Serial Electrocardiographic and Angiographic
Changes of Patients with Hypertrophic
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BEAEUEHE (hypertrophic cardiomyopathy, HCM) ORMEKRIEE LM 5 21CT 2 HrYEN
W DEBELLBEERECRENLERFIRORE 2B x0T, WHi, LENGEREZHDLEL
HCM 15 i<, BENLERFRR - ESEHE - AESRRT HERE L. BrEfLERELE, B
et T HoESREfic kD SEafsn. 1) BT WOHBE-IEEEET 50 (A1
), 2) Bl T EOMEE-HEEET S 461 (A28, 3) et T HORENELEROZ
64 (B B ThH5. A— 1 BizEERIC, ZAREL SV.+RV) BEUEZHBE - LREEOEYN
RRARED, EETEXRPERMEALZRWEE (end diastolic volume-normalized peak filling
rate, peak dV/dt/EDV) O #RD 7. £ iEIE R (end diastolic volume, EDV) % & UHLEL
HSE (ejection fraction, EF) i2id, B2 s ok, EELREBER, Hfs L D A— FEIAL
L. A— 28Tk, SV.+RV,, EZHELRIE, peak dV/dt/EDV ¥ X UVEERRBELEE
F A (left ventricular volume at the time of peak filling-normalized peak filling rate, peak
dV/dt/V) OEI L REMERY 257z, &7 EF bERICHEI L, 4 Bk 2 B B R L O BREARS 8
~LZ LY. B BT SV RV, LERE - EERECEENELERD B2 fo . BEKELLESE
B A RERLERNEORN G, EEEE EERES & VESHEOEPWHEEHET 5 LT

BEHTH-7.

Key words hypertrophic cardiomyopathy,
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B® -k & 0 £5 & (hypertrophic cardiomyopathy,
HCM) if, 19574 Brock iz & W #RES Tk, &
L ERLHTERSNTEL, Goodwin 57 D]
&L, REREE 2 RBEETHZ LHRE EERS
nT 7. HCM 0oEHEEH 5 »id, EZEXNELL
EMFR EDEEIC VW TREDLPOBRENAL S
N2 Yamaguchi® Sakamoto 5*i% HCM OEZE
DARMEEOSH: LTES 10mm M EOEKXRENR
T ROBESBWELTWS. LrL, HCM X1} 3
BEHLERFR L EE T HOoRPHEL &

FHEE WEBEFR &2 NUERE LBRERZ
, RADEBSDOBELTEDLDHTH B ™™™
7 TARZETIR, RROBEOREERE L, &
EREE - MEEHEROMTIT LD, BERLERA
B L S EE - £RIGHRIREE - ZETED
HR L DR EITo 2.

MHRE & UFHE

I.x  #®
197748 4 B> 519874 1 B ORI cELA T =7

Abbreviations : B.P., blood pressure; Cl,, cardiac index ; EDV, end diastolic volume;

EF, ejection fraction;

HCM, hypertrophic cardiomyopathy ;

HOCM, hypertrophic

obstructive cardiomyopathy; IVS-M, thickness of interventricular septal wall at the

middle portion ; LVant. 1/2,

thickness of left ventricular anterior wall at the middle
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portion; LVant. 1/10 thickness of left ventricular anterior wall at the apical portion;

LVEDP, left ventricular end-diastolic pressure ; Max. NT, depth of maximum negative T

wave ; peak dV/dt/EDV, end diastolic volume-normalized peak filling rate ; peak dV/dt/



70 i

NRERHITL7: HCM 762 4% & L, DR E
E, dRBIIRRAE, SMEEEMHS b ORERA L.
HCM o 2#iid, WHO/ISFC 2¥iZ84"NYHA®
BB IIHED, ELATF—FUREBERCTTo7. B
I TART, EEEEF I OEDHEEE 13mm B
LOFNHEEEEEESE T 54k Lz, HCM 76
B, FABRARTICER 2 OERFTROELS X
UEhE, kRS, MBI REOEKERD HE 5
DIEPITH LT, 2 2701 3 MORENLELD 7 —
TFTAUREEHET L. ThoDERNON, LEREE
BEER2ELZWISH E1264, L3H) o %,
HCM O EHBRERBRBOME 21To7. £, B

%, BRFRBL Lz —FFRER 1 KEFL:.
FHEE51.3+10. 28 (mean+SD), FyEZEHAM
68.7+28.6>H (B&K1165 A, B2 8) TH-
7o EHPREEAIE, SREREAMER E0H 7 —F A%

ERHBROFYEE L. BEARCBLT, LERF
R, EEWE, EEEES L UEZLEED KRS
2iTo7z.

. BRI

FRODFELERZ L0 T — T VRERMKICT,
3~4 BB CEHEZ L. ZhoDLENRRED
FHCT, BT BOWS, SVHRV:EE2KD 7z
RENRE T BELOEE L LT, MiNEEeE T
BEOBREHMP B2 HAELE (ANegT) 25
BL, Bz 2BEARTHRLTEE T ERxAE
{b®E (Index of serial change) Z &M L7 (£2)™.
s, BETHROBRAELEDDL2FH BT, B
ERAREREYE T BE - BERTRHEKEE T &
BOERRD, BEEKTRLUTENE T BEAEL
BEERp7z. 1580 HCM EfliZ, Z0EEe#->T
UTO3BSEMETH- . 1) BERCER

Table 2. Index of serial changes in the negative T wave

NAME ANeg. T(mV) Lead  Index of serial change (mV/month)

A-1 group
M.N. —-1.8 Vy
Y.N. —0.4 Vs
HM. —1.8 Vy
M.T. -2.1 V3
KI. —-0.7 Vy
A-2 group-----------------———-
YY +1.1 Vs
T.Y. +1.5 Vs
N.IL +1.2 V3
TK. +0.9 V4
B group------------mmmm e
T.D. —-0.4 Vy
TA. +0.2 Vs
H.T. —-0.2 Vy
C.N —0.2 V.
SK +0.4 Vs
M.O +0.2 Vs

—0.0367 —
—0.0182
—0.0184 |—0.0218+0.0097 o _
~0.0247
—0.0108 —

+0.0109
+0.0129

+0.0130 | +0.0124+£0.0010 | ** *
+0.0127 -

—0.0077 —
+0.0065
—0.0051 | +0.0004+0.0062 -
—0.0020
+0.0067
+0.0039 -

ANeg. T=difference between the depths of the two T waves (a-b) (mV)
Index of serial change=(a-b)/follow-up periods (mV/month)

* % p<0.01, * * *p<0.001

V, left ventricular volume at the time of peak filling-normalized peak filling rate; PW,
thickness of posterior wall; R form, round form; S form, spade form; SR form,

intermediate form of S and R form
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T EOHBR, /i3 T HoME2E2725 546
(A-1 #, index=< —0.0lmV/month). 2) BEMIZIE
M T HEOHEE, $-3BETHOBREZ2ET 2 44
(A-2 $#, index=+0.0lmV/month). 3) &t T ¥
DRENELETD 2 64 (B B —0.01<index<
+0.01mV/month) Th 2 (H1). EHOBERAKOL
BT, A— 1 HL A-2HTEREL»TD Y, B
TEWERE 2D 7.

m. EbHhTF—FLERE

EREE/RIE, 27 ¥+ EE Cardoskop-U
(SIEMENS #, Erlangen, #EJf) % Fvy, 35mm ¥ 3
7 4 VAEHE07 L — M THE L 2. Jadkin's #:%
AwT, EEERESETRNI0° MEEgE™ ™
ERIBIC THRIGL 7o EENRERG, AR - £80
BHIDOZF R TITo 0.

V. EEERE - AEEREOBT

FEREE, ARTRNI30° HRKERICE »TEHE

A-1 group

Initial
observation
(1981.Nov. )

Second = IoAEd
observation

T 55 5 Mo
(1982. Sep. ) E|HHE

(1984. Avg. ) ~EJ=F sfE
A-2 group

Initial
observation

(1877. Aug.) .-

Second !
observation ‘;r
1

(1981.0ct.) :

Third i
observation

(1384.Feb.) |
B group

Initial 1 ol
observat ion L8 Pfas &
(1978.Nov. ) 4
Second

observation
(1984. Nov.)

Fig.1. Presentation of typical serial electro-
cardiographic change in each group. A-l
group, increased negativity of the T wave or
appearance of the negative T wave. A-2
group, decreased negativity of the T waveé or
disappearance of the negative T wave. B
group, no remarkable change of the T wave.

L, AECEPEENLER (lem &, W0em &) KX -
THIELR. ELREEERICLILETRE - £%
BEEOFH b BRRCIT> 0. LEMESSGEITRO
EREAE, L OBRA L. ZoFRCCHE 2 IR
T, RBIRAE D 5 LRFICT L2BIZT, LR
BED I/NORICEREVT, EEMBELORAT
DBEE % AR5 (thickness of left ventricular
anterior wall at the apical portion, LVant. 1/10),

U< 1/2 TOBESEZFBE (thickness of left
ventricular anterior wall at the middle portion,
LVant. 1/2) & L7z, (K24). i, MEEEGRL
DLEPROFMER N H (A) & HELRIFER 2
FoHA B MORETORES LERERRERE
(thickness of interventricular septal wall at the
middle portion, IVS-M), A&&EOMIBAR TE L
EELREBOMBAED 1/30HTCORELERH
B2 (thickness of posterior wall, PW) & L CEHIL
7o (B4 2 ££)®=@ & j-  Kennedy O M — &
BEYIWZLIOE 2 F =T+ 5 4% —ModelS — 5
(Medical Systems Research Company, $5) ®# B

LVant.1/2

LVant1/10

Fig.2. Schematic representation of the meas-
urement methods of LVant. 1/10, LVant. 1/2,
PW and IVS-M by left ventriculography
(right) and biventriculography (left). LVant.
1/10, thickness of the left ventricular anterior
wall (apex); LVant. 1/2, thickness of the left
ventricular anterior wall (middle portion);
PW, thickness of the left ventricular posterior
wall ; IVS-M, thickness of the interventricular
septum at the middle portion; RV, right
ventricle ; LV, left ventricle; PML, posterior
mitral leaflet; A, crossed point of out flow
tract of the right and left ventricle; B,
median point of the line drawn between the
apices of the right and left ventricles. LV-
ant. 1/10 is measured at the point of apical
sided transverse diameter of left ventricular
long axis and LVant. 1/2 is measured at the
point of the median transverse diameter.
IVS-M is a wall thickness at the middle point
between A and B and PW is measured at the
point of one third of PML and left ventricular
apical side.
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T, EEEFSATHMII0C 1 TIHERED s ILER
HMET7Vv—BOEEFBEEEH L. Thitk?
BontAZELBRYVRH -FEHME (LV time-
volume curve) DFEITIZ & b AEIGRRBPARMIEE
EFHEHE (end diastolic volume-normalized peak
filling rate, Peak dV/dt/EDV) RUEEARMIEE
EFHEE (left ventricular volume at the time of
peak filling-normalized peak filling rate, Peak
dV/dt/ V) xRtz (K3). £/, A-18D 14k
BED2FATEHAEERTROE, LEFREDIERR
ZEEE LS.

V. MEHROREE

Bon iR TN TEHELHERETR L.
HEBAEE L CEERTROLEBRER, XHE0H
ZEEXRD t RETTY, gLBRELLEMMRELD
BA{%id, Pearson OEBAMREL - EIRT % AV THRE
L, fERE p)<0.052BBEHD L LTHEL:.

54 #

1. ERoABGAOHET
1. B4 THEOHEZRZEHEIERTH A-1
7 (24

Left ventricular
time-volume curve

(ml)

B8 End-
k= diastole
g
Digitized s
cineangiogram 22
glo8 $ 100
58
3%
T3
£ s
> |End-systole
by
3 R
0 05 sec
Successive outlines of the Rate of cgcairt:ge 01;
left ventricular cavity from mi/sec y V(cd\;?:)
end-systole to end-diastole 500 t

0 05 Vsec

Fig.3. Digitized left ventriculogram, left vent-
ricular time-volume curve and rate of change
of the cavity volume. Successive outlines of
the left ventricular cavity from end-systole to
end-diastole are shown (left). Left ventricular
volume in each frame from end-systole to end
diastole of left ventriculogram (RAO 30°) was
measured by area length method. Rate of
change of cavity volume was calculated by
differential calculus of left ventricular time-
volume curve.

57, B RBUCTOBERRERZERIA, O
I— s LA T T AVREBEOESR HCM L2,
197745 & 19855 & T D 8 FEM OEFRZ@ I T
T FHOEE LT, 1985F121k —14mm (—1.4mV)
DEXEM T H#2EL7. SV, +RVid 26mm (2.5
mV) % 48mm (4.8mV) N~ EH L, AELERY
FHE1L, M (round form, R form) 25 Wb 3 R
~2— N # (spade form, S form) N~ Z{L 2. EEL
REEL 9.6mm 5 12.2mm &, BIEEEX 13.3
mm 2% 16.2mm (JIRENEIEEOE A 2RY, B
LEFRES 16.0mm » 5 17. dmm AN LML 7. #
BEZ, FHAELERD L.

2. Bt T KOBEILRIREE2RTH (A-2
) (H5)

338, Bk, 19754, RRFOMEMMREC TLER
RErEHIAERE L. LERE —15mm (-
1.5mV) oE K% T & SV,+RVs 8lmm 8.1
mV) OEAEEM 2D, L T—T LREWCTH
MK 8L AR (hypertrophic obstructive cardi-
omyopathy, HOCM) & ZWi& iz, LIRS EHRE
i, BEGCEARYE T BoME - BHEE2RD1
IREFE LT —TAVREERRTLL. EELRE
REOWAE L UVEE - KBRERKZOMELHD
7. 198SEBEHE - BEMRRELRD, /08
E bt T goBiEt, SV.+RV, 26mm (2.6mV)
BB ERO R, BELIT-TVRELT-
7. ERIEARKIARE (end diastolic volume, EDV)
DOREK & EEERHE (ejection fraction, EF) D %
i, LREEIF 17.Tmm » 5 9.7mm &, H&EE
1 12.4mm # 5 8.5mm 2, %EEL 15.5mm 25
14.2mm AP L7z, LERRBED 16.5mm 2 13.6
mm NEFAPL, EERLEOROFERLERD,
D0 BRI DERREN BT,

3. T #ELrRodu0fl (B #) (M6)

614, B, FiE TR CREL -7, LE
Mt —7mm (—0.7mV) O¥%E T H22L, 317 A
OEFRZRRI TH LERFIROEFR2E(LZE, - 72
25, BT AEROMBE THELY F—FLRES
FEATL 7. BERCEERL, EEE¥EGE L UEE
CEEEPRDE»o0.

11, SMERAKE - BERTHICS 2 0RBES S

UGSV +RV, Bk e RARMY T ifE & 0BE
(7 (5%3)

DRTE e RKERE T BE L3, BHERERF R

TROMBHCE W IEERECHMEMEGKERD

- (BEf4E% (initial observation, I), Y=0.258—0.097X%,
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r=-—0.629, p<0.01; ¥ THF (final observation, F),
Y=0.185—0.096X, r=—0.549, p< 0. 0 5). Hic
SVi+ RV DEME L BREME THEE L bBEVWFOS
BB 25 (LA (), Y=0.128—0.20X, r= —
0.736, p<0.001; #& TH (F), Y=0.086—0.21X, r=
—0.795, p<0.001). Z7, BARYE T KBS & o
LOBEE : ORE X, Table NI DR Ly, e
PR R REME T @ L BRI EEE2RL,
BERTIFICIEEREE & WAHEEGE 2R 2.

DEFRELERYE T BE L, BEMnes - KT

OBV TEEAHE 2R R 127, Zhse
DERLD, Bt T H%224 2 HCM i,
SVIHRV. OBBUZEE2FOLATEESE LB v
Zzont.

. EEUSREBTEOREE(L (28)

ERBEBEETMMLI 30) TOEFIERALREL,
A~ — F &8 (spade form, S-form), M # (round
form, R-form), & [ A& (inter mediate form,
SR-form) @ 3 Bz E s L7,

A—-1HTI3, BEEEF4 46T SR-form % 14|

Serial electrocardiographic findings

qr
b

1977 April

Serial left ventriculograms at end-diastole

BE . KF R
Diate: (mudlg) (L/min/M*) (%) (md)
197 Apr. 1h1/86 3.6 84,4 129
1985 Jul, 122/82 3.2 84. 4 137

1985 July

IWWant, 172 LVant, 1710 W VS M
(am) (mm) (mw) (mm)
13,3 9.6 9.3 16,0
6.2 12,7 a0t 1.4

Fig. 4. A case showing increased negativity of the T wave or appearance of the
negative T wave (A-1 group). With increase of the negative T wave and
increase of voltage of SV,+RV, hypertrophy of the left ventricular anterior

and apical walls also increased.

The configuration of the left ventricle

changed to a so-called “spade” form a “round” form.
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T Rform 22U, 3#ILEEMNZ S-form ~BITL
oo ThiznL T, A— 28Tk, Sform 721k
SR-form % & R-form ~:Z&E{tL/. B #HD5H
(83%) T3 SR-form 2 2L, BEN R EEREOE L
PP
IV, 3B#CBSI>BEBERE () -RTH ) ok
Kbett T % - ZREAZE SV +RV. O EE
(&9)
A-1BTH, BREMAREAEYE T EE-0.51+
0.50mV, BB THR—1.34+0.50mV (p<0.01) TH

D, SV+RViZ, BitARE4.82+1.77mV, KT H56.58
+1.73mV (p<0.01)& BEMLEYE T S -
SVHRV. OEE2TD. A— 1S HDON 4 F
80%) T, BEKTH —10mm (—-1.0mV) BLEDEKX
et THOHBREZED. hicL T, A-28T
i, BEBARREPTERERE T B2RD L 1RE
B - HE2EL: (FIRMAREAEE THS
—1.25%0.29mV, & THE—-0.40£0.41mV, p<
0.05). SV,+RV; DEMELRERCHEL 2 (BE
BERARF5.90+2.36mV, # THF4.32+2.75mV, p<

Serial electrocardiographic findings
1875.8ep. 1982.0c¢t 1975.8

il

<t
— s NA -
o ov g

lsaec.

Serial left ventriculograms at end-diastole
1975 Sep. 1982 Oct .,

1985 May

BP  CL K KV Lvanl.1/2 [¥ant.]/10 PH (VS K

Date (mallg) (L/min/¥*) (%)  (nd) (am) (um) (an) (am)
1975 Sep. | 94/54 A6 1.8 1T 124 VLT tha 16
1982 Oct. | 107/67 %2 §L7 183 1%.8 7 14h 183
1985 Kay | 100/67 227 211 290 85 a7 142 13

Fig.5. A case showing decreased negativity of the T wave or disappearance of
the negative T wave (A-2 group). The giant negative T wave changed to a
flat or positive T wave and the voltage of SV,+RV; decreased. The
hypertrophy of the left ventricular anterior and apical walls decreased and the
configuration of the left ventricle changed to a “round” form from a “spade”
form. This case significantly decreased ejection fraction and finally, presented
the clinical profile of the dilated cardiomyopathy.
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0.05. BETI, BRENZLENFEOLT(L T2
noz.

V. BEOKERZ (K10)

A—1BTiE, LABEEFY 9.1+2.8mm »ns
14.2£5.1mm (p<0.05) LH¥mL , ERETEE Y P
$#13.0£4.2mm #» 5 17.3+5.5mm (p<0.05) ~ & 4
mide. BEE . LENRECZEELEErES S
o, CRIEHLT A- 28T, ORIE R
16.9£3.0mm %% 10.6+3.6mm (p<0.05) ~NE A
L, BTEEE S $72 16.4+4.9mm » 5 12.3+5.6mm
(p<0.01) ~:FEMERE L. BEEE . LEDFEE
b B TREMICEML 2RO 2. B BT, BEY

BEEROELERD v o7z, LEREE E2E T
B, A= 284810 36 (15%) 1%, BEmmEg
HUEFREEEREDLOINLT, A- 1B 34
TREIERAR - RTRL b, LETEEERERrT
Hoie.

VI. EECBEEORET(L (F11)

A- 1 BOEELRBEEO M T 13, Peak dV/
dt/EDV 13 BIZEB 1A 5F 5.054 1. 79sec™ 4 & #& T BS
3.10%1.13sec™ (p<0.05) L HEIZWMI L. %1
Peak dV/dt/V & REMZBMER 2R L, B
MEOETEROL . EXLBERYEH (end
diastolic volume, EDV)- % % B 1 % (ejection

Serial electrocardiographic findings
1982.8ep. 1983.Dec. 1985, Apr.

1982.5ep. 1983.Dec. 1985.Apr.

i

aVi,

a\’rk

Serial left ventriculograms at end-diastole

1982 S

1885 April

BE Gl EE BV LVant.1/2 LVant.1/10 PW IVS K
bate (milg) (W/min/M*) (%) (@)  (ap) w)  (w)  (mm)
1982 Sep. # 127/68 45 69.9 139 16.9 14.9 9.2 8.8
1985 ppr. | 14073 41 8L2 13 179 15,2 84 9.0

Fig.6. A case showing no remarkable change of the T wave (B group). The
findings of ECG, left ventriculograms and wall thickness changed little during

the serial observations.
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2
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£z
a o
[=] .
0 5 10 15 20 (m)
LVant.1/10 (apical) e
o (M)
2 0
=
—
S Y=0. 128~0. 20X
Z-L0 /’o .
) ¥=0. 086-0. 21 e
=
5 -2.0 .
=
§ o
[=1 .
0 2.0 4.0 6.0 8.0 10.0
SV, +RVs (mv)
[ Initial observation
®——— Final observation
Fig. 7. Correlations of the maximum depth of

the negative T wave to the thickness of
apical wall and SV,+RV; at the initial and
final observations. There were correlations
between the maximum negativity of the T
wave and thickness of the apical wall at both
initial and final observations (initial observa-
tion: Y=0.258-0.097X, r=-0.629, p<0.01,
final observation: Y=0.185—-0.096X, r=-—
0.549, p<0.05). Moreover, the maximum
negativity of the T wave correlated closely
with the voltage of SV,+RV; at both obser-
vations (initial observation: Y =0.128—0.20X,
r=-—0.736, p<0.001, final observation: Y=
0.086—0.21X, r=—0.795, p<0.001).

fraction, EF) 0&{bid e » o7, A— 28T},
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HTHF1.87+0.89sec™! (p<0.05) 1=, Peak dV/dt/
V 1268tk 8.42+3.08sec™ ' SR T K 3.52+3.05
sec™ (p<0.05) WHEELZB E2ED. A- 28T
TOFT, EDV oK E EF OV 28z, BT
b A—-2HD 26Tix, EDV OF# & EF DER %
BL, BEKTRTREVWOWY 2 IRALEIERRE %
Bl BETE, tho0EECRENLET(LEER
DLhoTz.

VII. ZZIERFKHE (left ventricular end-dias-

tolic pressure, LVEDP) 0 E %t ((112)

A— 1 BTIIEEMIARED LVEDP i3 15.9+5.0
mmHg, & TH 15.0+4.2mmHg, B B T3 BIAR
14.5+4.4mmHg, # 7T/ 13.3+5.0mmHg THi#E
BTEBEZ2R ook, b, A- 28D
LVEDP i25i#405#14.2+3. ImmHg 2» 5 THF16.6+
3.4mmHg L BENCEEREMERDL.
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Table 3. Correlations of the maximum depth of the negative T wave to SV1+RVs

and the wall thicknesses
Initial SVi+RVs;  LVant. 1/10 LVant. 1/2 PW IVS-M
observation (Apical) (Anterior)
Depth of maximum |R=—0.736 R=—0629 R=—0471 R=—0.498 R=—0442
negative T wave p<0.001 p<0.01 N.S. p<0.05 N.S.
Final SV+RVj LVant. /10 LVant. 1/2 PW IVS-M
observation (Apical) {Anterior)
Depth of maximum | R=~—0.795 R=—0.549 R=—-0.516 R=-0.177 R=—0.192
negative T wave p<0.001 p<0.05 p<0.05 N.S. N.S.

Abbrevations: LVant. 1/10, thickness of left ventricular anterior wall at the apical
portion; LVant. 1/2, thickness of left ventricular anterior wall at the middle
portion; PW, thickness of posterior wall; IVS-M, thickness of inter-ventricular
septal wall at the middle portion; N.S., not significant.
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Fig. 8. Serial changes of the end-diastolic configurations of the left ventriculo-

grams in each group.

In the right oblique view at end-diastole, the

configurations of the left ventriculogram were classified as spade-like (S form),
round (circular, R form) and intermediate (SR form). A-1 group presented SR
form (4 cases) or R form (one case) at initial observation. Three cases of A-1
group changed to S form serially. Conversely, A-2 group had a tendency to
change from S or SR form to R form. Five cases of B group presented SR
form and the configurations did not change serially.
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Fig.9. Comparison of the maximum negative T wave and SV,+RV; between
the initial (I) and final (F) observations in the 3 groups. In A-1 group, the

depth of the maximum negative T wave was —0.51£0.5mV at the initial
observation, and —1.34+0.5mV (p<0.01) at the final observatin. The voltage
of SV,+RV; was 4.82+1.77mV at the initial observation, and 6.58%1.73mV
(p<0.001) at the final observation. Both the depth of the maximum negative T
wave and the voltage of SV,+RV; significantly increased serially. In contrast,
all cases of A-2 group showed the giant negative T wave at the initial
observation. The depth of the maximum negative T wave of A-2 group was
—1.2540.29mV inirially and —0.40+0.41mV finally (p<0.05). The voltage of
SV,+RV; was 590+2.36mV initially and 4.324+2.75mV finally (p<0.05). In B
group, there were no significant changes of the ECG findings serially. @, plot
of each data; O, two cases which presented the clinical profile of the dilated
cardiomyopathy in the final observation. Closed square with vertical bars
represent mean+S.D. *p<0.05, **p<0.01, ***p<0.001, NS; not significant. by
Student’s t test for paired observation.
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Fig.10. Serial changes of the wall thickness. In
A-1 group, the thickness of the apical wall
increased to 14.2+5.1mm from 9.2+2.8mm
(p<0.05). The thickness of the anterior wall
increased serially, but the thickness of the
posterior wall and that of the interventricular
septum did not change serially. Conversely, in
the patients of A-2 group, the thickness of the
apical wall decreased to 10.6+3.6mm from
16.9+3.0mm (p<0.05), and that of anterior
wall decreased serially. Thickness of the
posterior wall and the interventricular septum
had a tendency to decreas serially in all
cases. In the patients of B group, there were
no significant changes of all wall thickness.
I, initial observation ; F, final observation; @,
plot of each data; O, two cases which pre-
sented the clinical profile of the dilated
cardiomyopathy in the final observation.
Closed square with vertical bars represent
mean®SD. *p<0.05 **p<0.01, NS, not
significant. by Student’s t test for paired
observation.
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Fig.11. Serial- changes of the left ventricular
functions In A-1 group, Peak dV/dt/EDV
decreased to 3.10+1.13sec™' at the final
observation from 5.05+1.79sec™! at the initial
observation (p<0.05). "EDV and EF did not
change serially. In A-2 group, Peak dV/dt/
EDV decreased to 1.87+0.89sec™* at the final
observation from 5.53+1.29sec™* at the initial
observation significantly (p<0.05). Peak dV/
dt/V and EF also decreased serially. EDV
had a tendency to increase serially in all
cases in A-2 group. Two cases of A-2 group
presented marked increase of EDV and
marked decrease of EF, and showed the
clinical picture of the dilated cardiomyopathy
at the final observation. Peak dV/dt/V, peak
rate of ventricular filling (left ventricular
volume at the time of peak filling-normalized
peak filling rate); Peak dV/dt/EDV, peak
rate of ventricular filling (end diastolic
volume-normalized peak filling rate). 1,
initial observation; F, final observation: @,
plot of each data; O, two cases which pre-
sented the clinical profile of the dilated
cardiomyopathy in the final observation.
Closed square with vertical bars represent
mean=+S.D. *p<0.05, NS, not significant. by
Student’s t test for paired observation.
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Fig.12. Serial changes of the left ventricular
end-diastolic pressure. In A-1 group and B
group, left ventricular end-diastolic pressure
(LVEDP) did not change significantly between
the initial and final observations. On the
other hand, LVEDP in A-2 group increased
significantly to 16.6+3.4mmHg from 14.2+
3.lmmHg, serially (p<0.05). I, initial observa-
tion; F, final observation; @, plot of each
data; (O, two cases which presented the
clinical profile of the dilated cardiomyopathy
in the final observation. Closed square with
vertical bars represent mean+S.D. *p<0.05,
NS, not significant. by Student’s t test for
paired observation.
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Abstract

The characteristics of ECG findings as they related to myocardial changes during the long-term
course of hypertrophic cardiomyopathy (HCM) were studied. The serial ECG changes were com-
pared with the changes in the left ventriculogram and bi-ventriculogram in 15 patients with HCM,
without intraventricular conduction disturbance. The ECG findings, with special reference to the
negative T wave, were categorized into three groups; 1) 5 patients with increase or appearance of the
negative T wave (A-1 group). 2) 4 patients with decrease or disappearance of the negative T wave
(A-2 group). 3) 6 patients without significant changes in the T wave (B group). The A-1 group
showed a marked increase in SV1+RVs and in the thickness of the anterior and apical wall, and a
decrease of the peak dV/dt/EDV (end diastolic volume-normalized peak filling rate), serially. The
end diastolic volume (EDV) and ejection fraction (EF) did not change significantly. The configura-
tion of the left ventriculogram changed from a round form to a spade-like form. The A-2 group
showed a marked decrease in SV1+RVs and in the thickness of the anterior and apical wall, and in the
peak dV/d/EDV and peak dV/dt/V (left ventricular volume at the time of peak filling-normalized
peak filling rate). The EF decreased serially, 2 cases of A-2 group presented the clinical picture of
dilated cardiomyopathy in the end stage. In the B group, SVi+RVs, the wall thickness and left ven-
tricular function did not change serially. In conclusion, serial observations of ECG are useful for
assessing alterations in wall thickness, LV-form and LV-function.




