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Summary

The serial electrocardiographic (ECG) changes of 20 patients with asymmetric apical hypertrophy
(AAH) were retrospectively reviewed relative to their clinical symptoms, echocardiography and Doppler
echocardiography, and thallium-201 perfusion scintigraphy. These patients were followed 4~18 years
(mean 8 years).

Patterns of the serial ECG changes were as follows: Seven patients (group Ia) had an increase
of 10 mm or greater in the highest R wave amplitude in the precordial leads, with newly-developed
giant T wave inversion. Five patients (group Ib) had relatively stable ECGs and the changes in the
R wave amplitudes of less than 10 mm. Six patients (group IIa) had a decrease of 10 mm or greater
in the highest R wave amplitude with mild decreases of negative T wave amplitudes. In the re-
maining two patients (group IIb) right bundle branch block developed. At the last follow-up study,
group IIa had lower R wave amplitudes and longer QTc than did those in group I. The follow-up
periods and their mean age did not differ among the groups.

At the initial evaluation, exercise limitation was rare in group I; whereas, most of the patients in
group II presented symptoms such as palpitation, chest pain or exertional dyspnea. These cardiac
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symptoms developed slowly but progressively during the follow-up period, and their incidence
increased both in groups I and II at the final observation.

Left ventricular (LV) wall thickness at the chordal level showed normal values and did not dif-
fer between the two groups, but apical wall thickness was greater in group II than in group I. Two-
dimensional echocardiography showed a spade-like deformity of the LV in group II. In group I,
the LV deformity was less marked and was not noted at the initial examination. Color Doppler
echocardiography frequently revealed ‘‘ paradoxical flow ”” expelled from the obliterated apex to the
base in the early diastolic filling period in group II. Left ventriculography confirmed asynchronous
contraction, hyperkinesis in the basal segment and dyskinesis at the apical segment, resulting in this
abnormal intraventricular blood flow profiles.

Serial studies by thallium-201 (TL) perfusion scintigraphy disclosed that four of the eight patients
in group II developed localized hypoperfusion at the apex where a high and homogeneous uptake of
TL was previously noted.

These results suggested that an increase in the amplitude of the R wave and the negative T wave
in the precordial leads reflected the progression of LV hypertrophy in AAH patients, and conversely,
a decrease in an R wave amplitude assumed to show degeneration of hypertrophied cardiac muscles.
Thus, these ECG changes during long-term follow-up in AAH patients probably signify pathological
process confined to the apex.
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Fig. 1. Representative electrocardiographic changes of a patient in group I (Case 5).
This case shows an increase in the amplitude of the R wave and negative T wave during a 13-
year-interval. Left panel shows changes in the amplitudes of Ry; and Ty; Right panel shows
electrocardiograms of precordial leads at the ages 52(a) and 59 (b) years. Initially, T waves were
positive, but at the final follow-up, a typical electrocardiogram of asymmetric apical hypertrophy

(AAH) was obtained.
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Fig. 2. Representative electrocardiographic changes of a patient in group II (Case 16).

In this case, an initial increase and a later decrease in the amplitudes of the R wave and negative
T wave are noted during an 18-year follow-up period. Left panel shows changes in the amplitudes
of Ry, and Ty, Right panel shows electrocardiograms of precordial leads at 40 (a), 49 (b) and 57 (c)
years of age. Left ventricular high voltage and T wave inversions progressed during the first ten
years, but during the next 8 years, both the R and negative T wave amplitudes diminished.
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Table 2. Electrocardiographic changes between the initial and final examinations in
groups I and Ila
Group 1 Group IIa

Initial exam Final exam Initial exam Final exam
Frontal plane axis (°) 60+21 53+21 59+12 56+11
Largest R wave (mm) 35+13 47 +11%* 47+16 34 £11%*t
SV,+RV; (mm) 44+15 58 +15* 60+21 55+18*
QRS width=0.1sec (n) 0 (0%) 1(7.6%) 1(16.7%) 4 (66.7%)
Deepest negative T wave (mm) 5+5 15+6** 15484 13+4
Lead no. of negative T wave (n) 3.1+3.1 6.8+1.1% 6.1+2.7% 7.7+1.4
QTc (msec) 423+34 451+28* 443+24 482+30*t

*: p<0.05 vs initial examination in the same group.

*%

#: p<0.05 vs group I at the initial examination.
t: p<0.05 vs group I at the final follow-up.

HBEZ o728, B T oL L bic,
REE DR ST L& Case 18 ic B L 7=,

bz Ia g Ila g2 T R IkE 0T E
LELWIERMIcoWT R EELERE T EE0
Rz ik 5 & (Fig.3), la BTt R Eo
melbict T BoSMeEKERT Ot

8

Negative T (mm)
S

10

20
Largest R (mm)

: p<0.01 vs initial examination in the same group.

L, Ha g3 R BEmEmE, B T BaEEL
R FDOELEENTH - 2.

IIb #<ix Case 19 TRLAM T v v 7 HHE
L, Case 20 ciiREED ST-T BRE,ILESLH
M7 ey s, SbiCERMLPHEL, 6 F0f
BTEEREE vy 7 LRY, KAR—ZRA—F

_ 30

E

E

-

[

>

& 20

]

2 /

ol _‘,;f_///

-
20 0

60
Largest R (mm)

Fig. 3. Characteristic changes in the amplitudes of the highest R wave and negative T

wave in groups I and II.

The amplitudes of the highest R wave and negative T wave in the same leads were plotted with
special reference to the three-year interval in which the highest R wave showed the maximal rate
of change. Patients in group I showed marked increases in the amplitudes of both R and negative
T waves simultaneously (left); whereas, patients in group Ila showed predominant decreases in the

amplitudes of the R wave (right).
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Table 3. Comparison of clinical characteristics
of groups I and II

Group I  Group II

Patients (No.) 12 8
Age (yrs) 57+14 59+10
ECG follow-up (yrs) 7.5+4.2 8.4+4.8
Follow-up after Dx (yrs) 3.8+1.9 7.3+3.3*
Chief complaint at 1st exam.

ECG abnormality (%) 41.7% 25.0%

High blood pressure (%) 41.7% 12.5%

Symptoms (%) 16.6% 62.5%
Functional limitation (NYHA =1II)

at the final follow-up 50.0% 75.0%

*: p<0.01 vs group I. Dx=diagnosis established ;
1st exam=initial electrocardiographic examination.

Table 4. Comparison of M-mode echocardio-
graphic values of groups I and II at
the final examination

Group I Group II

127421/ 122415/
77412 76x12

Blood pressure (mmHg)

Heart rate (beats/min) 6410 689
LV end-diastolic 48+5 504
dimension (mm)
% shortening fraction of 43+6 42+5
LV (%)
Left atrial dimension (mm) 39+6 40+5
Interventricular septal thickness
Chordal level (mm) 11+1 11+3
Apical level (mm) 19+2 224+2%
LV posterior wall thickness
Chordal level (mm) 11+1 11+2
Apical level (mm) 1745 22+4*

*: p<0.05 vs group I
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Fig. 4. Two-dimensional echocardiograms and intraventricular blood fiow profiles of a
patient with AAH in group II (Case 17).

Two-dimensional echocardiogram obtained from the apex (a) shows apical wall thickening and a
spade-like deformity of the left ventricular cavity. Real-time color flow images revealed a turbulent
jet from the apex toward the base, not only in early systole (b) but also in early diastole (c).
With a pulsed Doppler sample volume adjusted to the site of the jet (d), double-peaked flow
signals, the first peak in early systole and the second peak in the rapid filling phase, are obtained (e).
The early diastolic signal, “ paradoxical flow ” (black arrows), has the same direction as the systolic
signal : from the apex to the base.

IVS =interventricular septum; LA=left atrium; LV=left ventricle; PCG =phonocardiogram ;
PWD =pulsed wave Doppler; RA =right atrium; RV =right ventricle.
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Fig. 5. Left ventriculograms of patients in groups I (Case 8) and II (Case 17).

End-diastolic frames of the right anterior oblique projection (left panels) show a spade-like deformity,
more marked in Case 17 (lower) than in Case 8 (upper). End-systolic frames (right panels) show
hyperkinetic wall motion in the basal segment in both cases but with dyskinesis at the apex in

Case 17.

ErkRDRhoT.

5. SUSL200 0O VYFTST 4—

e T gL, 11 34 oL RERICEE
, EREEINE AT 5 0REAIC cold spot & L
TR BEFR, LRBEFEOERKT O 2 ®,
v v F RO REIERBLLMRE O SET I BB L &2
WER D FEEELE. 2~5 ERic EEEIO iR
HiAT Lic ERlico Wit T 3 &, [RS8 HIT
BT OREIC LEFBET 2R e o 722,
IT gE < b oE, 6 flep| THEBIKT I RbrocD

KL, EoBEEcE, 4T REOERIK
FAERW 6 hi (Fig.6).

Table 5 (o £ EZHTIC X 5 BEES)E J O
Frii Mo R R, REFRE 1 #TH
LITED b NI, DREOBEEERE LT =
—HECERESRETH . LrL, Fy 7
F—¥Ic X 2 BREMFEEZ AT 500, EEER
LESESIREZA L, DRHERKTHRRZE T
BER L b IZE—FK LT

— 643 —



AL L R, A

Fig. 6. Follow-up study of thallium-201 perfu-
sion scintigraphy of a patient in group II (Case
18).

Left panels show a large accumulation of radio-

active tracer in the apical region of the left ventricle.
After 3 years, the follow-up examination was per-
formed (right) and a decreased uptake is revealed in
the apical region.

ANT =anterior view; LAO=Ileft anterior oblique
view ; L-LAT =left lateral view.
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Table 5. Comparison of left ventricular wall dynamics and myocardial perfusion
between groups I and II at the final examination

Group I Group II

Two-dimensional echocardiography
Asynergy in apical segment
Doppler echocardiography
Apical paradoxical flow
Left ventriculography
Asynergy in apical segment
LV ejection fraction (%)
Tallium-201 scintigraphy
Perfusion defect in the apex

0/12 (0%) 1/8 (16.5%)

1/12 (8.3%) 5/8 (62.5%)*

0/8 (0%) 5/6 (83%)*
75+8 77+8

1/11 (9.0%) 5/8 (62.5%)*

*: p<0.05 vs group I.
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