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Summary

In nine patients with transposition of the great arteries, hemodynamic changes after the initial
balloon atrial septostomy (BAS) were investigated using pulsed Doppler echocardiography and cardiac
catheterization. Patients consisted of five males and four females, who ranged in age from zero to 82
days (median, one day). All but one who had ventricular septal defect had no associated cardiac anomalies
other than patent ductus arteriosus. Prostaglandine E; was administered before and after BAS to four
patients who had hypoxemia.

At cardiac catheterization, right and left atrial pressures and arterial oxygen partial pressure were
measured. Using pulsed Doppler echocardiography, the time-velocity curve was recorded at the tricuspid
and mitral valves, pulmonary artery, ascending aorta and interatrial septum. The maximum diastolic
velocity was measured from the tricuspid and mitral valve time-velocity curves. The product of the time-
velocity integral and heart rate was measured from the time-velocity recordings at the pulmonary artery
and ascending aorta. The duration of the left-to-right shunt at the foramen ovale was measured and
was normalized by corresponding R-R intervals on the electrocardiogram.

After BAS, left atrial pressures and pressure gradients between both atria decreased signifi-
cantly (p<0.01). Arterial oxygen partial pressure increased from 24.4+7.2 to 40.4+6.0 mmHg
(p<0.01). The maximum flow velocity at the tricuspid valve increased significantly (p<0.01), but that
at the mitral valve showed no significant change after BAS. The velocity time integral of the aorta in-
creased significantly (p<0.01), but that of the pulmonary artery did not. The duration of the left-to-
right shunt at the foramen ovale increased significantly. In all, Doppler signals of the ductal shunt could
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be detected after BAS.

We concluded that left-to-right shunts increase after BAS through the ductus arteriosus and
foramen ovale, resulting in the increment of the tricuspid and aortic blood flows, and an increase of
arterial oxygen partial pressure. These hemodynamic changes are apparently influenced by the reduction
of the left atrial pressure and the pressure gradients of both atria.
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Table 1. Materials

Case Sex Age (days) VSD Weight (Kg) PGE,

1 F 1 0 3.2
2 F 1 0 3.3
3 M 1 0 2.2 yes
4 M 1 0 3.8 yes
5 F 27 0 3.3 yes
6 M 0 0 3.4
7 M 51 + 4.1
8 F 82 0 4.2
9 M 1 0 3.2 yes

VSD=ventricular septal defect; PGE,=prostag-
landin E,.
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Fig. 1. Diagrams of Doppler echocardiograms.
MF =mitral flow velocity curve; TF =tricuspid flow
velocity curve; AF =aortic flow velocity curve; PF=

pulmonary flow velocity curve; IASF=flow velocity
curve through the interatrial septum; HR=heart
rate; LR =duration of left to right shunt; RR=dura-
tion from the R to R of the electrocardiogram.
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Fig. 2. Changes in left atrial pressure, pressure gradient between atria and arterial oxygen
partial pressure.

LAP=Ieft atrial pressure; PG =pressure gradient between atria; PO,=arterial oxygen partial pres-
sure; Pre=before septostomy; Post=after septostomy.
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Fig. 3. Change in the mitral valve peak flow
velocity. Fig. 4. Change in the tricuspid valve peak flow
MVPF =mitral valve peak flow velocity; Pre =before velocity.
septostomy; Post=after septostomy; N.S.=not TVPF =tricuspid valve peak flow velocity; Pre=
significant. before septostomy; Post=after septostomy.
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Fig. 5. Change in pulmonary arterial flow
velocity integral.

PAF =pulmonary arterial flow velocity integral;
Pre=before septostomy; Post=after septostomy;
N.S.=not significant.
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Fig. 6. Change in the aortic flow velocity in-
tegral.

AOF =aortic flow velocity integral; Pre=before
septostomy; Post=after septostomy.
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Fig. 7. Change in duration of left to right
shunt through the interatrial septum.

LR =duration of left to right shunt through the in-
teratrial septum; RR=duration from R to R on elec-
trocardiogram; Pre=before septostomy; Post=after
septostomy; PGE, =prostaglandin E; administration.

RTINS L O L O, FhZ Bk
BIUOABIRMARZRTLELONS. FRE
DFER T, FBIIRMIEE T BAS gt TRE 2
Bl RE RO LT, KEIIRMITE M
TAHERICH o1 ZOFRBIEERTORKIM
T ORI ofER L —ET 5.

DR VAL TOEAEKFEF 0K T, BAS
BEREHRBMI/ERL, EBE»bABRAROA
BRI BEMICH -2, BAS #oLES
b D KRIBILIZ £FINTRE O T = — R TRHEFE L
7, BAS gLt L TR L TWie. RS
REOEE LERBOEREHETELXD &, D
BV CREAEHKRESEML TS L
ETE5. %7 BAS %o SRR LAHO
78% i 100% icE+ 5E LY, BAS B, O
ERE VR TOERE, EE»bAEHMOE
BIZTOREBIZHD LEZ DRI

Uk, BAS #oBFEY v 77— Tk
SR OB biE, KEWIRMLF L0, EiBhAR L5

PF  Post/Pre AF  Post/Pre
1.5 F 20 .
°
L]
L]
° T .
1.0 15 —_—
L[]
L3
L] ° —_—
[ ]
L]
H
N.S.
N.S.
05 1.0 b
(=) (+) (=) (+)
PGE1 PGE1

Fig. 8. Comparison of pulmonary and aortic
flow velocity integrals in those with and without
prostagladin E, administration.

PF =pulmonary flow velocity integral; AF=aortic
flow velocity integral; Pre =before septostomy; Post=
after septostomy; N.S.=not significant.
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