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Summary

Fifty-two cases of idiopathic hypertrophic cardiomyopathy (HCM) were classified into 4 types
using real time cross-sectional echocardiography according to the distribution of hypertrophy of the
left ventricle, and the M-mode echocardiographic findings and clinical features of each type were
analysed.

Criteria of classification : Type I; hypertrophy limited in the interventricular septum (IVS), Type
IT; hypertrophy of IVS and apex, Type III; hypertrophy of IVS, apex and posterior wall at the papil-
lary muscle level, and Type IV; diffuse hypertrophy with thickened posterior wall (LVPW) of more
than 14 mm.

1) Incidence of each type: 12 cases (23%) were classified as Type I, 6 (12%) as Type II, 14
(27%) as Type III and 20 (38%) as Type IV, respectively.

2) M-mode echocardiographic findings of each type: SAM was observed in 2 cases (17%) of
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Type I, in none of Type II, in 11 (79%) of Type III and in 11 (55%) of Type IV, respectively.
Mean thickness of IVS in Type IV was 23.14+2.9 mm and was significatnly thicker than those of
Type I, I and III (IV-1; p<0.005, IV-II; p<0.01 and IV-IIT; p<0.05).

Mean IVST/PWT ratio in Type IV was 1.55+0.20 and was significantly smaller than those of
Type I, IT and III (IV-I, and IIT; p<0.005 and IV-II; p<0.05).

Mean values of left ventricular dimension of Type III both in systole and diastole were smaller
than those of Type IV (p<0.001).

3) Cardiothoracic ratio (CTR): Mean value of CTR in Type I was smallest (50+59%) among
all the four types and was significantly smaller than those of Type II and III (p<0.05).

4) Voltage of SV;+RV; .6 in ECG: The majority of cases in Type I showed normal voltage,
while mean values of voltage in the other types having hypertrophy in the apex were significantly
higher than that in Type I (I-IT and IV p<0.005 and I-III p<0.02).

5) Functional capacity by the old classification of NYHA: There were 4 deceased cases plus 7
cases of class III in Type II, III and IV but none in Type I. Careful attention should be paid to
cases of Type II, IIT and IV when decreased cardiac function and increased CTR were found with or

without obstruction.
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Fig. 1. Classification of HCM according to the part of hypertrophy of the left ventricle by
real time cross-sectional echocardiography.
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Fig. 2. Number of cases in each group of HCM.
Shaded parts show number of cases with SAM.
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Table 1. M-mode echocardiographic findings
in each group of HCM

Typel Typel Typelll TypelV
n=12 N=6 ‘n=14 n=20

IVSTem) [18.8 4.2 [187 224 (209 +30 (231 229
PWT@m [101 £1.1 [11.5214 [11.4 21.2 [149 +15
WVSLgwr | 190+044| 165:0.26| 1842028| 1552020
LVDd(mm) |423 *66 [452 £6.2 (374 +62 |449 £53

LVDsimm) [253 t 42 |270 £50 [21.2 £38 |271 %50

IVST =interventricular septal thickness; PWT=
left ventricular posterior wall thickness; IVST/PWT
=ratio of interventricular septum to left ventricular
posterior wall thickness; LVDd=Ileft ventricular di-
mension at end-diastole; LVDs=left ventricular di-
mension at end-systole.

2. pxa-—-mE (Table 1)

1) fEiEFIFERRISES) (SAM) o HBFEE
& EDFREE.

SAM 3fgigF = = — MULKEPHICETF IR Y
L, IfEk#lic D RICR2 b D CEERET 2
—LRFEfTR BHEE LW bDE L. SAM
DREDFRTOIDICE Fig. 3 TRTL <,
SAM nERLLEPREDOERHREAEL, £
DEFRBICET I LD W T iR EMER &
C-D HrEICBRLESER TH O D L.

SAM HiBisEREE X Fig. 4 R+ 2e ¢ [RBIT
124500 24 (17%) Kaoh iz, HEPE
»o 0BTz ZFA 7Tmm, 13mm LEEHRT
Wio., BEOHTIROEY 7 —F VRE R HEITL
eh, EENEREI RO oot 118
TiE SAM ¥ ofc Zbohiholc. IIIET
13 SAM i 14 ffith 11 451 (79%) iz % &4, SAM
DERALLERF L OEEEHT 6 mm LINTH Y,
ZD5 b4 HIRLERBICEL TV, IV Bl
1320 ek 114 (55%) i SAM iz bh, =
N5 L4 FRLLERRICEL Thie. DEFES
& SAM DIESE CTORMAS 8mm & 12mm
DEEFILLE Y 7 — 7 MRE TAEENERZE IR
o holz.
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Fig. 3. Illustrations of the grading of SAM showed by I/II interval in figure a) and distance
III in figure b).

Tob=EPIRE | EkEEERL (Fig. 5)

R OEPREE T 228 18.8+4.2 mm,
IT #U2s 18.7+£2.4 mm, III #I7S 20.9+3.0 mm,
IV #I2% 231429 mm & IV #p35k ¢ I-11-
I BEH_FECKRTH - 7.

JEiERW SRR T & 10.1£1.1 mm,
IT 73 11.54+1.4 mm, III %% 11.4+1.2 mm,
IV #IZ: 14.9+1.5 mm & I #®pRfE~c II-111-
IV L e REBIC/INTH -T2,

PEIEARW DR IRE | EBEHREETEL 3 T B3
1.904+0.44, II 7153 1.65+0.26, IIT #IA% 1.84+
0.28, IV #IAs 1.55+0.20 & IV 528 I.11-111
L REEITNTH -T2

3) Z=pk (Fig. 6)

AR EERE (LVDd) & T 38 423+
6.6 mm, II 7% 45.2+6.2 mm, III IS 37.4

+6.2mm, IV 3 449453 mm & III #ZIp
Fohe LIV e RERICONTH o, I
kiizesmz (LVDs) & I %78 25.3+4.2 mm,
IT #i5s 27.045.0 mm, III 773 21.24+3.8 mm,
IV AR 27.145.0 mm & IIT %A% I.11.1V %0
LHAFERNTH- .

3. omit (Fig. 7)

Oasse i T8 AS 504£5%, II KA 56+5%,
IIT BIA% 56+£7%, IV %z 55479, < I s
ol ThY, i II-I11 B L N EIS/NT
Holc.

4. LERICHFS SV,+RV;, B (Fig. 8)

SVi+RVse B I Bz 1.4~54mV (F
¥ 29+12mV) Thorend, I B3 4.0~
9.7mV (3F#y 6.0+2.1 mV) TLHIEBEMNMTH -
7z. IIIEICix 1.5~7.4mV (F# 4.5+1.7mV),
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Fig. 4. Grades of SAM in each type of HCM.

The lower figure shows the distance III and the
upper figure shows the I/II intervals in cases whose
distance III is zero.

IV #icix 0.7~9.0mV (F# 54+23mV) ©
III-IV BoFHEE BHE M TH 55, Hx DIE
FICREFRGHO LD L H - 7.

5. gErRig (Table 2)

Rz 2ZhOEHERMT 18T 39+£12 5,
118 45+17 &, IIIEIG 42+19 &%, IV &
T 38x16 @ ThHhY, FEETHEEZARDOL
ot

AR NYHA [R.DH#RES R TTEI© 14,
III.IV #czhzh 34, II° OEFRH -
MM II° AT, IVC DfEFIE £o7< 75
Nighotz. i II° © 7 OLGER T
1 64+6% Th 0 ORED I dLFIFIRHA & LE
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Fig. 5. Interventricular septal thickness (left),
left ventricular posterior wall thickness (mid-
dle) and the ratio of IVST to PWT (right) in each
group of HCM.

Horizontal lines represent mean values+standard
deviation.
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Fig. 6. Left ventricular dimension at end-dias-
tole (left) and end-systole (right) in each group
of HCM.

Horizontal lines represent mean values+standard
deviation.
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Fig.7. CTR in each group of HCM.
Horizontal lines represent mean values+standard
deviation.
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Fig.8. SV,+RV; ., voltage in ECG in each
group of HCM.

Horizontal lines represent mean values+standard
deviation.

Table 2. Clinical features in each group of
HCM

Type I |Type I |Type I IType v
Number of patients 12 6 14 20
Mean age,yr(range) |39212(17~56)|45417(21~64)[42+13(12~ 69)[38+ 16(16~ 65)

NYHA functional class
(No. ofcases) | .y 12 5

" 0 1 3 3
Death(Na of cases) 0 1 2

HB1615

ERERGIREKY, RS L b BT
INTHY, BRBEOEER IVETHrz->TK
Tholeh, IV BTLFREEIC X 3 kML
RBELAEELELX N 5.

DERD SVi+RVs o Efrix I 8 i3 ER&H
s bnhg <, 1.1V BT EBAOH
BEPoTc. ThbLLREICERIR L EFIC
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st B ok otz ILIIIV TR
25 H55 7 41 (18%) 1z, FETHiEEH 4 41 (10%) i<
Zohiz., AN 1 FlEREOIEKER % R
L, NYHA [H#gEMET I1° 2 5 HI° offjic
EITLoobABHICECLIZbDTHS. L
Nz kxy ILIT-IVRCOBEMET L, O
oK & B BB REEOFEII D
bOLTEEFENERENMVNETHE LEX L.

3 #

REFSMEIEAELLMEE (idiopathic hypertrophic
cardiomyopathy: HCM) 52 {5 & BREE D F EIC X
5, DB T 2 —RICk ZEEBEERTMLOS
McESE 4B 58, KO M £— KR,
BEER iR & LLBehR At L 7e.

SF: 1 B OBERROSICERVRET S
o. I BLLEPRE L DRBO R BERVH B
b, I BT PR L0 RE D & HLBER v~
NVETRERABRBIE LD, IV B IIT Bl x
ERHEMER L, AEHEREZ 14mm g
tobotLi.

1) zmBsEEE: 1843 124 (23%), II &3 6
# (12%), III &z 1441 (27%), IV ik 20 41
(38%) TEBOTHEMICIERES LD oI

2) Dz a—FrR: SAM 3 I #o 24| (17%)
B boN Hbh, [ BTEESLHD
o I ®cix 1141 (79%) i, IVREITi 11
Bl (55%) iz h . LEBRRER IV R <
23.1£29mm Ty, LII-TIT B & BRI
KTdh o7 (IV-I p<0.005, IV-II p<0.01,
IV-III p<0.05), DLEHRE | ERBEREKE
IV # 1.55+0.20 T» v, I-II-II1 # &~
HEWC/NTH o7 (IV-1, III p<0.005, IV-II
p<0.05). ZEZ|EIFLIRAKH - WERH L b, JE
KowER IVEIEy, Il BIChz->THEE
WZ/hTH -7z (p<0.001).

3) OEERH: I BTk iy 50+£5% THE
/e, IILII Bl v EFCIThHoTz (p<
0.05).

Wi LT = —[E & 3 IBRELUMGE O

4) OLERD SVi+RVse Bhi: T Biz£ < 2
EFEGREARNICD Y, DRBREXBBLATNDS
II.III-IV ez I Bl WRNAECHEMTH
7= (I-1I, IV p<0.005, I-III p<0.02).

5) NYHA [H.O#teas II° opjix 18
TiRE - AT, II-III-1IV BcE 7 filH
ofz. i ef I1I° LT Thote. HTHIE I
B aoht ILIL-IV BIcE 4 fldb o7k
II.III-IV % COBEEAME T LD MER o A B
MERDGEE, BAEOFREC»2bOTER
FENBENPLETHD LEZ DI,

AHFFEXIRT 55 FEEAERERBMENIER R
HOHE—ER FIRHBEER) Kkl & MY
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