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Trans-septal catheter ablation is performed for patients with arrythmogenic substrates at the left atrium and mitral annulus
when the retrograde aortic approach is difficult. The transseptal puncture (TSP) is done under the monitoring of transesopha-
geal echocardiography (TEE) after the detection of the atrial septum using atrial angiography for adult patients. However, the
procedure of TSP for pediatric patients with congenital heart disease is difficult with only the conventional techniques because
of variations in atrial septal morphology.

We experienced two pediatric cases of transseptal catheter ablation with congenital heart disease (post-operative status of
Senning 1, atrioventricular discordance 1). We used cardiac multi-detector CT (MDCT) to identify the atrial septum before the
procedure and simulated TSP and the catheter approach to the arrythmogenic substrate. We then successfully performed TSP
with TEE monitoring based on the MDCT images, without complications under general anesthesia.

This combined technique of MDCT imaging and TEE is effective in performing transseptal catheter ablation for pediatric
patients with congenital heart disease and unusual atrial septal morphology.
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Fig. 1 A: This figure demonstrates the systemic venous atrium and the intra-atrial septum.
The curved arrow simulates the catheter approach after transseptal puncture (TSP).

The horizontal line shows the puncture level.

B: Two-dimensional view of MDCT at the puncture level.
MA: mitral annulus, TA: tricuspid annulus, SVC: superior vena cava, IVC: inferior vena cava,
LV: left ventricle, RV: right ventricle, PVA: pulmonary venous atrium, SVA: systemic venous
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Fig. 2 Trans-esophageal echocardiography at
the puncture level.
This image is equal to the two-dimensional
image of MDCT. Arrow indicates the tip of
the Brockenbrough needle.
PVA: pulmonary venous atrium, SVA: sys-
temic venous atrium, LV: left ventricle, RV:
right ventricle

Fig. 3 Anteroposterior (A) and lateral (B) fluoroscopic views of the mapping and ablation catheter (MAC) in
the pulmonary venous atrium.
RV: right ventricle catheter, SVA: systemic venous atrium catheter, Eso: esophageal catheter
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Electroanatomical map of SVA and
PVA.

Arrows show the activation pattern
of PVA during atrial flutter. Red tags
indicate the linear ablation points
from MA to IVC.

PVA: pulmonary venous atrium, SVA:
systemic venous atrium, TA: tricuspid
annulus, MA: mitral annulus, IVC: infe-

Fig. 4

rior vena cava, SVC: superior vena cava

Fig. 5 A: This figure demonstrates the LA and intra-atrial septum.
The curved arrow and the horizontal line are same as in Fig 1.

B: Two-dimensional view of MDCT at the puncture level.
TA: tricuspid annulus, RA: right atrium, LA: left atrium
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Fig. 6 This figure shows surface electrocardiographic leads I,
aVf, and V1 and endocardial leads recorded during
tachycardia. Excitation of the left atrium is earlier than
that of the right atrium.

HRA: high right atrium, CS: coronary sinus, LV: left ven-
tricle
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Fig. 7 Transesophageal echocardiography at the puncture
level.
This image is equal to the two-dimensional image of
MDCT. The arrow indicates the tip of the Brocken-
brough needle.
RA: right atrium, LA: left atrium, RV: right ventricle, LV:
left ventricle
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Fig. 8 Anteroposterior (A) and lateral (B) fluoroscopic views of the mapping and ablation
catheter (MAC) in the left atrium.
HRA: hight right atrium, LV: left ventricle catheter, CS: coronary sinus catheter via persis-
tent left superior vena cava
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