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Summary

A 34-year-old woman with a loud, harsh holodiastolic murmur in the fourth left intercostal space
was reported. Diagnosis of an unusually wide patent ductus arteriosus with pulmonary hyper-
tension was made by cardiac catheterization. Intracardiac phonocardiogram demonstrated a holodiastolic
murmur maximum in the main pulmonary artery, which was considered to be caused by left-to-right
flow through the ductus during diastole. An early diastolic decrescendo murmur and a presystolic
murmur were also recorded in the outflow tract of the right ventricle, which was later proved to originate
from pulmonary incompetence.

After radical operation, a diastolic blowing murmur appeared in the fourth left intercostal space
instead of the loud holodiastolic murmur. Postoperative intracardiac phonocardiogram demonstrated no
diastolic murmur in the main pulmonary artery, but showed a diastolic crescendo-decrescendo murmur
in the outflow tract of the right ventricle. This murmur of the pulmonary incompetence, which decreased
in intensity during the course of recovery, was regarded as Graham Steell murmur due to pulmonary
hypertension.

It is concluded that a loud, harsh holodiastolic murmur is pathognomonic of an unusually wide
patent ductus arteriosus with pulmonary hypertension.
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The cardiac silhouette is enlarged with the left border
formed by a dilated left ventricle. The pulmonary
trunk and its right branch are strikingly dilated. The
pulmonary vasculature is increased in the right
lung.
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Figure 2. Electrocardiogram (above) and vectorcardiogram (below).
Note a tall, peaked P wave in Vi, and high voltage of QRS complexes,
depression of ST segments and diphasic T waves in most leads. Exaggerated
anterior forces of the QRS loop with a figure of eight are present. These findings
suggest right atrial overloading and combined ventricular hypertrophy.
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Figure 3. Echocardiogram.

The aortic and mitral valves show normal movement (above). The pulmonary valve shows diastolic
oblique position with an “a” dip (right below). Marked enlargement of the left ventricular internal dimen-

sion is noted (left below).

AOQO: aortic valve, IVS: interventricular septum, AML: anterior mitral leaflet, PV: pulmonary valve,

LV: left ventricle.

Table 1. Findings on catheterization

Pressure mmHg Og sat.%
syst. diast. mean
SsvC 8 1 4 73
IVC 8 1 5 75
RA 9 0 4 78
RV 104 8 44 80
m-PA 100 62 78 93
AO 118 67 82 95

DB - X7 MVLERPTR: ARARLHEE
EX%5R L7 (Figure 2),

Echocardiogram B R.: {EERATRICEF L <,
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RHICENIE L b, “a” dip L7 (Figure 3).
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Figure 4. Withdrawal tracings from the aorta to the right ventricle.
The aortic pressure slightly exceeds the pulmonary arterial pressure during systole rather than

diastole.
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Figure 5. Lateral aortography.

The contrast material flows from the aorta through a
ductus into the pulmonary artery suggesting the exist-
ence of a left-to-right shunting patent ductus arteriosus.
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Figure 6. Phonocardiogram.
A loud holodiastolic murmur is best recorded at 4 LSB, which is decreased by amyl nitrite inhalation
(above), and increased by intravenous administration of angiotensin (below).
4 LSB: the fourth left sternal border.
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Figure 7. Intracardiac phonocardiogram (1).
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Maximal intensity of the holodiastolic murmur is demonstrated in the main pulmonary artery (right
above). An early diastolic murmur and a presystolic murmur are also recorded in the outflow tract of the

right ventricle (left below).
PDA: patent ductus arteriosus.
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Figure 8. Intracardiac phonocardiogram (2).

The holodiastolic murmur in the main pulmonary artery is decreased by amyl nitrite inhalation (above).
Intravenous administration of angiotensin increases the holodiastolic murmur with occasional appearance

of a continuous murmur (below).
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Figure 9. Postoperative phonocardiogram (1).

A systolic ejection murmur and a holodiastolic crescendo-decrescendo murmur are best recorded at 4
LSB, which decrease in intensity during the cousre of recovery (above). This diastolic murmur shows no
significant change after amyl nitrite inhalation (below).
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Figure 10. Postoperative phonocardiogram (2).
The diastolic murmur is increased by intravenous administration of angiotensin (above), and decreased
by that of aminophylline (below).

T3, AHITHABIIRERE T35 2 BRR A
BED step up A bh, EREEKDFE T HK
ThoTehs, EFAFCIVFT /) —ERFERS
¥, MEBIRMERRGAFELEETHY, FE
ik TRTIEREL LV LIZE Y, HERK
BEESh.

BIREBRTEE D FHFEICE L TidfE~ DR
DBERIT BT WS, 292 FZEITEEE Ot fLEE

PEE L T HHER 2 38 i Wl 2B FHTE IS
BB L&z, FBNT b ARIBW & AT L. —fRIC
ERLIGRMMEE ¥ 2T 29IRERTE T 3,
Bk oofn  MFEMEER 3 WEREESI Z L
NE L, FEipiz S, Ahuja 3 E5EHK O
BRLICERICBWT, iRERLSER%Y
FHEKL, MBIRFFAFASMHT L BRET DD 6
HABICBEFRLEER L LBELT W BD. K

— 429 —



wEF, AR, FFE kEFR BH PR BA

m-P A 60.7.23.

V SO . "

M)

__RY outflow Control

e T s o WMWMMM\\WM oy

pfomtt —s

_RV aspex

i 1. 4 'l:| l"
.ﬁ““. 4Hﬁﬁ““*“*!»

‘y

Angiotensin 40 sec

. '
(o .4’ " Ui

Figure 11. Postoperative intracardiac phonocardiogram.

Note disappearance of the preoperative holodiastolic murmur in the main pulmonary artery, where only
a systolic pulmonary ejection murmur is recorded (left above). In the outflow tract of the right ventricle,
a diastolic crescendo-decrescendo murmur is recorded, which is increased by intravenous administration
of angiotensin (below).
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