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Summary

In general, methoxamine induces an increase in aortic pressure, thus enhances the intensity of
the continuous murmur of patent ductus arteriosus (PDA). On the other hand, inhalation of amyl
nitrite causes a decrease in aortic pressure resulting in diminished intensity of the murmur. This is
a case report of PDA with an intermittent continuous murmur in which the reversed results of the
pharmacodynamic tests were observed.

The patient, a 23-year-old Japanese female, examined on March 8, 1979, had a vague chest dis-
comfort due to hyperventilation. There was no cardiac murmur on the initial examination. Five
min later, however, a typical continuous murmur of PDA appeared at the cardiac base which did
not vary by changing her position. On March 9, there was only grade 1 ejection systolic murmur at
the base, and again changing position did not produce any variation. Inhalation of amyl nitrite caused
an appearance of the continuous murmur in 90 sec and it reached to the maximum in 5 min. At the
end of one hour, the murmur was still present. Administration of 0.095 mg/kg of methoxamine pro-
duced an intensification of the murmur in 30 sec and then gradually disappeared in 3 min leaving
only a late systolic murmur and the paradoxical splitting of the second heart sound.

Aortography showed a distinct regurgitant jet at the site of PDA while the continuous murmur
was present. Methoxamine was given during the aortography, then, both the murmur and jet dis-
appeared. The pulmonary artery pressure was 36/8 mmHg, with a mean of 23 mmHg.

In surgery, 15 mmx 10 mm of ductus was found and resected. The specimen showed an ab-
normally increased proliferation of smooth muscle with some closing process. It was assumed, there-
fore, that methoxamine acted upon the abnormally proliferated smooth muscle to constrict the ductus
resulting in the disappearance of the continuous murmur. Amyl nitrite, on the other hand, produced
a relaxation of the ductus by acting on the smooth muscle and caused an intensification of PDA mur-
mur in this case.
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Fig. 1. Phonocardiogram of the patient taken on March 9, 1979.
Before the administration of the drugs there is no continuous murmur. There is only grade 1
ejection murmur and normal splitting of the second heart sound.
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Fig. 2. Amyl nitrite inhalation test.

Inhalation of amyl nitrite produces an increased ejection murmur in 15 sec. A continuous mur-

mur appears 90 sec later, and it reaches to the maximum in 5 min.
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Fig. 3. Methoxamin test.

A loud continuous murmur produced by amyl nitrite is seen in the top tracing. Methoxamine
produces an increased intensity of the murmur in 30 sec. The murmur then gradually disappears
and leaving only paradoxical splitting of the second heart sound (bottom 2 tracings).
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Fig. 4. Aortograms obtained in the presence or absence of the continuous murmur.
A) Aortograms obtained during the presence of the continuous murmur show a jet streak from
the aorta towards the pulmonary artery with the visible pulmonary artery trunk.
B) After methoxamine, the continuous murmur disappears. The previously noted jet streak be-
comes vague and the pulmonary artery trunk is not visualized. The aortic side of the ductus in-

creases in size indicating the presence of constriction at the pulmonary artery side of the ductus.
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Fig. 5. Specimen of ductus.

Resected specimen of the ductus shows 15 mm in length. The diameter of the ductus at the aor-
tic and pulmonic side are 10 mm and 8 mm, respectively. The lumen of the ductus is very much

narrowed. A=aorta; P=pulmonary artery.
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Fig. 6. Pathologic specimen of ductus.

Upper left figure shows a transverse section of the ductus. The medial smooth muscle cells are
proliferated and hypertrophied. x13, Weigert-van Gieson’s stain.

Lower left figure shows a longitudinal section of the ductus at transitional area from the ductus
(left) to the pulmonary artery (right). Note thick initimal fibroelastosis and hypertrophied media
of the ductus as compared to those of the pulmonary artery. x13, Weigert-van Gieson’s stain.

Right figure shows a complicated structure of the smooth muscle cells which consist of redupli-
cated double layers of longitudinal and circular orientation. X100, Hematoxylin-Eosin stain.
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