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Summary

Clinical and morphological features in 10 cases of “ apical hypertrophic cardiomyopathy >’ (apical
type) were analyzed and compared with those in classic hypertrophic cardiomyopathy with asym-
metric septal hypertrophy (ASH).

The hypertrophic pattern of the interventricular septum (IVS) was evaluated on the two-dimen-
sional echocardiographic (2-D) left ventricular (LV) long-axis view. Thirty-one of 70 patients with
ASH were characterized by predominant hypertrophy of the basal IVS (Type I). Seventeen patients
had predominant hypertrophy of the apical IVS (Type III). Diffuse IVS hypertrophy was noted in
22 patients (Type II).

Electrocardiographic similarity was documented between cases with Type III and apical type; that
is, a low incidence of abnormal Q waves, a high incidence of giant negative T waves, and frequent
absence of Q waves. In Type I and II, abnormal Q waves were frequently observed, while giant negative
T waves were rare.

On the 2-D LV short-axis view at the papillary muscle level, three groups with ASH revealed
similar distributions of myocardial hypertrophy characterized by extension of hypertrophy to the LV
anterior free all and papillary muscles. Most cases with apical type had a similar distribution of hy-
pertrophy, but its degree was significantly less severe than that of ASH. Comparison of diastolic LV
configurations on left ventriculograms and/or the 2-D apical two-chamber views indicated the mor-
phologic continuity among the three types with ASH and the apical type.

Clinical features in cases of the apical type were obviously less severe than those of three groups
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with ASH, as indicated by a significantly larger proportion of asymptomatic patients (90%), absence of
sudden death and rare documentation of malignant ventricular arrhythmias on 24-hours ambulatory
electrocardiography.

In conclusion, apical type can be categorized as a part of hypertrophic cardiomyopathy with a
wide morphologic spectrum rather than the separate disease entitiy, and it is characterized by giant

negative T waves with minimum clinical manifestations.
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Type III

Fig. 1. Three patterns of septal hypertrophy in patients with asymmetric septal hyper-

trophy.

Along the left ventricular long axis, the interventricular septum is arbitrarily divided into two seg-
ments; the basal and apical septums with reference to the level of the root of the papillary muscle.
Thirtyone cases had the maximum hypertrophy in the basal septum (Type I) and 17 cases in the
apical septum (Type III), and 22 cases were characterized by diffuse septal hypertrophy from the

base to the apex (Type II).

Abbreviations: IVS =interventricular septum; PW =left ventricular posterior wall, LA =left atrium;

SAM =systolic anterior motion of chordae.
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Criteria: 1. Wall thickness >13 mm
2. PM diameter >5mm

Fig. 2. Schematic representation of the two-dimensional echocardiographic short-axis

view at papillary muscle level.

The left ventricular free wall is equally divided into the anterior, lateral and posterior walls. Seg-
mental wall thickness is measured at the papillary muscle level and mitral level. Hypertrophy of each
segment is defined as wall thickness of 13 mm or more and papillary muscle hypertrophy is defined

as 5 mm or more in diameter.

Abbreviations : IVS =interventricular septum ; AW =left ventricular anterior free wall ; LW =lateral
free wall ; PW =posterior free wall ; PM=papillary muscle.
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Table 1. Electrocardiographic findings

Type 1 Type 11 Type III Apical type
n=31 n=22 n=17 n=10
QRS high voltage 27 (90%) 18 (90%) 15 (88%) 10 (100%)
(SV1,:+RV;4>3.5 mV)
ST-T change 27 (90%) 16 (80%) 17 (100%) 10 (100%)
GNT>1.0 mV 3 (10%) 4 (20%) 14 (82%) 8 (80%)
| kK 1
— k%
*
Abnormal Q wave 18 (58%) 12 (55%) 3 (iS%) 1 (10%)
Code I-I 14 (45%) 4 (18%) 3 (18%) 0 (0%)
I * I
e I
* i
Absence of Q wave 1 (3%) 2 I(9%) 8 47%) 6 (60%)
Conduction disturbance 1 (B%) 2 (9%) 0 (0%) 0 (0%)

* p<0.05, ** p<0.005

The electrocardiographic findings in Type III cases are similar to those in apical type cases, as characterized by
a high incidence of giant negative T waves and of absence of Q waves, and a low incidence of abnormal Q waves.

Abbreviations: GNT =giant negative T waves>1.0mV in depth ; Code I-I=abnormal Q wave defined by the
revised Minnesota Code I-I.

Table 2. Distribution of myocardial hypertrophy at the papillary muscle level

Type 1 Type 1I Type III Apical type
IVS 31/31 (100%) 22/22 (100%) 17/17 (100%) 7/10 (70%)
AW 26/28 (93%) 21/22  (95%) 15/16 (94%) 7/10 (70%)
Lw 2/28  (7%) 2/22 (9%) 3/16 (19%) 0/10 (0%)
PW 0/31  (0%) 2/22  (9%) 1117 (6%) 0/10  (0%)
PM 19/29 (66%) 12/21  (57%) 9/16 (56%) 6/10 (60%)

Incidence of each segmental hypertrophy defined by the criteria shown in Fig. 2 is summarized in the table.
Abbreviations: IVS=interventricular septum; AW =anterior free wall; LW =lateral free wall; PW =posterior
free wall; PM =papillary muscle.
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Table 3. Wall thickness of the interventricular septum and anterior free wall

Type 1
VS 18.2+2.3 mm
AW 16.3+3.0

* p<0.05, ** p<0.005

Type 11

18.8+4.7

17.0+3.3

Type III Apical type
19.3+3.3 15.0+3.0
| *% I ‘
*k - B
*%k -

17.8+3.7 14.3+3.4
| ]

*

Comparison of wall thickness in the interventricular septum and left ventricular anterior free wall at the papil-
lary muscle level indicates that the degree of myocardial hypertrophy in the apical type cases is significantly less

severe than the cases with asymmetric septal hypertrophy.

Abbreviations: IVS=interventricular septum; AW =anterior free wall.
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Banana Spade

LVG 3/7 (43%) 3/7 (43%)

2-D  6/13(46%) 6/13 (46%)

Fig. 3. Representative left ventriculograms in the right anterior oblique projection during
diastole.

Top: Illustration of the angiograms of typical banana shape (left) and spade shap (right) configura-
tions.

Bottom: Illustration of the angiograms in two cases of Type III.

Three of seven cases of Type I1I had a diastolic left ventricular configuration as shown in the left
lower panel. This pattern resembles so-called banana shape (left upper panel), common in cases of Type
I and II. However, it is different in respect to the relatively wide basal space of the ventricle as com-
pared with that in typical banana shape. The remaining 3 cases of Type III showed a pattern in the
right lower panel, which is characterized by more severe obliteration of the apical space as compared’
with that of typical spade shape (right upper panel).

These observations appear to indicate the wide morphologic spectrum of hypertrophic cardio-
myopathy.

Abbreviations: LVG =left ventriculogram; 2-D: two-dimensional echocardiogram.
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Table 4. Reasons for visiting cardiologists

Symptom

Type 1 17 pts. (SS%)—‘
Type 11 11 (50%)~
s,k
Type III 8 (47%)*
Apical type 1 (10%)-

ECG abnormality

Objective findings

Heart murmur Others

14 (45%)

9 5 0
11 (50%)

10 0 1
9 (53%)

9 0 0
0 (90%)

9 0 0

* p<0.05, ** p<0.01

The reasons for echocardiographic examinations in the apical type cases are characterized by a high incidence of
electrocardiographic abnormalities. The incidence of symptomatic patients in this group is significantly less than

that in Type I and II cases.
Abbreviations: ECG =electrocardiogram.
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Table 5. Findings in ambulatory ECG monitor-

ing
Malignant VA
Multiple
vT Couplet VA >30/hr

Type 1 7 pts. "(37%)

N=19 3 1 3
Type 1II 5 (42%)

N=12 1 2 2
Type III 4 (33%)

N=12 2 1 1
Apical type 0 0%)

N=6 0 0 0

The incidence of malignant ventricular arrhythmia
including tachycardia, couplet of premature com-
plexes or multiple premature complexes>30/hr in
each group is shown in the table. Malignant arrhyth-
mias were not noted in any of the apical type cases
in contrary with a relatively high incidence in the 3
types with asymmetric septal hypertrophy.

Abbreviations: VA =ventricular arrhythmia; Coup-
let=couplet of premature complexes; pts.=patients.

Table 6. Findings in family members

Definite Sudden  Unidentified
HCM death cardiac disorders

Type 1 3 pts. 2 2
N=16

Type 11 4 3 0
N=12

Type III 1 1 3
N=11

Apical type 0 0 1

Genetic transmission is strongly suggested in
the 3 types with asymmetric septal hypertrophy by
frequent documentation of definite cardiomyopathy,
sudden death or unidentified cardiac disorders in
family members. In contrast, in the apical type cases,
only one patient has a possible familial disease.

Abbreviation: HCM =hypertrophic cardiomyo-
pathy.
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