEREE A RERE 1%L - THIR
THEVWLATEY, 1 @OLTI—HRETEEN
BOPHLEVOoTINERECEETHILIITER
VO F L LEREE 2DV HCM b A& b, Savage
59 (FEAEIRD HNCM T3 27% PEEELERTH o
TERELTWVS,

HCM DL ERER X STET, TREELZEI A
ZRBHEM (EZRK), EFQlk, ERAMLR L)
HE SN TS, MEH HCM OLERARF TN Z
EHnEnT, HFHLLOERELIZZwE SR TY
59 L2 LM S2 1, /MNEE HCM O LERFTR IS
13, 1) BERFEDORAREN Vou ICH Y, BERLFE
HTRVSEEMEY, Vs DRBIZEFZWLAE R

hypertrophic non-obstructive cardiomyopathy,

electrocardiogram

KERL (58%), 2) WEHFET X TTREEIVEWRIKEL
EWSHE(14%) D2ODINT — U HHAH I L EREL
TBY, bhbhdINnF TIZ ASH 227 5/NEH
HNCM O ASH HHFIZO.CERFTRZRET L, LB
KHEBERTICIE I - 1 - aVE DRE Q #%, VI O R K
B, Vss DREBEL, LRERRHEBRLEDIIVLDT
BEOREALT AL 2HEL TR0, £EIFEHIC
/NRES HNCM O.LEREBALIC & 5 LERAET R OME
EFDORBHEICOVWTRE LD THET 5.

MR EFHE

1983-1993 £ DB IZBHLIRME L » ¥ —, f&aHE
RERbe/NER % %32 L HNCM & BT L - IERIIS 18
BITHorh, SEFHEE LIERIZID 18610
L, WPWIEBHEL A Lz 162KV 176 (B9
B, 4 8%l) T 5 (Tablel). WRDMBEERIZ 6-
16 BCFH 11.6 %), HREZBRERIT 722K (P
15.6 %), BIZHIMIZ 6 » B-104E (¥ 394F) Tho
7-. HNCM FEEZ W DE#IT 6-16 5% (Y 13.5 %)
Thol:. TEORBIIFBRRZOLEREE 16 Bl
EEQESH, STTEESH, EEERK2H, TE
eFM7ay 7 26, AERK 1, EEiR 160),
HCM DFREEIZL B0 EE1BITH o7z, L72IEH
7 & 10X THo 72,

HNCM OZHZEICHB LTI —HEBLI T Fy 7
T = LI I —FETITo 72, WiE.Lx a2 —REOBE
#H#E X Maron 5 OFE ISRV, ILRFEADEIEA R
FhOILFER L NNV OLEEFEG CRRBEEALEHR
@ =15 mm (16 B LL T i Henry 5 OE IZHE > TH
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Table1 Clinical findings in patients with hypertrophic non-obstructive cardiomyopathy

Age at initial

Age at most recent

Duration of ~Age at diagnosis

Group Patient Sex  evaluation evaluation follow-up of HCM Chief complaint
(yrs) (yrs) (yrs) (yrs)
Group A
1 M 6 10 4 8 RVH
2 M 13 18 5 16 Abnormal Q wave
3 M 7 15 8 13 Abnormal Q wave
4 M 9 17 8 16 IRBBB
5 F 15 18 3 16 Abnormal Q wave
6 M 15 16 1 15 Abnormal Q wave
7 M 6 7 1 6 Abnormal Q wave
8 M 16 18 2 16 IRBBB
Group B
9 F 13 19 6 16 Family history
10 F 15 16 0.5 15 ST-T change
11 F 16 22 6 16 ST-T change
Group C
12 F 15 16 0.5 15 LAD
13 M 7 17 10 16 LVH
14 M 12 13 1 12 ST-T change
Group D
15 F 9 12 3 9 LVH
16 F 12 15 3 12 ST-T change
17 F 12 18 6 12 ST-T change

Group A : hypertrophy in ventricular anterior septum with or without posterior septum
Group B : hypertrophy in both ventricular septum and lateral left ventricular free wall

Group C : hypertrophy in lateral left ventricular free wall

Group D : hypertrophy in posterior left ventricular free wall with or without posterior septum

RVHs=right ventricular hypertrophy;
LAD-=left axis deviation

ELHELZ), EZEEHHE 217mm (17K L),
215mm (16 ML T) & L7z, FAEKERREO M
E— FOTa—KB L OEZEEERTEEIC TR -
HIEE - HEOHIRKARAKEELFRIL, FIWALTO
BAOFELHE L., RICHED 1762 EZEH
W& TORRARERIC L ) LT 4 BIZH54E L7 (Fig.

1, Table 2).
AR BIFREFRLICLOEFROBBIEAKLZED S
(8 Bl).
B#: LEFREISMEEIERLZBAZEDS 3
).
CHE: HIBEICIRB L7-IBKEED 5 (3 Hl).

D& : BE»SEPRICER LK T REDL
KEZDZW (3 B).
FREICEWLTIE, BEEO3IFIE CEENIIFIE

EhE-AEELER B+C B 6 fl) Iz 7.
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IRBBB=incomplete right bundle branch block; LVH=left ventricular hypertrophy;

LEROHZEIZKED [/NEGCEROIEEME™?, [/
BOBERLZERAHEDDRT D #5E L Lz volt-
age criteria [CBI L TIZLLTORMR 2 BFE LHE L 7.
E¥E Qi 205mV (aVr 2K ). R EH¥EE : RVi=2.0
mV (12 L ED#%& =1.5 mV), RVe=3.0mV (12 2L
En# 225mV), RIFI-II-aVi-aVF=2.5 mV. R &
WE : RV: H BV RV:<05mV D RVI>RV: H 5%
WiX RV2>RVs (VWD WS poor R progression), RVs <
1.0 mV, RVe<0.5mV.EV S # : SVe=1.0 mV. SVi +
RVs=5.0mV (12 L EDOLF =24.0mV). ST-T BF
BUTORREZERELHE L. STET : ST-THET
=01mV, BEBIUFHETE:: BETHEIZI-aVr,
Vs PBRCOBELREL L, HET KT Vs 2BEL
HE L2, RIS ATHYE T RSBE L7254
DRELHELZ. EHFEORETRILLGHEETD
BEDMEEEQIHBOMMBE L FABEDHETI avL,
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Patient 12. Group C (n=3)

wnr N ey s N aannd Vi
B

Patient 17. Group D (n=3)

Fig. 1 Classification of hypertrophic non-obstructive cardiomyopathy by two-dimensional echocardiography

Two-dimensional echocardiograms (short-axis cross section of the left ventricle) at end-diastolic pe-

riod were recorded in the presence of hypertrophy.

Group A : hypertrophy in ventricular anterior septum with or without posterior septum
Group B : hypertrophy in both ventricular septum and lateral left ventricular free wall

Group C : hypertrophy in lateral left ventricular free wall

Group D : hypertrophy in posterior left ventricular free wall with or without posterior septum

II-IIT-aVF, Vi, Vau, Vs IG5 L THRET L7 LLED T
FEC X Y.L I — K TORBREA & €0 FEX
BELOMELY, 1) IBKHRRICBIT L 0EMNETO
WIS 2 A EL M CTORKDOEREIC L > THER
HTaL iz, 2) EBAKRICL 2 L0EREEZIEX
HOER T, BEKHERZ R, IE R B% 12401, HNCM OER
B 20 L EBRIEE ORBRE ERIICHET L.

FREEAIMLER |21 Fisher OEHEMERE L H YV, p<
005%dbo>THEL L.

& R

FEE DB R ORERE S L FEBIE 17 B 10 61
B}

BEASZICHIL7-DIZ 76ITH - 72, IEKRHE
BT 5 BREB OB KERA L, AR 1160,
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Table 2 Echocardiographic findings and classification in patients with hypertrophic non-obstructive

cardiomyopathy
Two-dimensional echocardiographic findings
Hypertrophy*! At presence of hypertrophy
Group Patient  at initial Site of hypertrophy*? At most recent evaluation
evaluation AS L P Max thickness (mm)*3
Group A
1 - (@) (Anteroposterior septum) 21
2 - O (Anteroposterior septum) 17
3 - O (Anteroposterior septum) 26
4 - O (Anteroposterior septum) 26
5 - O (Anterior septum) 19
6 + O (Anteroposterior septum) 39
7 + O (Anterior septum) 16
8 + O (Anteroposterior septum) 20
Group B
9 - O O (Septum-lateral wall) 22
10 + (@) O (Septum-lateral wall) 17
11 + O O (Septum-lateral wall) 24
Group C
12 + @) (Lateral wall) 22
13 - O (Lateral wall) 22
14 + O (Lateral wall) 15
Group D
15 + O (Posterior wall) 20
16 + O (Posterior wall—posterior septum) 24
17 + O (Posterior wall-posterior septum) 18

*!1 + : ventricular hypertrophy was detected at initial evaluation, — :
*3 wall thickness at end-diastolic period

*2() : hypertrophy was present
AS=anterior septum; L=lateral free wall; P=posterior free wall

BB, REE3HIT, T LATHRED S BIEBECLA
AHHEK% 36 (FEB 9,10, 11) IZF2% 72 (Table2). L7
Mo THRAKRICL 25983, AR 8461 47%), B B :
3 %1 (18%), C & : 3 Bl (18%), D & : 3 Bl (18%) TH -
7z, BRZZROIIRKARKERE I 15-39 mm (P
21.5mm) T&» o 7-.

WHREO1THIRD SN LEREEIIEICEE Q
%, RIEWEE, SVI+RVe ¥, R ERE, ST-TEFE
T, ZOHBHEE % Table3 ISR L7z, 72 ABOE
B 8 1388 % 1@ U T clockwise rotation, A2 &AM 7
Oy 7UMNCEBEIIRD N o7z,

1. BEASG E DEREE OBE

JEARERRRFIC B 2L BEREFEOHBEEL, £
B TORADEHEZ L o THEIRE L7 (Table 4).
B RIS B K % 526 2 FEF] (11 B) TIX I - I - aVe D
EH QK (64%), Vau D ST-T BH (55%) D HIRHENS
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ventricular hypertrophy was not detected at initial evaluation

B oz, BRERDLRVER L OFICEEZELE
Dol BIBIIRKE RO HER (6 ) TiX SV
+RVs M (67%), Vss D ST-T BE (67%) DHIEE
FEL, BREZRDLRVEMN L OMICEEEZL RO
(SVi+RVs 311 p<0.05, Vss D ST-T % p<0.01). %
BEICHEARZRDLHER BHl) TlE Ve DEE Q &K
(67%), Vi ® R ¥ E (67%), 11 - aVF O ST-T £F%
(100%) DHBEHEEHE <, O - aVr O ST-T EFEIIE
KeBOLVEF L OBICEEENRDO LN <
0.05).

2. BAHKICLZDERREDOHHE ZOEBM
it

1) BXREZEEOLEHER

JEXHERERFIC BT 2 B HEOLEREFEOHBEE %

Table3 IR L7z, FZEPTLDLEREE X

TableSICF & 7. EHICBITHELLEREE
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Table3 Incidence of electrocardiographic abnormalities in the presence of hypertrophy in patients with hypertrophic

non-obstructive cardiomyopathy

i Total Group A Group B Group C Group B+C Group D
ECG findings (n=17) (n=8) (n=3) (n=3) (n=6) (n=3)
Abnormal Q wave

I-avL 2 (12%) 1 (33%) 1 (17%) 1(33%)

II-III - aVF 8 (47%) 6 (75%) 1 (33%) 1(17%) 1 (33%)

Vsé 7 (41%) 4 (50%) 1 (33%) 1(17%) 2 (67%)
High voltage R wave

-1 aVF 4 (24%) 2 (25%) 1 (33%) 1 (17%) 1 (33%)
Vi 8 (47%) 3 (38%) 1 (33%) 2 (67%) 3 (50%) 2 (67%)

Vse 2 (12%) 1 (33%) 1(17%) 1 (33%)
Increased SV1+RVs 5 (29%) 2 (67%) 2 (67%) 4 (67%) 1 (33%)
Low voltage R wave

V2,3 2 (12%) 1 (13%) 1 33%) 1(17%)

Vse 5 (29%) 3 (38%) 1 (33%) 1(33%) 2 (33%)

ST-T change (negative T)

I-avL 3 (18%) 2 (25%) 1 (33%) 1 (17%)

Il aVF 6 (35%) 1 (13%) 1 (33%) 1 (33%) 2 (33%) 3 (100%)*!

Va4 7 (41%) 4 (50%) 2 (67%)* 1 (33%) 3 (50%)*!

Vssé 4 (24%) 2 (67%)* 2 (67%)** 4 (67%)*'?

*! only depressed ST segment in one case
*2 flattened T wave in one case

Table 4 Incidence of electrocardiographic abnormalities in each segment of left ventricle with or without hypertrophy

Electrocardiographic findings

Segment* Abnormal Q wave High voltage R wave

Low voltage
Increased R wave ST-T change

of LV I-aVL II-IOI-aVF Vse O-m-aVF Wi

Vse SVi+RVe V23 Vse I-avL 1II-aVF Va4 Vse

Anterior septum

1(9 2(8) 2(18)4(36) 3(27) 2(18) 6(55) 2(18)
1(17)  3(50) 0(0)1(7) 0(0) 47 117 2(33)
NS NS NS NS NS NS NS NS

1(17) 4(@67) 1(17)2@33) 10d7) 2(33) 3(50) 4(67)
1(9) 1(9 1(93@27) 2018 4(36) 4(36) 0(0)
NS <0.05 NS NS NS NS NS <0.01

1(33) 1@33) 0(00(0 0(0) 3(10000(0) 0(0
1(7) 429 2(14)5@36) 321 3@21) 7(50) 429
NS NS NS NS NS <0.05 NS NS

+ (n=11) 0( 0) 7 (64) 4(36) 2(18) 4 (36)
—(n=6) 2(33) 1(17) 3(50) 2(33) 4(67)
p value NS NS NS NS NS
Lateral free wall
+ @n=6) 1(17) 1(17) 1(17) 117 3(50)
—(m=11) 1(9 7 (64) 6(55) 3(@27 5 (45)
p value NS NS NS NS NS
Posterior free wall
+ (n=3) 1(33) 1(33) 2(67) 1(33) 2(67)
—(n=14) 1(7 7 (50) 5036) 321 6 (43)
p value NS NS NS NS NS

* + : hypertrophy was present, — : hypertrophy was not present

LV =left ventricle; NS =not significant; ( )=%

12, BEARDHBICRE TS ABETIX I - II - aVF, Vss
DEE QIRIZZNEN 75%, 50%, Vi D R iKHEE 38%,
Vss D R IKIBE 38%, Vou D ST-T BH 50%, fHIEEICHE
K%FHBH B+C BETIE, Vi DR EHEE 50%, SV, +
RVs M 67%, Vo, Vss @ ST-T BEIZZNEN 50%,

67%, REBEICIEKRZERD DL D BT Vise DEE QI
67%,V: D R {E¥EE 67%,11 - aVe O ST-T £ 100% T
Hoi-.
2) FBAHBEFIOLERRE (Table 6)
JEXHBEFOLERPFTRA L 5 2 b TWHERI
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Table5 Electrocardiographic abnormalities in the presence of hypertrophy in each patient with hypertrophic
non-obstructive cardiomyopathy
Electrocardiographic findings
Group Abnormal Q wave High voltage R wave Increased Low voltage R wave ST-T change’ Other findings

(Patient) I-aVL II-III-aVF Vse II-II-aVe Vi Vss SVi+RVe Va3 Vse I-aVL II-aVe Va2u Vs

Group A

1 O O O
2 O O O O O
3 O O O O @) O STT (Vas)
4 O @) O O STT (Il - III - aVF)
5 O O O
6 O O ©)
7 ©) O
8 CWR, IRBBB
Group B
9 O O O
10 O O O*' O*!
11 O O O O O  STT (Vi)
Group C
12 O LAD
13 O O O O O O o O
14 O O @) O*2
Group D
15 @) O O o O O O STT (Viw)
16 O O O O*!
17 O

O : presented abnormal finding when hypertrophy detected
¥: negative T wave *! only depressed ST segment *2 flattened T wave
STT=elevated ST segment; CWR =clockwise rotation. Other abbreviations as in Table 1.

Table 6 Electrocardiographic abnormalities before development of hypertrophy in each patient with
hypertrophic non-obstructive cardiomyopathy

Electrocardiographic findings
Group Abnormal Q wave High voltage R wave Increased Low voltage R wave ST-T change'

(Patient) I.avL IM-II-aVF Vse II-IlI-aVF Vi Vses  SVi+RVe Va3 Vs I-aVL II-aVF Vas

Group A
O

O
O ©] ®
©]

(ON NON®)

Group B
9
Group C

13 O O O O O [ [ J

O
O
[

O : presented abnormal finding at initial evaluation @ : presented abnormal finding when hypertrophy detected
. negative T wave @ : inverted T wave

176F 76T, 5b AR5 B GER 1-5), BELC T, BAIHERIN/KLATST-T ZEFRDOLNT
BESFNEFNLBIGER9,13) Thorz. THEDIEK  WvhH, LICHBRRED A B TIZAEKHERRFICI-
HEFCTIEREEQHE, REEEBIURENELREY aVL, VD ST-TRELZRDLOFHHTH - 7.

Journal of Cardiology 1994; 24: 91-106



98  fE - ke - &I EH

Table 7 Electrocardiographic abnormalities after development of hypertrophy in each patient with hypertrophic

non-obstructive cardiomyopathy

Electrocardiographic findings

Group Abnormal Q wave High voltage R wave Increased Low voltage R wave ST-T change' Other findings
(Patient) I-aVL II-II-aVF Vse II-II-aVF Vi Vse SVi+RVs Va3 Vse I-aVL II-aVF V24 Vss
Group A
1 A O a A*! O O a¥
2 O O O O O A*
3 O O O O A O O STT (Vas)
4 ) o O O A STT(I-II-aVe)
5 O O O
6 O O @]
7 O O
8 CWR, IRBBB
Group B
9 O O O
10 O O O*' Ot
11 A A O O O O O STt (Vi)
Group C
12 @) LAD
13 O O O O O O o O
14 O O O O*?
Group D
15 O O O O O O O A A STT (Vi)
16 O O A O a A (OLLEN'N A
17 A O A A

O : presented abnormal finding when hypertrophy was detected
*: negative T wave A : inverted T wave
Abbreviations as in Table 1.

3) BBAXHBRRDDEXIRE (Table7)

ERHEREZ D O REZZREOMICH L AL 220
BHEFRBRE)ST-TEEVETHY), ABTII Vs
D ST-T E% 3% (38%), DETIZ I - Il - aVF D R iK
W 2 Bl (67%) & Vas D ST-T £ 3 1 (100%) H¥4EEK
HTHo 7.

fiE il

DFICEBEOREN 2 LERF R 2RT 5.

ERFI 2 A PRIEX (Fig 2)

1 E 13 EF) OLENRS TRE Q ikt igH
SHEFEL 7. MZROLERT IO - Vss DFEWV Q
B, ViOREEEZRD2H, WELTI—RTIdl
FEKEBD D> 72, 3 EHD 16 BEFICIZZEO L
BRFRICIA TI - aVL * Voe D TIEAPRREEAL L, BT
BLTI—RTHLEFRBORAHIRD SN (Fig.
3). I8P, EHITVss D THFEILEZAD T
5.

A : presented abnormal finding after hypertrophy was detected
*! only depressed ST segment

*2 flattened T wave

EFI3 A% : PRIEX (Fig. 4)

INFE (T RED) OLERRZ TRE QUL IEM S
WREE L7, MZROLERTI - I - aVE © Vss DI
WQIK, Vi DRIEHEE, Vi ®RIKREY RO,
W LI —HTIOBRERD Lo 7. 6 EHD
13 BRI MBROLERFAOREN S 512 %
D, AT V. DT iEEERILERD, WELTI—H
TOHLEFRBORAHFED SN (Fig. 1). 15KDH
£, LEREDOEIZED VA, PROEKIIHER
LTw5,

fEBI9 B : FiRRIEZEX (Fig. 5)

HCM OFREEEH L, H¥ 1 4F (13 %) ([OBE
D7-HRE L. MZEHEOLERTI: I - aVF DIE
VW QK, Vs @ R IEHEE (poor R progression) % 528 7
A, WL I —-MTIHOBREED o7z, 34
%O 16 R ICZWZHOLERFROBEI S S
ML%Y, MAT Vs DREBREZRO2. BB
I-FTHLEFRL S A, TRENRD S
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At initial evaluation (13 yrs): hypertrophy (—)
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In presence of hypertrophy 16 yrs)

I

At most recent evaluation (18 yrs)

jﬂ“

Fig. 2 Serial electrocardiograms in patient 2 (Group A)

At initial evaluation (age at 13 years), electrocardio-
graphy revealed deep Q waves in leads III - Vs and
high voltage R wave in lead V1, but ventricular hyper-
trophy was not detected. At age 16 years, hypertrophy
in ventricular septum was present (Fig. 3), and elec-
trocardiography revealed inverted T waves in leads
I-aVL: V2-a. At the most recent evaluation (18
years), electrocardiography revealed flattened T
waves in leads Vss.

N, SSHICHREOT I —EEMMAALND (Fig. 1).

fEfl 12 C B fIEZREX (Fig. 6)

B 1 4E (15 BRI OLERRS AR 2 faik &
ke L7:. O2R.OCERTESMRM L Vs D RIER
B2, WBLTI—KTHREBEORAFHEREIN
7= (Fig. 1).

fEFI 13 C B (IE2PEX (Fig.7)

N (TR OLEBERRZ TEZERKZHERH S
NRBELZ. OZROLERT Vs DRV QIK, 1I-
I - aVF * Vi Vss D RIEHEE, SVi+RVs Mz 0
7%, Wi LT a—KERKIZBDEro7z. 9 FE
D 16 FEFIZ I - 11 - aVF - Vi O T EAFRELDH 5 i
FEALL, BB T— KT EBEORAD
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xX1/4

I ava 47 Vi

II

7z (Fig. 3).
fEG 17
1 (12 BE) OLERRZ T ST-T EF £ 181

D B . #%E+1EPREIEX (Fig. 8)
ShgBEL7:. MZRO.LBRTIZO - O - aVED ST
BT 2 BRHTREZRO, WB.OT1—X Tk
PHBERICT TRELX RS 7 (Fig. 1). 18 ROH
£, 92RHO.LERBTRICMA, O-1I - aVe D R K
WE, - Vie D THERBRELRD S

% =

4-EHE L7 HNCM O 17 Bl 16 Bli%, FRKRZ
DLBEHNEEZEBRELTEZZ LEEMNTH- 72, L



Patient 2. Group A Patient 13. Group C
Fig. 3 Two-dimensional echocardiograms in patients 2 and 13

Two-dimensional echocardiograms (short-axis cross section of the left ventricle) at end-diastolic
period recorded in the presence of hypertrophy.

At initial evaluation (7 yrs):
hypertrophy (—)

f T rminy nmr T
I } 1] }

| a}VRV V1 Va.
i "\“! o IR il
AT N AN P

In presence of hypertrophy (13 yrs)

| Il

i " il ]
JL \ Lm TG Tx1/2 [liix1/2
Tl i ave.  |llH, Vs
I"“ -'\Jr---'
I I fiit
I it X172 [[[1X1/2
M Ve Va Ve
l it
}; Hi i I | 'f:‘ | \i
s LU L i
TV ek f
T s

Fig. 4 Serial electrocardiograms in patient 3 (Group A)

At initial evaluation (age at 7 years), electrocardiography revealed deep Q waves in leads
I - IIT - aVF - Vsge, high voltage R wave in lead Vi and low voltage R waves in leads Vss, but
ventricular hypertrophy was not detected. At age 13 years, hypertrophy in the ventricular septum
was present (Fig. 1), and electrocardiography revealed inverted T wave in lead Vs. At the most
recent evaluation (15 years), the thickness of the septal wall was increased.
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Serial electrocardiograms in patient 9 (Group B)

At initial evaluation (age at 13 years), electrocardiography revealed deep Q waves in leads II - III - aVF
and low voltage R waves in leads V23, but ventricular hypertrophy was not detected. At age 16 years,
hypertrophy in the ventricular septum and lateral left ventricular free wall with increased echo intensity
was present (Fig. 1), and electrocardiography revealed low voltage R waves in leads Vas.

At initial evaluation (15 yrs): hypertrophy (+)
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Fig. 6 Electrocardiograms in patient 12 (Group C)
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At initial evaluation (age at 15 years), electrocardiography re-
vealed left-axis deviation and low voltage R waves in leads
Vse, and hypertrophy in lateral left ventricular free wall was
detected (Fig. 1).

Journal of Cardiology 1994; 24: 91-106

7eho THRIDOLEMEEOHEIX, FREZTHY
BLERHERERERY (L TITo 7.

— BRI R A A B L, SEO 17 FIIHRRERD A
BL, MEED D\ VIIREE (EZEHBHEE) IERERD S
MOIBEB-C-DE)D2DIZHTAHZ ENTE.
FVRBORBL 2o LNBERBRE I, ARTIIESE
Q &%, A&7 uy s, RERKTH S DA
L, B-C -D¥TIIST-TEY, £EEX, E#iR
EHHLMNIZRLR o T/ (Tablel). F 7-FZFICLAE
KEBOLDIZAFEDSBIF 3B DA TH o 72DITxF
L, B:-C:-DETIZ9BIF 78T TITOLIEKEED
TV 72 (Table 2). HCM Ti3/%HEl, EZiHEHEED
BE, OHOBMEL, B, (AER2ELoTLE
Mt R b L%, BIELTW b bDEEDbNID
A, SRR T, FHIZL > THBHOFHANR
o TWAMREM A ERICAN, BRSO THERS
N7-Bp RIS LT, RKHIART, BEKHERR, B
REBRZ ST LEREBLERET L.

WiE. LT a—ORCHIEL 2 50i%, EZEZEEH
MOBRELXEEIT AL &, ZOMMTEIZEE DS HF



102 wa - oK - AH 3e

At initial evaluation (7 yrs): hypertrophy (—) In presence of hypertrophy (16 yrs)
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Fig.7 Serial electrocardiograms in patient 13 (Group C)

At initial evaluation (age at 7 years), electrocardiography revealed deep Q waves in leads Vs, high
voltage R waves in leads I - III - aVF - V1 - Vse and increased SVi+R Vs, but ventricular hypertrophy
was not detected. At age 16 years, hypertrophy in lateral left ventricular free wall was present (Fig. 3),
and electrocardiography revealed inverted T waves or flattened T waves in leads II - Il - aVF - V3.

At initial evaluation (12 yrs): hypertrophy (+) At most recent evaluation (18 yrs)

1 X12  ave X1/2 Vi

I

Fig. 8 Serial electrocardiograms in patient 17 (Group D)

At initial evaluation (age at 12 years), electrocardiography revealed inverted T waves with depressed
ST segment in leads II - III - aVF and hypertrophy in posterior left ventricular free wall and ventricular
posterior septum was detected (Fig. 1). At the most recent evaluation (age at 18 years), electrocardio-
graphy revealed high voltage R waves in leads II - IIl - aVF and inverted T waves in leads I - V.
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BE, EFIDEFRHCLHELR ET, FEFAOAL ST, FH
—EFITHRET LI LDE L\ 20, SEIZEED
BELLERFR L DBRIIRETICAN P72, B
KEERICELTIX, 4EREF LA 176105 5 B B
3B EBRC 14 BHIAERASRIFFE, BB, ZEOWY
NRICRBLTBY, TIEIREZSETITEDLL L
Motz L7zt TIRAKRRXOSEIZSEIIT - 7258
PROBEYUTHLEER. TRBICELTIL, £
DEM 2 BTHRED 5V ITEIBE L XI5 Z & AEEER
BENEL, SEIZR P SBRI L 7.

1. A& OERREORE

FERFEZRFOLIBARM & LERIEREOMEL A5
& (Tabled), fIBEIZAEK % FRD HIEFTIX, SVI+RVs
¥ (p<0.05), Vss O ST-T £% (p<0.01), FEEICAEK
2RO LEFTIEI - aVF D ST-T BE (p<0.05) IZF
EBELEENTEOON. F-AEETROON G2
72h%, BIRRICIERZ 0 LEFTIE, BAXEADL
WIEBIICH L, I 11 - aVF ORE Q kD HIREHE LS
WA E RO 7.

ERRIE 4 DFEB % AT D (Table5), AEKFERRFIC
DOLNLEHEE ORI, FRIEXFITIRD-
I - aVF - Vss DEE Q#, Vi DR KR, Vs DR
HiRE, Vou D ST-TEE, FERKFITIEIV.ORE
HE, SVI+RVs DN, Vas O ST-T £E, HREREK
BITIE Vse DEE QIE, Vi O R EEE, II-aVF D
ST-TEFE 2 HAELE/Y - ThHol:. RIEDHE
BEREL L VI TEHEECALND, WOFETH
BE Ko7, IBRKEAME ST-T RE L OBBRET
X, PRRIEKE Voo, fIBEEKE V.o, HREEREKE I -
aVF TIFENICELPFED bz, HIEE L REEIZEK
2 ROLERFIDE 1L ST-T RERE, Wb LE
FERANY = RRLEA, FRICBRKORETS A
HETIE Vou O ST-T EF 24 fEB GEB 1-4) LD
2 \VEEB EBI 5-8) A b iz, T ABTIIEER
KXY =V ERRTERI 1B ehos. EEHHEE
IR KERBODEF TEERK Y - DENn L
i3, Maron 5®, BESWHHE L TW5ELS, SREIHME
BOERTHo 7.

2. BBAERAI &R OERET(L
TR OERELE &5 L (Tables 6, 7), TR
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REID ST-T BFZEREBRMCIIBDONATES
$, FERFEZRRFIZI - aVL - Vou, FOHEE 5T Vs N
BRLTWD, FRERKHO ST-T BEILLKH
BRI TICIH - aVF TROLNTED, FDH Vas
EHBLTVWS., BEEQEICHLTII&RB2ELK
EREAERD L, o7, RIEEIIHERAF TR
HEBRZICI - 10 - aVE D RIEHE 2 RO MBICEE I
otz —F, SEMRE L7z 17 69 6 B (FEBI 5-9,
12) ek B TREEFL STTREZRZDT,
WITIERY 5,9, 12 TIIWEFED R KFEEEZRHTW»
5.
ZDEHIT/NRD HNCM T3 R IBEE & ST-T &
FEEIERE, FhE T oL TEDT, FICRED
BEYETEAD 2 ODOLERNY -2 0Hb T L
Bhhrs,

3. BBREBfLE ST-TEE
ST-TEEDE CIZBETR TS o7z, IERFERRIZ
HHNTRBREIAE ST-T REOBFRIE, FREKE
Vou, BIBEREKE Vs, TREEFEREL - aVET, X
LAREZE CTOFEERM & EF QIR L DBMRII—HK
LTWw3, $hbb, 20O ST-T ZEIFRBE 2.
KPR, (strain pattern) 2 7R L T\ 5 LRI TE B, L7z
MHoT, FRIEKLBBERKTH—1N-F v 7T 5
Vou (SEZRIBEIHIET AL DR 5. BRHHA
$#BIid, ABET Vss, DEET Vas IZHT /2% ST-TEE DS
HEL, SHLOPRLZXFIPALNLES ZoTWS
(Table7). HEFIOREZLROMBEEAL L, B
KEPOLICHET B L EBE D HREABEE AS 10 mm 28R 5
bOMHY, ST-TREDLD N IZEKOEENDOMHE
ERLTVWAHILERKETLINDEEZI LN,

4. HRREIEAXELERRE

DAk m-m-ave OEE QIKITFROMBBHE
KERBTAFRLBEIN TSN, SEOK
HTO, PRIEAFIOMI L ) SHEEICEDSNLH
RTHhotz. —F, ViOREHESSFRORBIILK
WKEBLDEEZ END, MOBTLRKICEDS
Nz, BICHBIEAFITOLRE QKL VIORKHES
WBEEFT—H LWV EHEL, TD2ODFRIC
S HICRBHZBRGAOMENSEE L TNEH0
LEZ NS,
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FEAASHRRICRE TS ABTIE, -1 avF DR
EQHRICVIOREWEL Viu DST-TEE.XREDS
FEBI (FEBI 1-4) &, 11+ 1M1 - aVE DRHE QDA T ST-
TZELE 572K AOT, REEGDOELDZLWES
GEB5-1) D2 DD/85 — AR HbND. % strain
pattern DHIH X BOTICARPHBEAL 22 LIk 5
S, Wi LT a—R% &b L ST-T EILFICH LAEX
DFEFEAERF L72b D25 { (Table2), HEDILHY
PHEELTWwBEEZLN. LEL VL DBEETE
RIEE/RNETH —BICEDOON LR TREDHE
BLThLL, DI EHNEH HCM D2 i« W
KLTWAEREZ>TWBEDON, LAk, L
Mo TEBHICTROEL L BT A LVERL L
5. F-EBI3 (AR D Vss TIE, TV QIRICRIED
BE, SHICFNICHEL ST LA LB TEIFED S
NTWVBH (Fig. 4), ZHIIHEIEKICL S R KHES
(Vss TIXEV Q& % 5) &, strain pattern (ZXHIET
% reciprocal change # &K L7=bDTH A EWMEINT
WAe, ZnL EORERSEIZPRIEKIC XSRS
N7 MVOBRIZE > TEZEHEE (Vse) X7 MU
HHEESNDDOIRILLBREA TS, —4,
FUIZER 5,9 D & 9 ICEMEIMFETREDHFE £ R
D BHIEBID H B (Fig.5). ZDIEH 9 DWFE.Lx 2 —X
RABE, LERBOTLI-MBENSERHICHELTS
D, BRLUZOHICERHELLZ: EORESEATNS Z
EHRBEEIND (Fig. 1). DL HICR EFITEED
WRIZFTEL, LHOEHER EHREL NV TOREE
Lo ThE LT HEEZ LN,

/NBEHCM DLIEKIZBEPICRRERT LI L
DBENVEENTWVED, LdoT, LTI —FHIE
BIEhHE VWS THOM 2ZE&ICBETESHDIFTIE
vy, BROHBE LR WD O B A DR

£33

(F¥H39%) Tholz.

/NBEAZSSE O FEBA M IR A B LB AE (HNCM) OB KERL & O EBRAT R & D REE % #REFRY I
e L7z, 5RO HNCM 17 BlEEKFERRREOMTRE Lo 2 — K X ) BiihFE, HIBE, REEICBITS
JEAXDEEERST L, BASM L OENEFEOBEEZRT L. S5ICBAKRICE ), AR
AR A (8 Bl), B B : thRREIBERLA (3 60), C B MIBEARK 340), DB : #EEAKGH) D
ABEICHHEL, SEHORKHEIEN, MAHZED L EXHRZEOLERE(LLRET L. &
1760 (B 9B, 8Bl OWMBRERIT6-16 % (FRFR 11.6 %), BHEHMIZ6 » A-104F

EAERAL & LEREFEOBBRTIE, HBEEAL SVI+RV N (p<0.05), Vss D ST-T % (p

1, BEAVNERSAOARHIRRTHLETHDHY,
ROEELEHMICNEROFLBATLE ). HHER
TIRERIEUSK) TTE/NEHTHLELTEY, 4
BI#RET L 72 AER] b B AZER IO TLIRKHHE S 5
tro2b Db &I T, T THCM DO.LE
X7 B, 1% wide variant T RBTRIT RV & S h,
SHICEELEHOERN S H Y, £ORPDENE
THIENEho7. L LASHEOKEFTICL - T/HE
B HNCM TIZIEKERALIC & o THF#M 2 L BRE
EERTIEFHELI LR, ThIVNEH HNCM
DLW T E—DDFLBP NI B EEZ L.
LIS EBI % 5D 5 FRBAFOTHICIZAEZRKR
W=V BELBVWILICEETALEN DY, &
W ERRVBENLETHS.

b

/NBEARAE D HNCM 17 BIORERERAL & LB AT R
L DORE L BREIICIRE L7z, BRI L LEREE
& DRETIE, BIBERE A & SVi+RVs 30 (p<0.05), Vss
D ST-TEE (p<0.01), FHBEEKLI - aVFD ST-TE
F (p<0.05) CHAELEEN RO LN, FIFHRELL
Il I - aVF DEE QIKICIIAELRBEIAD VD
DD, ZOHBFEIIEVEMER L. BAEAT
AILEREREE, PRIERS T I - 111 -
aVF, Vss DBRE Qik, Vi D RIKEE, Vss D RIERE
FHABDEINY = BALN, BBEEDHIZI-
avL * Vau @O ST-T EFEHH, HEERFTIE Vi D
R E¥EE, SVi+RVe M, Vis O ST-T £E, RERL
KBITIE Vs DEREQIE, ViORIKEMEE, 11+ aVFrD
ST-T 2%, E5ICEBEE LI aVF ® R K
BE, Vis DST-TREZZO LD TH o 72,

#
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<0.01), REEERE M-aVr @ ST-T £ (p<0.05) ICHELMEEL D, FTRHEEAL
II-MI-aVF DEE QIKICIIFELBEIIZDO 2V 0D, FOHRBHEEIISVEAZREL.

BHOMAHDRRF RO S NILERBREIE, AR 0=8) T, B% Qi : I-1I-aVF (75%),
Vss (50%), R KR : II-1I-aVF (25%), Vi (38%), R IEBE : Vas (13%), Vss (38%), ST-T &
#: 1-aVL (25%), II-aVF (13%), Vi (50%).

B# (n=3)CTld, B% Qi II-Il-aVr (33%), RIEHE: V. (33%), SVi+RVs I : (67%),
R B IRE: V23 (33%), Vss(33%), ST-T R : 1-aVL (33%), 1-aVF (33%), Vs (67%), Vs (67%).

CEHEMn=3)Tid, B¥QI: I-aVL (33%), Vss(33%), RIEHEE : II-II-aVF (33%), Vi (67%),
Vss(33%), SVi+RVeEN: (67%), RIKHE : Vss(33%), ST-TEE : [I-aVF (33%), Vi (33%),
Vss (67%).

B C& (n=6) T3, 8% Qi : I-aVL (17%), II-I-aVF (17%), Vss (17%), R IEHEE : -1
aVF (17%), Vi (50%), Vss (17%), SVi+RVs Hh: (67%), R EEE : Vas (17%), Vse (33%),
ST-T £% : I-aVL (17%), II-aVF (33%), V24 (50%), Vss (67%).

D # (n=3) TIWX, £% Q % : I-aVL (33%), II-1II-aVF (33%), Vss(67%), R 145 : II-1l-aVr
(33%), Vi(67%), Vss(33%), SVi+RVs N : (33%), ST-T &% : I-aVr (100%) T&H - 7=.

/NREIHNCM DRERFRIC & .0 EREE I, PRIEKS : WICT-MI-aVE, Vs DEE Q
B, Vi O REHEE, Ve D R EBEEHABEDLELNNY —UAALN, FBL L HIZI-aVL-
Vou @ ST-T BEAHIH, BB KE : Vi OR FEIEE, SVI+RVs HI, Ve D ST-T £H, 1REE
ERB: Vss DEFE QIKE, ViDRIEESE, H-aVF D ST-TEE, SHIEEL L B I aVF
D RIEHEE, Vos D ST-TEEEZROLDPHEHHTH o7z,
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