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Summary

A case of the obstructive sleep apnea syndrome revealed reversible leftward displacement of the
interventricular septum by echocardiography during sleep.

A 46-year-old housewife with congenital micrognathia was admitted to our hospital complain-
ing of severe dyspnea and general edema. On admission, she had severe hypoxemia (PaO,=35.2
mmHg), pulmonary hypertension (mean pulmonary artery pressure=70 mmHg) and right heart failure.
Her echocardiograms revealed enlargement of the right ventricle with a flattened left ventricle. A sleep
study performed after partial resolution of her right heart failure disclosed that severe hypoxemia and
pulmonary hypertension (mean pulmonary artery pressure=70 mmHg) occurred after relatively long
periods of apnea. With vigorous inspiratory efforts during sleep apnea, transient enlargement of the
right ventricle and leftward displacement of the septum causing the flattened left ventricle were ob-
served echocardiographically. A concomitant decrease in left ventricular inflow velocities was also
observed by the pulsed Doppler method. However, these findings immediately returned to normal
with the resumption of ventilation.

We concluded that these repetitive apneic events due to obstruction of the airway during sleep
might accelerate complete eventual pulmonary hypertension and right heart failure.
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Fig. 1. Chest radiographs.
On admission, marked cardiomegaly, bilateral pleural effusion and pulmonary congestion are
evident (left). Two months later, mild cardiomegaly (CTR: 0.53) is present, but no pulmonary

congestion is noted.
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Fig. 2. Electrocardiograms.

Left panel shows severe right axis deviation and the
pattern of right ventricular overload on admission.
Right panel, recorded two months later, shows that
the axis is normalized, but the pattern of right ven-
tricular overload still remains.
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Fig. 3. Two-dimensional echocardiograms on admission.
Two-dimensional echocardiograms show marked dilatation of the right ventricle with leftward
bulging of the interventricular septum and flattening of the left ventricle.
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Fig. 4. Serial short-axis echocardiograms at end-diastole (top) and end-systole (bottom)

during the clinical course.

Arterial blood gas analysis and hemodynamic changes are tabulated.

On admission (Feb. 1985), severe dilatation of the right ventricle with leftward bulging of the IVS,
severe hypoxemia and hypercapnic acidosis, and severe pulmonary hypertension are shown.

One month later (Mar. 1985), the above-mentioned abnormalities are improving remarkably.

Two months later (Apr. 1985), nearly all the data are normalized, though slight flattening of the
left ventricle and moderate hypoxemia are still present.

PaO,=arterial oxygen tension; PaCO,=arterial carbon dioxide tension; SaO,=arterial oxygen
saturation; HR =heart rate; BP=blood pressure; PCW =pulmonary capillary wedge pressure; PA=
pulmonary artery pressure; CO=cardiac output; IVS=interventricular septum.
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Fig. 5. Polysomnogram.
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Mean pulmonary artery pressure (mPAP) and O, saturation (ear oximeter) are measured simul-
taneously with nasal air flow during sleep apnea. After a relatively long period of apnea over more
than one minute, mPAP steeply increases up to 70 mmHg and O, saturation decreases to 30%.
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Fig. 6. Short-axis echocardiograms during sleep apnea.

A transient dilatation of the right ventricle with leftward displacement of the septum and flattening
of the left ventricle are observed at the end of the inspiratory effort. On the contrary, the left ventricle
is dilated in end-diastole at the beginning of the expiratory effort.

Insp.=inspiration; Exp.=expiration.
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Fig. 7. M-mode echocardiograms during sleep apnea.

M-mode echocardiogram is recorded at the level of the papillary muscle together with nasal air
flow and abdominal movement during sleep apnea. At the end of the inspiratory effort (point A),
dilatation of the right ventricle with shift of the interventricular septum toward the left ventricle is
observed transiently. On the contrary, at the beginning of the expiratory effort (point B), dilatation
of the left ventricle is observed.

ECG =electrocardiogram; ABDOMEN =abdominal movement; AIRFLOW =nasal air flow; Insp.
=inspiration.
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Fig. 8. M-mode echocardiograms at the initiation and the end of sleep apnea.
At the beginning of apnea (panel A, arrow), dilatation of the right ventricle with the shift of the

interventricular septum toward the left ventricle is shown. These findings are resolved to normal
with the resumption of ventilation.

ECG =electrocardiogram; ABDOMEN =abdominal movement; AIRFLOW =nasal air flow; Insp
=inspiration.
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Fig. 9. Inflow velocity pattern of the left ventricle by the pulsed Doppler method.
Flow velocity decreases (arrows) with inspiratory effort during apnea.
ECG =electrocardiogram; PD =pulsed Doppler; ABDOMEN =abdominal movement; AIRFLOW

=nasal air flow; Insp.=inspiration.
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