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Background: In many cases of cyanotic congenital heart disease with pulmonary atresia or stenosis, the ascend-
ing aorta is larger than normal. This enlarged aorta reduces the retroaortic space and makes corrective surgery
difficult. To overcome this problem, we devised an aortic extension using only the self-aortic tissue.

Methods: Between 2005 and 2013, we performed this procedure in five patients: four with a functional single
ventricle and one with pulmonary atresia and ventricular septal defect. Operative data, prognosis, and change in
the aortic diameter were examined postoperatively.

Results: Mean patient age at the time of surgery was 18.2%7.6 months (range, from 7 months to 2 years)
and mean body weight was 8.4+0.9 (range, 7.1-10.0) kg. The aortic extension procedure was performed in
approximately 30 min in all cases. The ratio of the maximum to peripheral diameter of the ascending aorta was
1.64%+0.22 preoperatively and was significantly reduced to 1.01+0.36 postoperatively. No stenosis or re-enlarge-
ment was observed over 53.8+38.3 (range, 32-130) months postoperatively.

Conclusion: This aortic extension procedure without the use of a prosthetic graft or autograft enlarges the ret-
roaortic space by extending and plicating the ascending aorta and allows decompression of the central pulmo-
nary artery and bronchus. It also has potential for growth of the aorta.
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Fig. 1 The operative technique
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Table 1 Preoperative diagnosis

No Diagnosis Pulmonary artery Ascending aorta Tracheal stenosis Previous operation

1 DORYV, multiple VSD  atresia, non-confluent dilatation — rt.BTS, 1t.BTS, BDG, PA plasty

2 SV atresia aneurysm — [t.BTS

3 SV atresia, non-confluent dilatation yes It.BTS, rt.BTS

4 SV, TAPVC atresia, non-confluent aneurysm — It.BTS, rt.BTS, TAPVC repair,
PA plasty, BDG

5 VSD, MAPCA atresia dilatation — central shunt, UF,

palliative RVOTR

BDG: bidirectional Glenn, BTS: Blalock-Taussig shunt, DORV: double outlet right ventricle, MAPCA: major aorto-pulmonary col-
lateral artery, PA: pulmonary artery, RVOTR: right ventricular outflow tract repair, SV: single ventricle, TAPVC: total anomalous
pulmonary venous connection, UF: unifocalization, VSD: ventricular septal defect

Table 2 Patient demographics and operative data

Age Body weight Concomitant

Procedure during aortic cross-clamp

Aortic cross-clamp Follow-up

(month) (kg) procedure time (min) (month)
1 25 8.2 TCPC Aortic extension+anastomosis of PA side 55 130
2 7 8.3 BDG Aortic extension 32 38
3 14 8.3 PA plasty, aortopexy Aortic extension+PA plasty 44 34
4 28 10 TCPC, AoV plasty  Aortic extension+anastomosis of IVC side 81 34
5 17 7.1 Rastelli, PA plasty  Aortic extension+PA plasty, VSD closure 112 32

18.2+7.6 8.4%0.9

64.8+28.6 53.8+38.3

AoV: aortic valve, TCPC: total cavopulmonary connection
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Fig. 2 Ratio of the maximum to peripheral diameter of the ascending aorta

(A) Anterior view of the ascending aorta showing the (a) peripheral and (b) maximum diameters of the ascending aorta.
(B) Change in the ratio of the maximum to peripheral diameters of the ascending aorta preoperatively and postoperatively.
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Fig. 3 Anterior and lateral views of the ascending aorta in case 1

(A), (B) Preoperative angiogram. (C), (D) Postoperative angiogram 6 years postoperatively.

(A) (B) ©

Fig. 4 Three-dimensional CT in case 3

(A) Preoperative posterior view of the mediastinum showing the trachea (black arrow) compressed by the enlarged
ascending aorta. (B) Postoperative posterior view of the mediastinum. The ascending aorta was extended and plicated,
which widened the retroaortic space, enabling reconstruction of the central pulmonary artery using a prosthetic graft
(white arrow). (C) Postoperative posterior view of the trachea showing that the compression of the trachea (black arrow)
had been released.
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