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Summary

Electrocardiographic follow-up was conducted for 17 patients with hypertrophic cardiomyopathy
including six cases who received left ventriculographic follow-up.

1. Serial ECG changes were as follows: 1) In seven patients negativity of the T wave appeared
or increased concomitantly with increased voltage of SV;+RV; (A-1 group). 2) In four patients,
negativity of the T wave decreased or disappeared with the decreased voltage of SV;4+RV; (A-2 group).
3) In six patients, there were insignificant changes of both T wave and SV,;+RV; (B group).

2. Results of serial left ventriculography and biventriculography were as follows:

1) Two patients (A-1 group) showed an increased voltage of SV;+RV; (25 mm — 48 mm, 42 mm
— 54 mm), and increased thickness of the apical wall (10 mm — 12 mm, 8 mm — 11 mm) and the
anterior wall (13 mm — 16 mm, 10 mm — 16 mm). However, the thickness of the posterior and inter-
ventricular septal walls did not change. The configuration of the end-diastolic left ventriculogram (RAO
30°) changed from a round configuration to the so-called ‘‘ beak *’ configuration.

2) Two patients (A-2 group) showed a decreased voltage of SV;+RV; (81 mm — 26 mm, 73 mm
— 53 mm), decreased thickness of the apical wall (18 mm — 10 mm, 21 mm — 15 mm) and the anterior
wall (12 mm — 9 mm, 17 mm — 12 mm). The end-diastolic left ventriculogram changed from a spade-
like configuration to a round configuration. In the analysis of diastolic function measured by digitized
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cineangiograms using a picture-analyzer, diastolic dysfunction was already present at the initial ob-
servation. The diastolic and systolic dysfunction progressed during serial observations. These patients
showed the clinical pictures of dilated cardiomyopathy at the final observation.

3) Two patients with no remarkable changes of the T wave (B group) showed insignificant changes
in configuration of the left ventriculogram and wall thickness.

In conclusion, serial changes in configuration of the left ventricle and wall thickness, especially of
the anterior and apical walls, are compatible with the serial changes of the ECG in hypertrophic
cardiomyopathy. The patients whose negative T waves decreased or disappeared had diastolic dysfunc-
tion at the initial observation, and deterioration of both diastolic and systolic dysfunctions during

serial observations.
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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 (right) and biventriculography (left).

IVS-M =thickness of the interventricular septum at the middle portion; PW =thickness of the
left ventricular posterior wall; LVant. 1/2=thickness of the left ventricular anterior wall (middle por-
tion); LVant. 1/10=thickness of the left ventricular anterior wall (apex).
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Fig. 2. Area system and plots of the cavity volume, segmental area, rate of change of the
cavity volume and segmental area.

The ventricle is divided by its long axis and two chords ot equal intervals. Along the long axis, the
apical chord is situated at the two-thirds of the distance from the base. The two apical areas are
combined and regarded as one region (apical segment).
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Fig. 3. Serial changes of the T wave in the precordial leads.
A-1 group: increased negativity of the T wave or appearance of the negative T wave; A-2 group:
decreased negativity or disappearance of the negative T wave; B group: no remarkable change of the

T wave.
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Fig. 4. Comparison of the maximum negative T wave and SV, +RV; between the initial (I)

and final (F) observations in the 3 groups.
* p<0.05, ** p<0.01, *** p<0.001.
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Date Fleargﬁate(/nniti ~ Axis (") Max.NegT (mm) X Vi-VsNegT(mm) SVi+RVs (mm)

1977 Apr. 55 18 = 2 =2 25
1981 Jan. 64 22 =12 =25 34
1985 Jul. 59 22 -14 -39 48

1977 Apr. 1985 Jul.
B. P. C.1 EE EDV  LVant1/2 LVant110 P W IVS
Date (i) (Limin®) (%)~ (m)  (wm) _ (mm)  (mm)  (mm)
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. 5. A case with increased negativity of the T wave or appearance of the negative T
wave (A-1 group).

With increased negativity of the T wave and increased voltage of SV, +RVj, hypertrophy of the left
ventricular anterior and apical walls is also increased. The configuration of the left ventricle changes
from ““ round ’’ to ‘‘ beak-like *’.
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Date Heart Rate(/mi)  Axis ( °) Max.NegT (mm) 2 Vi-VsNegT(mm) SVi+RVs (mm)
1975 Sep. 56 74 =D -31 81
1982 Oct. 62 79 = =0 65
1985 May 75 96 0 0 26

e
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Date l B. P C: I E F EDV LVant.1/2 LVant.1/10 Pw IVS
(mmHg)  (L/min™m?) (°/) (ml) (mm) (mm) (mm) (mm)

1975 Sep. 94/54 4.6 79.8 180 12.4 17.7 15.5 — _é{
1982 Oct. | 107/67 3.2 51.7 167 12.8 15.7 145 19.3
1985 May 100/ 67 2.2 271 195 8.5 9.7 14.2 13.6

Fig. 6. A case with decreased negativity or disappearance of the negative T wave (A-2

group).

The giant negative T' wave changes to a flat or positive T wave and the voltage of SV,+RV; de-
creases. The hypertrophy of the left ventricular anterior and apical walls decreases and the configura-
tion of the left ventricle changes to “ round’’ from ‘‘ spade-like’’. This case had significantly
decreased ejection fractions and finally the clinical profile of dilated cardiomyopathy.

— 265 —



HEH, JCH, JEAK, 1EAe

1982.5ep. 1983.Dec. 1985.Apr.

gy

1982.5ep. 1983.Dec. 1985.Apr. =

Date Heart Rate(/nip  Axis ( °) Max.NegT (mm) X Vi-VsNegT(mm) SVi+RVs (mm)
1982 Sep. 81, 16 -8 14 27

1983 Dec. 73 23 -5 -10 .30

1985 Apr. 69 33 -6 -12 31

1985 Apr.

1982 Sep .

EDV LVant.1/2 LVant.1/10 Pw

B. P. c E.F. 1VS
pa (mmHg)  (Umin?) (%) (m)  (wmm) (mm)  (mm) (mm)
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Fig. 7. A case with no remarkable change in the T wave (B group).
The findings of ECG, left ventriculograms and wall thickness change little during the serial observa-

tions.
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Fig. 8. Serial changes of ECG findings and wall thickness.

Open circles: increased negativity of the T wave or appearance of the negative T wave (A-1 group);
Closed circles: decreased negativity or disappearance of the negative T wave (A-2 group); Triangles:
unremarkable change of the T wave (B group). I=initial ; F=final examination.
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Fig. 9. Serial changes of systolic function.
EF =ejection fraction of the left ventricle.
% DS =segmental ejection fraction
(end-diastolic area—end-systolic area) x 100
= end-diastolic area :

C=control (n=6).
I and F =initial and final examinations.
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Fig. 10. Serial changes of diastolic function.

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).
Peak dSA/dt/SA =peak rate of segmental filling (segmental area at the time of peak filling-normalized

peak filling rate).

Peak dSA/dt/EDSA =peak rate of segmental filling (end-diastolic segmental area-normalized peak

filling rate).
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