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Summary

A 48-year-old man with hypertrophic obstructive cardiomyopathy (HOCM) was studied by serial
cardiac catheterization during incidentally induced syncope.

His hospital admission was for repeated syncopal attacks and chest pain. His electrocardiogram
showed giant negative T waves (>10 mm) in Vj, V, and V; leads, and his M-mode echocardiogram
disclosed typical asymmetric septal hypertrophy, systolic anterior movement of the mitral valve, and
a midsystolic semiclosure of the aortic valve. During cardiac catheterization, we incidentally induced
syncope and recorded the serial pressure changes. During syncope, systemic blood pressure dropped
without appreciable changes in pulmonary arterial and right ventricular pressures. Although blood
pressure was maintained by administering etilefrine and hydrocortisone, syncope persisted. After
administration of propranolol, he recovered from syncope. He was on sinus rhythm throughout the
examinations. The ejection time (ET) obtained from the aortic pressure curve was extremely short
(160 msec) during syncope and prolonged (300 msec) after recovery without significant change in the
heart rate.

We believe that the prompt intravenous administration of propranolol was very effective in re-
lieving myocardial spasm as a possible cause of syncope.
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Introduction

There have only been sporadic reports of
mechanisms of syncope in hypertrophic ob-
structive cardiomyopathy (HOCM). Its genesis
has been attributed to arrhythmias, such as
atrial fibrillation?, asystole®® , ventricular tachy-
cardia and ventricular fibrillation®.

Medical treatment with propranolol has been
used for more than 15 years, but long-term
effects of beta-blocking agents®™® remain con-
troversial. Moreover, patients with HOCM have
recently been treated with calcium-antagonists,
including verapamil and nifedipine. However,
there have been few reports concerning left
ventricular function during syncopal attacks in
HOCM and the pharmacological effects on syn-
cope.

We report here a case of HOCM in which
myocardial spasm as a possible cause of syncope
could be relieved by the prompt intravenous
administration of propranolol.

Case report

A 48-year-old man was hospitalized because
of repeated syncopal attacks and chest pain. At
42 years of age, the patient had an abnormal
electrocardiogram, but remained well until 45
years of age. In 1980, he experienced palpitation,
exertional dyspnea and chest pain on exertion.
The symptoms gradually worsened. He fre-
quently experienced syncopal attacks for more
than 15 minutes after an excessive alcoholic in-
take during 3 months prior to admission. He
was diagnosed as having HOCM by electro-
cardiography and echocardiography. There was
no history of sudden deaths in his family, and
he had never been diagnosed as having hyper-
tension before.

Physical examination disclosed a blood pres-
sure of 128/74 mmHg and a regular pulse of
66 per minute. The lungs and abdomen were
unremarkable. The third and fourth heart sounds
were audible and the latter was palpable. These
was a grade2/6midsystolic high-pitched murmur.

Chest radiography showed no congestion or
other abnormalities in the lung fields. The

cardio-thoracic ratio was 47 percent (Fig. 1).

An electrocardiogram demonstrated high volt-
age R waves, giant negative T waves above
10 mm in V3, V, and V; leads, and negative T
waves in I, II, aVL and Vg leads (Fig. 2).

An M-mode echocardiogram demonstrated
abnormal systolic movement of the mitral valve?,
asymmetric septal hypertrophy!® (ratio: 22/14=
1.6), decreased septal motion, and a midsystolic
semiclosure of the aortic valve! (Fig. 3).

In the two-dimensional echocardiogram, a
long-axis view suggested midventricular nar-
rowing in systole (Fig. 4B). On the apical view,
there was obstruction at the midportion of the
left ventricle during systole, and the left ventri-
cular cavity had the shape of a figure ‘8’
(Fig. 4D).

As shown in Table 1, cardiac catheterization
revealed slightly elevated left ventricular end
diastolic pressures. Cardiac index and stroke in-
dex measured by the thermodilution method
were decreased.

The serial changes in hemodynamic para-
meters before, during and after syncope were
as follows (Fig. SA~K):

Before syncope, the heart rate was 77 beats
per minute and regular. The aortic (AoP),

Fig. 1. Chest radiograph on admission.
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Fig. 2. Electrocardiogram on admission.
Giant negative T waves and high voltage R waves
are noted in leads Vg, V,, and V;.

pulmonary arterial (PAP) and left ventricular
systolic pressures and the ET were 132/74
mmHg, 24/10 mmHg, 128 mmHg, and 252
msec, respectively (Fig. 5A, B).

When we inserted a catheter into the apex of
the left ventricle, ventricular premature beats
occurred, and the patient lost consciousness
(Fig. 5C). During syncope, the AoP fell to
78/46 mmHg (Fig. 5D) but the electrocardio-
gram showed a sinus rhythm and a rate of 120
per minute. Pulmonary arterial and right ven-

A catheter-induced syncope in HCM

Table 1. Hemodynamic parameters
(mmHg)

Systolic Diastolic Mean EDP

RV 24 5
PA 24 10 13

PCW 8

AO 128 72

LV 132 14

CIl 2.83 //min/m?
SI 40 ml/m?

Abbreviations: RV=right ventricle; PA=pul-
monary artery; PCW=pulmonary capillary wedge;
AO=aorta; LV=left ventricle; CI=cardiac index;
SI=stroke index.

tricular systolic pressures, 27/10 mmHg and
25 mmHg, respectively, did not change through-
out the syncopal attack. However, the ET was
markedly shortened to 102 msec (Fig. 5D, E).

Twenty seconds after the onset of syncope,
the heart rate spontaneously returned to 66
per min, but the AoP remained 88/46 mmHg,
and the ET remained short (160 msec) (Fig.
5F).

We promptly administered 5 mg etilefrine
and 1,000 mg hydrocortisone intravenously.
The AoP increased to 120/58 mmHg. The
electrocardiogram showed a regular sinus
rhythm with 74 per minute, but the ET re-
mained short (160 msec) during the syncopal
attack (Fig. 5G).

After placing a temporary pacemaker in the
right ventricle, we again administered 2 mg
propranolol at a rate of 0.4 mg per minute.
Abruptly the ET was lengthened to 300 msec
and the patient recovered from his syncope
(Fig. SH~K).

Discussion

The annual mortality in HOCM is 3 or 4 per-
cent™%13 and about half of the deaths occur
suddenly. Many investigators hava proposed a
possible relationship of syncope or sudden death
to arrhythmias. HOCM is characterized by
outflow tract obstruction with pressure gradi-
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Fig. 3. M-mode echocardiograms.

In the upper panel (A), arrows indicate systolic anterior movement of the mitral valve (left) and
asymmetric septal hypertrophy (right). Thickness of the interventricular septum is 22 mm and
thickness of the left ventricular posterior wall is 14 mm. In the lower panel (B), an arrow indicates
a midsystolic semiclosure of the aortic valve.
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diastole

systole

diastole

, systole
Fig. 4. Two-dimensional echocardiograms in the long-axis view (A, B) and apical view
(C, D).

A and C show end-diastolic phase, B and D, end-systolic phase, respectively. In the long-axis view,
the left ventricular cavity has mid-ventricular narrowing in systole (B). In the apical view, the left
ventricular cavity is obliterated at the midportion in systole (D) and has the shape of a figure ‘ 8 .

Abbreviations: RV =right ventricle; LV =left ventricle; LA =left atrium; AO =aorta.
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H R(beaymin)

H
boPirae

diastolic 74
LVP (mmHg) 128(syst) 107(syst)
PAP (mmHg)
systolic 24 29 30 27
diastolic 10 14 14 10
RVP (mmHg) 25(syst)

E T (msec) 252 102

Hydrocortisone
1000mgiv
Etilefrine S5mgiv Propranolol 2mg iv

¥

Temporary Pace-maker

100
mmHg|

0 v Y

H R(beaymin) 66 74 70 70 67 67

Hg)
Ao aned 88 120 130 128 130
diastolic 46 58 66 68 76

ET (msec) 160 160 300 300

Fig. 5. Serial changes of hemodynamic parameters before, during and after syncope.
Abbreviations: HR=heart rate; AoP=aortic pressure; LVP=left ventricular pressure; PAP=
pulmonary artery pressure; RVP =right ventricular pressure; ET =ejection time.
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ent'® and decreased compliance. As Goodwin
reported!?, exercise and emotion may precipitate
tachycardia and a decrease in stroke volume and
blood pressure, which secondarily may lead to
arrthythmia. Such a case was reported by Ni-
shimura et al!®, however, it has never been
proved whether arrhythmia is a cause or result.

We encountered a very rare case of HOCM
in which syncope continued without arrhythmia.

Initially, pulmonary arterial and right ven-
tricular pressures showed no remarkable changes
in the syncopal attack. Therefore, so-called
shock was an unlikely cause. Following pro-
pranolol administration, the ET was abruptly
lengthened to 300 msec without change in
heart rate and the patient promptly recovered
from his syncope. The rhythm was always
regular sinus rhythm. The mechanism of action
of propranolol is not known, but it may act di-
rectly on the myocardial cells and produce a
decrease in myocardial contractility.

As suggested by Cumming et al'”, propranolol
administered intravenously quickly relieve
anoxic spells in tetralogy of Fallot!®. Johnson
also reported that the mechanism underlying
the anoxic attack was due to excessive myo-
cardial tonus or right ventricular infundibular
spasm!®. In the present case, myocardial spasm
or an increase in the obstruction led to dis-
turbances of left ventricular relaxation and de-
crease of stroke volume and blood pressure,
resulting in the syncopal attack.

We hypothesize myocardial spasm as a cause
of syncope and sudden death in HOCM. Ad-
ministration of a bolus of propranolol is man-
datory to relieve a catastrophic syncopal attack.
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