Panel Journal of Cardiography 11: 1089-1100, 1981

DHERESAM OIEBIMA  Non-invasive diagnosis
Zhrk . DEXEHE EBE  of the hypertrophic por-
BWEIRIC L 5 ZZ 0B tion in cardiomyopathy :
FERAL & OXf b Comparison of electro-
cardiographic and vec-
torcardiographic abnor-
malities with the hyper-
trophic portion of the
left ventricle determined
by two-dimensional

echocardiography

ARE R Akira KUNO

ST 1 Kiyoshi KANAE

hig Bz Takayuki NAKATSUKA
HH IER Syozo YOSHIMURA

Summary

The electrocardiogram, vectorcardiogram and two-dimensional echocardiogram were recorded in
18 cases with hypertrophic cardiomyopathy. Cardiac catheterization and coronary angiography were
carried out in 7 cases, which revealed that the coronary arteries were normal in all cases and no ab-
normal findings were observed except for hypertrophy of the ventricle. In the two-dimensional
echocardiographic studies, the long axis, short axis, RAO, and LAO views of the left ventricle and
the 4 chamber view were recorded. The short-axis views were obtained at the level of the chorda
tendinea, the papillary muscles and the region between the papillary muscles and the cardiac apex.
Left ventricular wall of each level was divided into 4 segments, including anterior, lateral, medial and
posterior segments. Then, the degree of hypertrophy was estimated by summing up the wall thickness
of each segment at three levels. The hypertrophic portion of the cardiac muscle thus obtained from
two-dimensional echocardiograms was compared with the electrocardiographic and vectorcardiographic
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findings and the following conclusions were obtained.

1) Relationship of electrographic findings with the hypertrophic portion of the left ventricle in
the short-axis view: The group with negative T waves in I and aVL showed asymmetric septal
hypertrophy (ASH) but not apical hypertrophy. In the short-aixs view of the left ventricle, the antero-
lateral segments were hypertrophic in all the cases. The group with negative T waves in II, III and
aVF, on the other hand, had apical hypertrophy (APH) in a great number. In the short-axis view
of the left ventricle, hypertrophy was observed from the anterior to medial segments in many cases.
So, the hypertrophic portion of the left ventricle could be presumed by the electrocardiographic leads
revealing negative T waves.

2) Relationship of vectorcardiographic findings with the hypertrophic portion of the left ven-
tricle: In 2 of 4 cases with hypertrophy in the anterior segment, the half area vector of QRS loop
in the horizontal plane and the maximum vector directed left ward and anteriorly. In cases with hyper-
trophy in the antero-lateral segment, the vector of QRS loop directed left ward and posteriorly. In 2
cases with hypertrophy in the posterior segment, vectors of QRS loop directed posteriorly. Then, the
direction of the vector of QRS loop in the horizontal plane suggested the hypertrophic portion of

the left ventricle.
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Fig. 1. Schema of the cross-sectional echocardiographic views of the left ventricle and
the division of segments.
(a) a. Short-axis cross-sections are set up at the chorda tendinea level.
b. At the papillary muscle level.
c. Between the papillary muscle level and the cardiac apex level.
(b) Cross-sectional view ofthe chorda tendinea level demonstrating 4 segments including anterior,
lateral, posterior, and medial segments.
(c) At each cross-section (a, b and c in the short axis from the outside circle, the incidence of
hypertrophy of the wall is figured in each segment.

Table 1. Frequency of ECG abnormality in patients with hypertrophic cardiomyo-

pathy
ECG abnormality Cases (no.) % Cases (no.) %
1) Left ventricular hypertrophy 17 94
2) Negative T 17 94
Maximum negative T Vv, 12 70.6
Vv, 3 17.6
vV, 1 5.9
IIr 1 5.9
3) Giant negative T 6 33
Vs 5 83
4) Intraventricular conduction disturbance 8 44
5) Absence of septal Q 5 28
6) Abnormal Q wave 2 11
7) Ventricular premature contractions 2 11
BEOLGOIEESERICRY, ERLLREERE APH (LR AEESR |
BrZLARETHS. Ho TLRIBOREEZ M /20 e B B 2 + FLER i R BE I )/
37 »ic, LAO, RAO, 4 chamber view %% EREEEE>1.4
ek U CFRfl L 7. ¥4EI05 L 2aFEIC By, EEFRE N
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Table 2. Incidence of two-dimensional echo-
cardiographic findings

(@
Form of hypertrophy Cases %
Asymmetric septal (ASH) 14 78
Asymmetric apical (APH) 4 22
(b) (see: Fig. 1)
Site of hypertrophy Cases %
AL 5 28
ALM 4 22
A 4 22
P 2 11
AM 2 11
AMB 1 6
Total 18 100

A=anterior; L=Ilateral; M=medial; P=posterior;
AMB=abnormal muscle bundle

K\W/

Horizontal plane

Fig. 2. Findings of vectorcardiogram.

Frontal plane

O: direction of QRS maximum vector; @: direction of T vector; A : direction of half-area vec-

tor; A: direction of initial vector.
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Table 3. Relationship between portion of hypertrophy in the short-axis view and nega-

tive T wave

Negative T

in I and aVy, (Group of I and aVL)

in II, III and aVy (Group of II, III and aVF)

(ECG)

I, aVL I,avL>11

(sector)

aVL

I, II, aVF | II, III, aVF>I |II1,aVF|III, aVF

Portion of

hypertrophy Vavs Vies Vi

V8~6

Vi-s

VS'-G V8~6 V4~6 VG VS,G

AL 1 3
ALM 1 1
A
AM
P
AMB

1

Abbreviations : see Table 1.

Table 4. Relationship between portion of hypertrophy in the short-axis view and nega-

tive T wave

Negative T wave Cases (no.) Portion of hypertrophy Cases (no.)
Group of I, avVL 7 AL 5
ALM 2
Group of II, III, aVF 7 A 3
ALM 2
AM 1
AMB 1
Ve 2 P 1
AM 1
Total 16 16

Abbreviations : see Table 1.
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Fig. 3. Relationship between half area vector

in horizontal plane and portion of hypertrophy.
O: AL, ALM, AM; A: A; @: P; x: AMB (A=

anterior; L=lateral; M =medial; P=posterior).
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Fig. 4. Graphic records in Case 1.

In the short-axis view of the left ventricle, hypertrophy is observed from the posterior to lateral
segment. ASH and APH are not observed. In ECG, the finding of left ventricular hypertrophy and
ST-T changes in limb leads and V., are observed, but no clear negative T wave is shown. In the
vectorcardiogram, the QRS loop in the horizontal plane is mostly located at the left posteriority and
the vector of the QRS loop directs posteriorly, well revealing the hypertrophic portion.
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Fig. 5. Graphic records in Case 2.

In the short-axis view of the left ventricle, hypertrophy is observed in the anterior segment, and
both of ASH and APH are observed. In ECG, there are left ventricular hypertrophy, small negative
T waves in I, IT and aVF, and negative T waves in V3. In the vectorcardiogram, the maximum
and half area vectors of QRS loop in the horizontal plane direct left ward and anteriorly and the T
loop directs right ward and posteriorly. In the group with negative T waves in II, III and aVF,

APH is found in a great number, and in the cross-sectional view of the short axis, there are man
g s ’ y

cases with hypertrophy from the anterior to medial segments.
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QRS BT ARERFTR LXK TE 202, %
ETE QRS BoEHsHct L, T Boiwi
NI 7 QSRR M EE TH b, EAE]
<ix T ol s 22, QRS Bomlins

— 1096 —



l )
- _..4(\...
1 —Jl\lh V1 ;}
I
—_— N
I _JL_..\- Vo oo

m -—{/\!- V3 i

P

NR‘T“LVerJ‘
|

i
|

.VL.—J’I\/‘- Vs “t\/h

|

4

Vr_aal Ve i oo

Fig. 6. Graphic records in Case 3.
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In the short-axis view of the left ventricle, hypertrophy is observed from the anterior to lateral

segment, and ASH is observed, whereas no APH is recognized. In ECG, negative T waves are

observed in I, aV;, and V,.. In vectorcardiogram, the maximum and half area vectors of QRS
loop in the horizontal plane direct left ward and posteriorly, whereas the T loop directs right ward

posteriorly.
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