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Summary

To clarify the correlation between the configuration of the left ventriculogram and serial ECG
changes, 16 patients with hypertrophic cardiomyopathy (HCM) associated with asymmetrical septal
hypertrophy were examined. In the right oblique view at end-diastole, the configurations were classified
by form as @ round (R, n=7), @ round with inferior concavity (R-i, n=2), @ spade (S, n=4)
and @ spade with inferior concavity (S-i, n=3). These patients were divided into two groups
according to serial T wave changes; nine with marked changes (A group) and seven without (B group).
Furthermore, group A was separated into two subgroups; seven with increasing negativity or ap-
pearance of the negative T wave (A-1 group) and two with decreasing negativity or disappearance
of the negative T wave (A-2 group).

The results were as follows:

1. Five (71%,) of the seven cases with the S and S-i form belonged to the A group. Their apical
wall sshowed marked hypertrophy and their ECGs showed deep negative T waves. The other two cases
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(29%,) belonged to the B group, and did not show marked apical hypertrophy.

2. TFour (449, of the nine cases with the R and R-i form belonged to the A group. They showed
mild apical hypertrophy, and initially did not show deep negative T waves. A deep negative T wave
appeared in three during observation.

3. The initial depth of the maximum negativity of T wave correlated significantly with apical
wall thickness, SV;+RV;, and the total depth of the negative T wave in precordial leads.

4. During the observation, the A-1 group showed a marked increase of SV;+RV;. The A-2 group
showed a decrease of SV,+RV;.

In conclusion, HCM with deep negative T waves has a tendency to present wide changes in the
T wave during serial ECG observation and to show apical hypertrophy on left ventriculography.
Cases of increasing negativity of the T wave showed marked increase in voltage of SV;+RVs.
However, cases of decreasing negativity of the T wave showed decreasing SV;+RV;. These ECG
changes, especially the negative T wave changes are reputed to be related to apical wall thickness.
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FF

JEAELCMEEE (hypertrophic cardiomyopathy :
HCM) ic i) 5 EEd&Fh L LERFTR L OB
BHIZOWTIE, SEIERRIFVRELTEHY,
s 10mm PlEERTEREE T e
EfREMIE, DRBERBLHECHHLE SH
s, Zot T o lkicodn2ho
EFIRRE STV 80?, REMICEIE, R
LeBERID WD, KFR TR, BHlicbizo
THELERZ HCM izonwT, EXIELRER L,
Bt T BoRMESHRXOBEFREAL P ICTS
TEEEMELT, EREERG L RACDbISD
BROEE & Rt L 7.

g EHik

SRILEBIRICERE 2 FET, IBFrETRE
KERL, LDENGEREELZR» 2 HCM 16
BT, zoWlEKRYIEEER B I X v round
form (R), round form with inferior concavity
(R-i), spade form (S), spade form with inferior
concavity (S-i) o 4 &liz4pE L 7= (Fig. 1).

BREALERZEILE LT, K101 5 A, B/
23 5 A (451 » R) 0B R, LBt
T gzhiickit L. B T RoREEks

Fbtigse L, T BEKRERE, Vi~V 0
T BEHEELEH L. $4bb T EHEK
BLE X, MEFHE Vi~V it THLELL
et T BogsoEbE (mm) 2HEAK
(month) TR L Tsk®, %7 Vi~Ve T HFEHE
e, Vi~Ve ot T BoBEOFSE
(mm) # %22 A% (month) T L Tkw 7= (Fig.
2). T foREHELCE, UTO 3B D -7z,
Thbb, BEMN T EELOREWE (T BEL
B A) LREN T BEko v (T BREL
B:B) T, &b ABPTHIERE T o
Kt T koRxbs (A-18) TbHh,
20t T BoRE : 2 3BEbs (A-2 #)
Tdh -1 (Fig. 3).
ERLPEOEEL LTIk, EEMEEEMG S
D, ERLREHEEE (LV ant. 1/10), %EEE
(PW), Dz fgE (IVS-M) z iz L 7= (Fig. 4).

& S

1. EEEFBELEFRg (Table 1)

R, R-i, S, S-i » 4Bz T, 4, LHER
H (CTR), IMR¥kicER R <, 2AIEFRLELZE
L7275, S-iform Tidfho form il L, UCHERA
MENEZICE» 7= (p<0.05). R-i, S, S-i
form T epicant T kx B iz,
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Round form (R) Round form with (R—=i)
inferior concave !

Spade form with .
Spade Aform (s) inferior concave (S—1)

Fig. 1. Classification of left ventricular forms on the ventriculograms in the RAO 30° at
end-diastole.

Rate of monthly change of the negativity of T waves in a precordial lead with the deepest inversion
_ difference between the depths of the two T waves (a-b) (mm)
follow-up period (month)

Rate of monthly change of the average negativity of T waves in the precordial leads
_ precordial leads (V;-Vy) (mm)
follow-up period (month)

Fig. 2. Indexes of serial changes in the negative T waves.
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A group
+A-1 (n=7)

1981.11.30

after
8 months

33 months

1977.8.22 -

after
50months :

R I
2R T

PR HE

78 months | LEI

Fig. 3. Examples of serial changes of the T wave in precordial leads.

A group: group with marked changes; B group: group without marked changes; A-1. increase in
depth or appearance of the negative T wave; A-2: decrease in depth or disappearance of the negative
T wave.
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Table 1. Clinical features and ECG findings in patients with four types of left ventricular form

Form R R-i S S-i
Number (M/F) 7 (4/3) 2 (2/0) 4 (4/0) 3 2N1)
Age (yrs) 43.5+13.3 44.5+14.8 49.6+9.7 50.0+6.8
BP (mmHg) Systole 112.5+17.2 97.0+9.9 107.8+9.0 129.0+5.3*

Diastole 73.1+£10.4 63.0+7.7 60.0+1.4 72.8+7.5
CTR (%) 50.3+3.2 48.5+12.0 48.2+4.9 55.9+4.7
Cardiac index 2.9+0.6 2.9+0.1 2.6+0.4 3.0+0.5
Extrasystole 1 0 1 2
Negative T wave 4 2 4 3
Abnormal Q wave 4 2 0 1

* p<0.05

Left ventricular cavity forms in the right oblique view at end-diastole are; R=round form, R-i=round form
with inferier concavity, S=spade form, and S-i=spade form with inferior concavity.

BP=blood pressure; CTR=cardiothoracic ratio.

PML

IVS-M

RV PW

Lvant1/10

Fig. 4. Schematic representation of the measurement method of IVS-M, PW and LVant.
1/10 by left ventriculography and biventriculography.

IVS-M =thickness of the interventricular septum at the middle portion; PW =thickness of the
posterior free wall; LVant. 1/10=thickness of left ventricular anterior wall (apex); RV =right ventricle;

LV =left ventricle; PML =posterior mitral leaflet.

2. rmxavprens (Fig. 5)

4RO TLEFRE IVS-M) 2342 d -
7o D REpRiTEEE (LV ant. 1/10) %, R form
(11.0+2.6 mm) izl L, S form (15.8+4.8 mm)
L S-i form (18.5+£2.9mm) CEWERIIZH Y,
Z iz 5-iform TEROLHEDIEE (p<0.02)
2o, ¥ R 38XV S form 2L, S-i
form T34k (PW) 0B BLRIBE 2B .

3. EmgmkEs T gs (Fig. 6)

6o EEEREHELEFETO T kit

DEE T, S & S-iform GEWERM T Kk
MERIZHY, Elezhbix Vs~Vs kL L
TERD b, inferior concavity #4813
5 T EFREZAbhA0 -0k
4 Bk T mereE (Fig. 7)
MEFEIcE T 2R KB T & (maximally
negative T wave) miE& & LV ant. 1/10 L ZE
B (=0.797) #xL, EZEJE K D voltage
criteria T3 3 SV, +RV; L L 1FAEE (r=0.583)
BRLIc. ¥Rz okt T EER, BES
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Fig. 5. Comparison of wall thickness among
four forms.
* p<0.05, ** p<0.02, *** p<0.01.

R form (n=7)

Bolat: T Emokfn (2 Vi~Vg negative T
wave) & b RWIEMRE (r=0.963) #7x L, BafE T
DR IE LR EBHITEEARE 232 L <, SVi+
RVy; k&<, Eiz Vi~V gEFFHL O LW
fipAc T ok zfEd 2 L BE» k.

5. B T sk (Fig. 8)

AW T 2 X v HEH S T EEKE
JBE LR ARz b sl RatE T o s
LTIEMR (r=0713) #F L, 72 T EEKE
el Vi~Ve T JRFHZEE & HIEMHE r=
0.857) R L. chionb, T koA E
bR EVESTEEPCEVEE T Er 2
LB L, ghrotizl csoFEicgss, V)
~Ve oF_ToFEicksnT TEREBLLEN
ZEAFER S A,

6. ETREIABKLEER TR ORKEYE T ke SV, +
+RV; (Fig. 9)

T fbiEcix, A-2 B0 1§z, Blgh
caeplEeERYE T e 2L, B HTthonrs
wwpatt T 2o nsr -7k, SVi+RV; i,
infboik+ 5 A-1 <, BlgmthrE (1) 52.0
+15.9 mm, BEeTHE (F) 63.0+144mm &,
BEARMARERD I (p<0.001). F7zf&ix{b O

R-i form (n=2)

Xoltage of T wave

voltage of T wave

— 420 11 10— -20— -20—
(mm) (mm)
Vi
Va2
V3
Va
Vs
Ve
aVi
S form (n=4) S-i form (n=3)
o0 Vvoltage of T wave o I lZpltage of T waY? i

(mm)

=

-]

Fig. 6. Voltage of T waves in each form in precordial leads and aVr lead (10 mm=1.0 mV).
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Fig. 7. Correlations between LVant. 1/10, SV, +RV; and JV,-V, negative T wave, and maxi-

mum negativity of T wave.
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Fig. 8. Correlation between the maximum depth of the negative T wave during the fol-
low-up period, and rates of change of the negativity of T waves.
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Fig. 9. Comparisons of SV,+RV; and the maximum negativity of the T wave between
the initial and final observations in the three groups.
I=the initial observation; F=the final observation.

Table 2. Comparison between left ventricular forms and serial T wave changes (Group

A and B)

Marked (Group A)

Insignificant (Group B)

T wave changes
Left ventricular form

Number LVant. 1/10 (mm) Number LVant. 1/10 (mm)
R. R-i form (n=9) 4 (44%) 13.2+2.8 5 (56%) 9.1+2.4
S. S-i form (n=7) 5 (711%) 18.5+4.2 2 (29%) 13.2+2.9

S35 A-2 BT, ZTOHEOBLERDI.

2. ERSEMEEEENOERE(L (Table 2)

EyER |, inferior concavity % 7R3 REFICH
Y RLERFTRRIB o), RBX
U R-iform &, S XU S-iform & %, BREH
T HEe#E (A) LARZELEE (B) ioxftb LT
L. =R S Xt S-i form 7 5 4
(71%) & T EEBFECBRL, 26 OREOE
B 22 IR E & 3R 7o (MR ERATEEE 18.5+ 4.2 mm).
hizxt Lo 2 iz T BEARERBECEL, O
LREIEEIRE TH o, R XU R-iform %
SFTIBITIE, 441 (44%) B T BELHEICEL,
BIEREEEOOREIEEIRE TH o1, 0
55 3 FlRFEEEETICECENE T RICBITL,

DRWIEXOHEBIHEE Shi. fEH (Fig. 10)
7o 14T, BEERAE, £2EE TR form
¥EL, Bt T BEzRokroked, &F
ket T gL 2y, 103 5 A#gicix Vs~
Vs icEREHE T BzEoi.

z #

ERELCE X, Brock? ik v i Eh Tl
d, sEXERAEHBTCRHREINTERLRN, Good-
win 5% PU4%, JREAE & 72 3 BEEAR I 2o O R AR
LEBESHTWVWSY. FERBT Z2LERELD
lorLcigt T BoHBERALREHRT, &
DFFRIzoWwT, 1964 4, Brando 7%, FHw
R 1012 L b i DEFBEEC ART2 50
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Fig. 10. A case of the group A associated with the]lR form in the left ventriculogram.
The left ventriculogram shows the typical round form, and on ECG, the depth of the negative T
wave increases in accordance with inversion of the positive T wave (giant negative T wave).

L L. D, IBRELLFHEDS T JZicBL
THoroRER RSN, FALVIEKRE T
WOES LLREBEE L AEHBEZRL, b
REERBLOHREC & v, BEREME T B
e LERFTR THS L LTWa. [FICHETEER
W% <X spade form #2342 = L N
EhTwaBW, Z higx L, ALY,
Maron'® & %, EREME T x5 L L0
REBIERBLOFFEIC—B T 2R TE RV L #RE
La7es

SEDOF A DIT - IRFLTIE, Wb d 22—
FHEI (S B XUt S-1 form) #2224+ 5413, AR5 &
% R X0 R-iform (2 U, Ly RIEBHTAEDJER
LrbicEenE T 28+ 2 Hme Rl
zhilpsPolt—8%L, SHICEEEY
I, inferior concavity 23 % S-i {4 T3{%kE
BEYVEELTRY, LEREFHEITREZ RS
fino . NEFHEIC T KB T ML
DRIEIEEE, FeKatE T dmm & SVi+RV; &

DRI EAHEA B bRz, Zh b ORI,
SVi+RV; omEMERTEHRE T ExE2LS
WEDHRLYDHMBIC—HTHLDTH - I

RER LM O BRI I >V T D5 D fE
B STV BRI = 0 X 5 RER O
@ x OER ENELICE L CRAICHRE L 723
Hxbnv. SRIOKETE, LEXEOEL,
EatE T oML T, () BT
o, Bt T ko], (2) B
T WoRmE, Bk, Q) T ozl
Rolo 3RS Eshe. Tl bofgEL L
THheRBaE T EEMEE v BREL iR,
Th EBERET IR RREE T EEe o
ICFIEMEERED b, £/ Vi~V @i T %
SR L oI b IEAERI A BB bRz 0 T,
R o KR T sy L, B T o
FAER R BIE DK E L, £z oB{bixKEN
T Wbz RT—FBECRRHLcbo TR,
Vi~V OFRTOFBETEILE VW LATRE
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hizc.

ZOLBROBEEICBT sHKEME T %
DHEIZ, Rk SVi+RV; ok -TH
v, poRKEM T ¥ L0 REEEEE 2 IEAER
RFRTZLREETSL, BKBRME T kotis
T B HITIRLRETHERE BV HEES h, &
DERICESIETLE LT SVi+RV; 2K L T
KBLrEIXON. EREBEEFEDL, LRI
BIBEIRE 2SR L T K B3IV, spade Bl~DF
TV MRS TR Shic. —F, BRER#HE T
EoRE, BiEts SVi+RVs ol &5 4
TiX, LRERTESFELL T2 bDEHES
hic. s, B T Ear#resE T g~
BITLIERBILGRED 2Hlic>nT@REL,
Fhb LREEK & spade B EEIEFFTRE
BLizt@BRTWS. (FE 3, DHIE,
LIz oMBELLEICE LT, DIEKEED S
bbb sT, LERMEEBMASHIETFER
BOBETHB L LTS, ZhboREERIC
BB LFEED DHERED Bk, FEKREE T
EoB#E L SVi+RVs 0B k5 IBRELLE
FBlzBWTbiEEENS. —F, EHO 3B
T goEs o EkicLT, T EEkic
—EDEMM» %L, ¥ T ok LmE, L
Mk, BEOREBICEES 2P oEBRTVS
2, HEOEMAIZTRTOLREIBAZE->EX
e T EHlThHY, wRE LIEROENICE
BRENELEZLNB.

fatk T 3, SVi+RVs, BEEORREMENL L
HYEHEOMEE L VEALMICT B DI, BE
HICESER Y RVR LTI 2HEXHS. B
RELLMHEE O T# 2 Rt T 258, Edo#
gribvic, MEEIELLED T, +4akRE
AMBLERDD LEL LRI,

= #

EHlicbic > GLERRIE % B8 LB BERE
DMFEE 16 i %, ZHOIGBERMAREF G L v 4
B L, EEEEFEELRE T kLo

ZOEREIL, UTOEE B

1. E=¥E L, inferior concavity # 235
REFIE, BEALVIEBELTRY, LERENH
BFTRRED bh R b o,

2, wWbhWwBrRR—FEIEZHFTS S - S-iform
n5b, 1% FILEREELE T BELHEL,
2F), LDRWIEHCEEL, FEWRE T ki
SRUT. flio 29% i3 T BABLBECEL, DR
BB TIRE Th - 72,

3. wbhbwBAR—FEERE LW R-R-i
form 0% b5, 4% FOLEREZEE T BEL#E
CEL, BEBRFOLRTEEEIRETH -
2, 45 3 FTHRCEYE T RicBiTLI.

4. LERTL I BELTE, 1) BEEkET
i, JRREHE T i L0 RERTEEE, SVi+RV;s &
Xt Vi~Vs ot T oL ofic, z
NEREMAEARD b, %72 2) LEROR
FERHELTE, B T kols, £EamE T
KoL ERTET SV,+RV; [HoFE R
mz, B T BoE stz "i#c
X SVi+RV; 0B 2B .

Pkn»b, BRKEME T EoXEWEXEL
fE, T HOREMNELLREL, LRI
BERE %, ERERE, 22— FRLERY
% (S F7zix S-iform) 22 L 5. &FE T
oL KT 24T, RFCEEMLE
T, EAOERBBENSTRENE. —F, T
DRELBBS T 56T, KEMEEZED, L
B OBITHERLBEITL TV BRI SHE S h
1.

&
FES, E RS hic. 31 FIOIEHFRED LR
WIEKICBNT, EXEE T BEOHEKE2HRSAT
Ww5.
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