Journal of Cardiography 14: 375-387, 1984

fiimmEIC & 52 E8AEME  Phonocardiographic

IREBH DOLE K findings of atypical pat-
ent ductus arteriosus with
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Summary

Among 71 patients with proved patent ductus arteriosus (PDA) as a sole anomaly, 13 were diag-
nosed as having “atypical PDA” because of a lack of a continuous murmur. Of these, 10 had find-
pulmonary hypertension and were the materials of the present study, in which the phonocardiographic
ings were correlated with the findings by other techniques including pulsed Doppler echocardiography.

Six cases with equal pulmonary arterial and aortic pressures showed a diastolic murmur alone.
The murmur started with the pulmonic component of the second heart sound and continued throughout
diastole. All cases showed inspiratory augumentation or presystolic accentuation of the diastolic murmur.
Pulsed Doppler echocardiograms disclosed that the murmur was produced by pulmonary regurgitation
in five of six cases and by a left-to-right shunt via the ductus plus pulmonary regurgitation in one case.

A to-and-fro murmur was observed in three cases. Pulmonary artery pressure was significantly lower
than that of the systemic artery in two of three cases. These hemodynamic findings and pulsed Doppler
echocardiograms indicated that the murmur of the two cases was produced by both a left-to-right shunt
through the ductus and pulmonary regurgitation.

A systolic murmur only was seen in one case and the cause of this murmur was not clear.

In four of five cases with grade IV and V murmur, division or plugging of the ductus was performed
with uneventful clinical course in three and sudde death in one. On the other hand, four of fiive cases
with grade II and III murmur showed Eisenmenger reaction and the surgery was not attempted.

The second heart sound showed normal splitting in eight cases, abnormally wide splitting in one
case and was single in one case.
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HEOHLDIF (GEF4 5, 6), 77 vafEED
15 GRERI 9), 36 & OMUKERIMES D 2 0 1 f51] (I
10), B 5FITH 7. WFhLAEBOAEEKE
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Table 1. Materials categorized by the type of
a murmur and the diseased entity.

__Typical
murmur (58)
Diastolic
murmur  (6)
PDA_ | Pulmonary To and fro
(71) hypertension (10) murmur  (3)
Systolic
murmur (1)
| _Atypical S::::::f To and fro
murmur (13) murmur  (2)

endocarditis (2)

Trivial shunt (1)———:-nzran"’jrf’° )
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Table 2. Summary of the findings of phonocardiograms, pulsed Doppler echocardiograms

and hemodynamics

Phonocardiography Doppler Hemodynamics
No. | Age Sex - - Vode of -
PMI  [intensity| Quality l"sp"g !m"/mm al:resystol Fion | solitting of 52| PR ﬂwu bi“nepk Qr/Qs | Re/Rs | Pe/Ps
1149 M |4LMCL| V |harsh + + normal | + - 1.71 1 0.56 | 0.99
2134 F |3L V | harsh + + normal | + + 1.55 | 0.64 | 0.95
Diastolic | 3 | 37 F |3llat I | blowing + - normal | + - 250 ] 0.32 | 0.91
murmur 4 151 M |6LMCL| II |blowing + + normal | + - | 067]|160]| 1.24
5126 F |3Llat N | harsh - + normal | + - 0.70 | 1.51 | 1.01
6 |26 F |3Llat I | blowing + + normal | + - 0.39 | 244 | 1.03
7 |33 F |2LUlat N | harsh - - single + + 1.60 | 0.51 | 0.79
Toandfro| g (&> £ |3iat | v |harsh - - |wide |+ % |236]|0.17]051
murmur
9|18 M |3Llat I | blowing * - normal | % * 0.21 | 548 | 1.13
Systolic 45124 F |20 I |normal| - — | rorma|-| - |o18]|690]| 1.25
murmur

PMI=point of the maximum intensity of a murmur; S,=second heart sound; PR =pulmonary regurgitation;

PA=pulmonary artery; *=the procedure is not performed.
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Fig. 1. Phonocardiogram (Case 1).
A rough pandiastolic murmur is best heard in the 4th left intercostal space at the mid-clavicular line

(4LMCL).

Fig. 2. Pulsed Doppler echocardiogram (Case 1).
Abnormal Doppler signal is recorded in the right ventricular outflow tract during diastole (black
arrow), indicating pulmonary regurgitation.
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Fig. 3. Intracardiac phonocardiogram (Case 1).

No significant murmur is recorded in the main pulmonary artery (left panel). In the outflow tract
of the right ventricle, the maximal intensity of a pandiastolic murmur is demonstrated (middle panel),
but the intensity of the murmur is decreased by inflation of a balloon placed in the ductus (right panel).
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Fig. 4. Phonocardiogram (Case 4).
A pandiastolic murmur is best recorded in the 6th left intercostal space at the mid-clavicular line
(6LMCL) and increases with inspiration.
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CONTROL AFTER MEXAN

Fig. 5. Phonocardiograms (Case 2).
A loud pandiastolic murmur is best recorded in the 3rd left intercostal space (3L) (left). The mur-

mur is increased in intensity by intravenous administration of methoxamine (right).

Diastole

Systole

Fig. 6. Lateral views of left ventriculograms (Case 2).
The contrast material traverses the ductus from the aorta to the pulmonary artery (black arrow)

during diastole alone.
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Pulmonary Regurgitation

L

TOWARD

?,: r, : '~}??. e - 8 w Yo 8

.......

Fig. 7. Pulsed Doppler echocardiograms (Case 2).
Abnormal Doppler signal is detected not only in the right ventricular outflow tract (upper panel)

but in the main pulmonary artery (lower panel), indicating that the diastolic murmur of this case is

produced by both pulmonary regurgitation and a left-to-right shunt.
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Fig. 8. Phonocardiograms (upper panel: Case 7, lower panel: Case 8).
A harsh, to-and-fro murmur with diastolic accentuation is seen in both cases.
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Fig. 9. Phonocardiogram (Case 9).

A high frequency to-and-fro murmur is seen in the 3rd left intercostal space laterally (3L lat).
The diastolic murmur starting immediately after the prominent IIp is thought to be caused by pul-
monary regurgitation, but the exact cause of the late systolic murmur is not clear.

Fig. 10. Phonocardiogram (Case 10).
A crescendo systolic murmur is seen in the 2nd left intercostal space (2L). The origin of this

murmur is not decided.
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