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Summary

Fifteen patients, 12 males and three females, with hypertrophic cardiomyopathy (HCM) including
three of obstructive type (HOCM) were investigated to observe the long-term course of HCM. Left
ventriculography and bi-ventriculography were performed twice serially in all cases. We studied the
correlations between the serial ECG changes, especially the negative T wave, and the left ventricu-
lar configuration, wall thickness, and left ventricular function.

Serial ECG changes included : 1) negativity of the T wave which developed or increased con-
comitantly with increased voltages of SV+RV; (A-1 group: five cases), 2) the negativity decreased
or resolved with decreased voltages of SV;+RV; (A-2 group : four cases), and 3) insignificant changes
of both T waves and SV;+RV; (B group: six cases). In the right oblique views at end-diastole,
the configuration of the left ventricle was classified in three forms; (1) spade form (S), (2) round
form (R), and (3) intermediate form (SR).

The results were as follows :

1. The A-1 group showed increased thickness of the apical and anterior walls, but the thick-
ness of the posterior wall and interventricular septal wall did not change serially. In three cases,
the thickness of the interventricular septum showed mild hypertrophy at the initial and final ob-
servations. The configuration changed from the R or SR form to the S form. Diastolic dysfunc-
tion (peak dV/dt/V, peak dV/dt/EDV) was progressive, but end-diastolic volume and ejection
fraction did not change.
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2. The A-2 group showed the significantly decreased thickness of the apical and anterior walls.
The thicknesses of the posterior wall and interventricular septal wall tended to decrease in all cases.
In three cases (75%), the interventricular septal wall was markedly hypertrophied on the initial
observation. The configuration changed from the S or SR form to the R form. Left ventricular
diastolic function and ejection fraction decreased significantly and end-diastolic volume increased.
Two cases showed clinical pictures of dilated cardiomyopathy at the final observation.

3. In the B group, there were no marked changes in wall thickness, left ventricular configura-
tion, or systolic and diastolic functions.

In conclusion, serial changes in left ventricular configuration, wall thickness, especially of the
anterior and apical walls, and left ventricular function were all compatible with the serial changes
of the ECG in hypertrophic cardiomyopathy. It is suggested that patients with marked hyper-
trophy of the anterior, apical and septal walls at the initial observation, and progressive decrease of
the negative T wave and voltage of SV,;+RV;, may reflect the clinical pictures of dilated cardio-

myopathy at the end stage.
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15 4 (3B 12 fl, &t 3 i 5 HLEAZER 3 4)
T, EHEBISILI0FETHo . BB
BK140 n A, B/h24 v B, ¥H 74 » AT, B
SHIMATR TR W T EE - MEEF & HifT Lk
BEEOHMIES - AREEGHI Y, ESLRE
Bz (LVant. 1/10), £5=3i8eE (LVant. 1/2), #%
BEE (PW), LEHRE (IVS-M) %k (Fig.
D). SLRAFAINVYRATFAR - VH—F

picture analyzer model 2-5 % v, RAO 30°
EZWHERSG X v iERk T —a~F o
(1/60 sec) area-length iz WTELAREE KD
fz. Th Xy EZAFEEK LV volume curve)
&, WERMB K EZEFHIEE (peak dV/dt/EDV,
peak dV/dt/V) # B L, fEEHIMENIREL L
fe. Flo, IEHREEOIREE L LT, LB (EF)
ZEM L (Fig. 1).

g T EEkE, D RS T kolgEsc
ikttt T BoRislbza446 (A-1 B, n=5),
2) et T BoWEE3BEkeRmT6 (A-2
#, n=4), 3) T &g (B #, n=6)
o IFHESh, KHETOWE, RiFET-
7= (Fig. 2).
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1. BEOKERH

1. A-1 gtofikpl (Fig. 3)
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Measurement of IVS-M,PW, Lvant1/10
and LVant.1/2
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Fig. 1. Schematic representation of the measurement methods of IVS-M, PW, LVant 1/2 and
LVant. 1/10 by left ventriculography and biventriculography, and the plots of the cavity vol-
ume and its rate of change.

IVS-M=thickness of the interventricular septum at the middle portion; PW=thickness of the
posterior free wall; LVant. 1/2=thickness of the left ventricular anterior wall (middle portion);
LVant. 1/10=thickness of the left ventricular anterior wall (apex).

5 16.2 mm, LEPFFE 16.0 mm 56 17.4 mm Pl ANEE LS. —15mm oEKRE T
LEEBIE O TR Bz, BEEIZEL 1o L SVi+RVs; =8lmm DOEEBEMZEDI,
7. RS IERENCEEL, 10EgI3Rs T ¥
2. A-2 gtofikpl (Fig. 4) IEBEE{b L, SVi+RV; i3 26 mm ~ L {EEMAL
3%, B BRF OWEIRECCLERER PR, EEWEIER<— FE»SOFICElL
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Fig. 2. Serial changes of the T waves in the precordial leads in three groups.

A-1 group: increased negativity of the T waves or development of the negative T waves; A-2
group : decreased negativity or disappearance of the negative T waves; B group : no remarkable change
in the T waves.
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A-1 group; Increasing negativity or appearance
of the negative T wave
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1977 Apr.| 151/86 3.6 84.4 129 13.3 9.6 9.3 16.0
- 1985Jul. | 122/62 3.2 80.6 17 16.2 12.2 9.1 17.4

Fig. 3. Electrocardiograms and left ventriculograms in a case of increased negativity of the
T waves or development of the negative T waves (A-1 group).

With increased negativity of the T waves and increased voltage of SV;+RV;, hypertrophy of the
left ventricular anterior and apical walls also increased. The left ventricular configuration changed
from round to spade-like configuration.
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A-2 group ; Decreasing negativity or disappearance
of the negative T wave
1975.5ep. 1982.0ct. 1985.May. 1975.85ep. 1982.0ct. 1985.May.

114k =1

1 =

1975 Sep. 1982 Oct . 1985 May

»
B. P. o1 5 E. F. EDV LVant.1/2 LVant.1/10 pw
jﬂje o Comntlg) g'l:,'mm.f‘df) (O u_(v ml ) M_:! mm ) ((mm) (mm) 'V(%un)
1975 Sep. 94/54 4.6 79.8 175 124 1.7 15.5 16.5
1982 Oct. | 107/67 3.2 51.7 183 12.8 38 7 145 19.3
1985 May 100/ 67 22 271 220 8.5 9.7 14.2 13.6

Fig. 4. Electrocardiograms and left ventriculograms in a case of decreased negativity or dis-
appearance of the negative T waves (A-2 group).

The giant negative T waves became flat or positive T waves and the voltage of SV;+RV; de-
creased. Hypertrophy of the left ventricular wall decreased and the left ventricular configuration
changed from a spade-like to round form. Ejection fraction decreased and end-diastolic volume
increased serially. This case finally developed the clinical pictures of dilated cardiomyopathy.
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B group ; Unremarkable change of the T wave
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B 'R e 1S EE EDV LVant.1/2  LVant.1/10 Pw IVS
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1082 Sep. | 127/68 4.5 69.9 139 16.9 14.9 9.2 8.8
1985 Apr. | 140/73 41 81.2 122 11.9 15.2 8.4 9.0

Fig. 5. Electrocardiograms and left ventriculograms in a case with no remarkable change
in the T waves (B group).

This case showed insignificant changes of both T waves and SV,+RVj in the serial ECG findings.
The left ventricular configuration and wall thickness change little during the serial observations.
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Fig. 6. Correlation between the maximum depths
of the negative T waves, and the thicknesses of the
apical wall and SV,;+RYV; in the initial and final
observations.
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Fig. 7. Serial changes in the left ventricular end-diastolic configuration of the left ventri-

culograms.

S=spade form; R=round form; SR=intermediate form.
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Fig. 8. Comparisons of the maximum negativity of the T wave and SV,+RYV; in the initial
(I) and final (F) observations among the three groups.

* p<0.05, ** p<0.01, *** p<0.001.
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Fig. 9. Serial changes in wall thickness.
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Fig. 10. Serial changes in the end-diastolic volume, ejection fraction and diastolic functions.
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).
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