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BIREHAEOBEHRNTEK Real time cross-sectional
echocardiography of the
patent ductus arteriosus
in infants and children
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Summary
Cross-sectional echocardiographic visualization of the patent ductus arteriosus (PDA) with various
congenital heart diseases in infants and children was reported.

Study population consisted of 73 patients (pts) aged 1 day to 15 years. The diagnosis was confirmed
in all pts by angiography. The transducer was usually placed over the left precordium in the second
or third intercostal space and the images of PDA were obtained in horizontal and sagittal sections.

PDA was visualized in 38 of 73 pts (13 of 22 pts with simple PDA, 1 of 4 pts with PDA and ven-
tricular septal defect, 5 of 6 pts with PDA and mitral insufficiency, 1 of 4 pts with PDA and transposi-
tion of the great arteries, all of 4 pts with PDA and coarctation of the aorta, all of 3 pts with PDA and
interruption of the aortic arch, all of 5 pts with PDA and hypoplastic left heart syndrome, 3 of 18 pts
with PDA and pulmonary atresia, and 2 of 7 pts with PDA and other cardiac lesions). Also the plug
was visualized in all 12 pts with the plug closure of PDA.

The direct imaging of the ductus arteriosus by cross-sectional echocardiography might be useful
for the diagnosis of complex congenital heart disease.

Key words

Cross-sectional echocardiography Patent ductus arteriosus Contrast echocardiography
ExfERSRFEE ¥ — NREF " Department of Pediatrics, National Cardiovascular
kA HRER & 5-125 (F565) Center, Fujishiro-dai 5-125, Suita 565

Presented at the 19th Meeting of the Japanese Society of Cardiovascular Sound held in Kyoto, October 20-21, 1979
Received for publication January 28, 1980

— 357 —



fi\‘ﬂ, %ﬁ) 331‘1@53, 1EH

© h g 5 BIREEIE (LT PDA LBg) flick\vT, ¥
Lok TkwEgticx v, PDA offH%1Tv, ZDE
e, ERMETERBEE HRIZLY, & BEEEBIC X 0 B E T - 7 0 THES .
KEOCEBOLAFHOBEIE L & XV RKLER
B, EICERREY R LOBIOAREL 2 - T NREFE
Sr st5ix Table 11277+ X 512, 197847 A X v
4E], Fxi/NRBOREL DERMEERICHE 19794 10 A CnY + v & —ARBIRT, £#%

Table 1. Materials (Patients with PDA)

No. of cases with

Complicated cardiac No. of Age PDA detected by
lesions cases cross-sectional echo
Simple PDA 22 6m-15y 13
Plug closure of DA (11) 4y -15y 6)
VSD 4 3m- 3y 1
Plug closure of DA (1) 3y 0)
MI 6 10m- 3y 5
TGA 4 10d - 4m 1
Co/Ao 4 1m- 3y 4
Interrupt/Ao 3 16d — 2m 3
HLHS 5 1d - 2m 5
PA 18 3d -10y 3
PPA O] 3d- Im 1)
T/F 7 1m- 4y (1)
TA 3) 1m-10y 0)
CAVC (3] 1m- 6y (1)
Miscellaneous 7 2
Hemitruncus (1) 4m 1)
DORV (1) 1y )
TAPVC (2) 10d -14d 0)
ECD (1) 1y 0)
SVAS (1 15y (1)
CCM 1) 4m 0)
Subtotal 73 37
Control 40 1d -15y 0

PDA =patent ductus arteriosus; VSD=ventricular septal
defect; MI=mitral insufficiency; T'GA=transposition of the
great arteries; Co/Ao=coarctation of the aorta; Interrupt/Ao=
interruption of the aortic arch; HLHS=hypoplastic left heart
syndrome; PA =pulmonary atresia; PPA =pure pulmonary
atresia; T/F =tetralogy of Fallot; TA=tricuspid atresia; CAVC=
common atrioventricular canal; Hemitruncus=the right pul-
monary artery arising from the ascending aorta; DORV =double
outlet right ventricle; TAPVC=total anomalous pulmonary ve-
nous connection; ECD=endocardial cushion defect; SVAS=
supravalvular aortic stenosis; CCM = congestive cardiomyopathy.
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Horizontal view

4 Sagittal view

Fig. 1. The transducer direction for the imaging of the PDA by cross-sectional echocardio-
graphy (Case 1, 10-month-old female with PDA, aortic valve stenosis, mitral insufficiency and pul-

monary hypertension).

T'=transducer; Ao arch=aortic arch; MPA =main pulmonary artery; Asc Ao=ascending aorta;
Desc Ao=descending aorta; LPA=left pulmonary artery; RPA=right pulmonary artery; L=left;

R=right; A=anterior; P=posterior; S=superior; I=inferior.
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Fig. 2. The identification of the PDA in the horizontal section by contrast echocardio-
graphy (Case 2; 1-year-old female with PDA, mitral insufficiency and pulmonary hypertension).
Five per cent dextrose is hand-injected through a catheter with the tip placed in the descending

aorta at cardiac catheterization.
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Fig. 3. The identification of the PDA at the horizontal and sagittal sections by cross-sec-

tional echocardiography (Case 2).
Balloon catheter is pulled back from the descending aorta to the main pulmonary artery. The

balloon echo in the PDA is demonstrated. Lateral plane angiogram is shown in the left panel.
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Fig. 4. Cross-sectional imagings of pre-operative (left) and post-operative (right) PDA in
the horizontal sections (above) and the sagittal sections (below) (Case 2).
Black arrows indicate the PDA and white arrows indicate the division part of the PDA.
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Plug echo

Fig. 5. Cross-sectional imagings of the plug in the PDA after plug closure of the PDA by

Porstmann’s method (Case 3 ; 7-year-old female with PDA).
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Fig. 6. Cross-sectional imagings of the PDA in a case with hypoplastic left heart syndrome
(Case 4; 2-month-old female with PDA, aortic valve atresia and mitral stenosis)
PV =pulmonic valve.
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Fig 7. Cross-sectional imagings of the PDA in a case with transposition of the great arteries
(Case 5, 14-day-old male with PDA, transposition of the great arteries and ventricular septal defect).

The transducer is placed over the right second intercostal space (left) and the left second inter-
costal space (right) in the sagittal sections.
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Fig. 8. Cross-sectional imagings and the angiogram of the PDA in a case with tetralogy
of Fallot (Case 6; l-year-old female, Down’s syndrome with PDA, tetralogy of Fallot and pul-
monary atresia).

The transducer is placed over the right second intercostal space sagittally. The PDA is well vis-
ualized on the cross-sectional echocardiogram even before the peripheral contrast injection (right).
In the left below figure, the contrast materials flow through the PDA (arrow).
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Fig. 9. Cross-sectional imagings of the PDA in
a patient with hemitruncus (Case 7 ; 5-month-old
male with PDA and the right pulmonary artery

arising from the ascending aorta).

Following peripheral injection of contrast material,
the right to left shunt is detected through the PDA
in the sagittal section.
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Fig. 10. Cross-sectional imagings of the PDA in a patient with pure-pulmonary atresia
(Case 8; 1-month-old female with pulmonary atresia and intact ventricular septum).

In the left middle still frame, contrast injected peripherally can be visualized in the descending
aorta. In the left below still frame, contrast flow can be visualized through the PDA from the
descending aorta to the pulmonary artery. Right middle and lower still frames are four-chamber
views and in the right below still the right to left shunt is shown at the atrial level.

RVOT =right ventricular outflow tract; PV =atretic pulmonary valve.
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Fig. 11. Angiocardiogram in a patient of tetra-
logy of Fallot (Case 9; 2-month-old female with
tetralogy of Fallot, pulmonary atresia and right aortic
arch).

An white arrow indicates the PDA.
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