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Summary

An unusual case is reported, in which aneurysmal dilatation and localized bulging
of right ventricular outflow produced the wide and fixed split second heart sound with
markedly delayed pulmonic component.

A 21-year-old male student had no symptoms referable to the cardio-respiratory
system. Chest X rays showed the heart to be within normal limits (Figure 1). The
laboratory findings were shown in Table 1. The electrocadiogram exhibited the right
axis deviation with a frontal plane QRS axis of +85. There were abnormal Q waves
in I, I, II,aVF, V5 and V6, with inverted T waves indicative of the myocardial infarc-
tion at the apex and posterior area. Howerer, it was suspected that QR pattern of
aVF with inverted T wave pointed to a marked forward rotation of the apex which was
confirmed by vectorcardiogram with the initial QRS upwards.

Ventricular premature beats were frequently present (Figure 2). The phonocardio-
gram showed that the first heart sound consisted of three components with Q-I interval
of 0.065 sec(Figure 3). The “ejection” sound was maximally recorded at the apex and
very faintly at 2LSB. The second heart sound was widely split in the pulmonic area
(Figure 4). On inspiration the split measured 0.093 sec,and during expiration 0.080.
The aortic component (IIA) was larger than the pulmonary component (IIP). The
reason for the wide splitting of the second sounds was a prolonged Q-IIP (Table 2).

The cardiac catheterization data were demonstrated in Table 3. The cineangiogram
exhibited the enddiastolic volume to be 118 ml, the stroke volume 65 ml, and the ejection
fraction, 0.55, which were within lower normal limits. The right ventriculogram
disclosed the aneurysmal dilatation and localized bulging of the outflow tract in the
right ventricle (Figure 5). This localized bulging was not visible on lateral projection.
As shown in Figure 6. the motion of the apex was markedly restricted with lowered
ejection fraction. An extensive fibrosis was demonstrated by the biopsy performed
with a biotome in the right ventricle.
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This case had an exceptionally wide splitting of the second sound during expiration.
Four main factors® may be responsible for the wide splitting of the second sound. In
the case reported hare the right ventricular ejection time is 0 35 sec instead of a nor-
mal right ventricular pressure. The prolonged ejection time in this case might be
caused by the aneurysmal dilatation of the outflow tract and the lowered compliance of
the right ventricle, as observed in right ventriculogram. Cases with right ventricular
diverticle have been reported by Cumming? in 1969, and Carter et al® in 1971, Fur-
thermore, it was unlik:ly that the “ejection” sound arised from the pulmonary artery
or the aorta because it was maximally recorded at the ap2x and least audible at 2 LSB.
Probably the “ejection” sound may be more relatad to thz dilated outflow tract of the
right ventricle.
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Figure 1. The chest X ray film
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The film showed the normal cardiac silhouette and normal pulmonary vasculature.
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Figure 2. The electrocardiogram

The abnormal Q waves are present at I, II,
M, aVF, V5 and V6 leads. The negative T
waves are recoded at [, I, aVF, V1, V2, V3,
V4, and V5,
ture beats.

There are some ventricular prema-
These findings are suggestive of the
forward rotation of the apex and right ventricle.
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nents of the second heart sound

2. Respiratory variation of the 2 compo-

Respiratory Variation of Second Components

( msec )

K.K. Nor mal

Inspiration  Q-11p 365 350 # 37
Q-llp 458 397 % 39

Ha-llp 93 7% 8

Expiration Q-11p 370 353% 38
Q-llp 450 375 % 39

lIA-llp 30 2% 7T

Respiratory  Q-11p -5 3t 4
Variston ~ Q-llp 8 2+ 9
Ha-llp 13 Bt 9

(Blazek)
| 0.2]

Figure 3. External phonocardiogram
The microphone is placed at the apex.

at the apex.

prolonged than the normal range.

The"ejection” sound(Ej) is maximally recorded
The interval of Q-Ej is .12 sec, and of Q-I,0.065 sec which is at slightly
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Figure 4. External phonocardiogram
The microphone is placed at the left second interspace.
widely split and the split interval is (.08 sec.
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Table 3. Cardiac catheterization data

" Cardiac Catherization Data

S d ed m 02 vol. %
( mmHg )

SvVC 9 16.31
IVC 8 17.00
RA 9 15.13
RVinf. 25 3 11 16. 55
RVof. 24 7 10
mPA 21 15 18 17.22
rPA 21 15 20 16.59
rPC 15
Ao 114 92 100 21.44(93. 3%)
LV 120 0 14
Saturated Arterial Blood 23. 00(100%)
Cardiac Output 5.52 L/min
Cardiac Index 3,16 Lmin/M2
Stroke  Volume 67 ml/beat

Pulmonary Artery Resistance 120 dynes,sec.cm'5
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Figuer 5.
An aneurysmal dilatation and localized bulging of the right ventricular outflow tract
are seen, The localized bulging can not be found on lateral projection.

— “Diastole

== Systole

Figuer 6. Superimposed tracings of the
serial angiogram of the right ventricle (left
lateral and antero-posterior views)

The solid line denotes the enddiastolic
ventriculogram, and the dashed line, the
endsystolic one. The movement of the apex is
the ejection

markedly restricted. Therefore,

fraction seems to be reduced.

Right ventricular angiogram (left lateral and antero-posterior views)
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