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Half-turned truncal switch operation for complete transposition of the
great arteries with ventricular septal defect and pulmonary stenosis
Masaaki Yamagishi, MD, Keisuke Shuntoh, MD, Tsutomu Matsushita, MD, Katsuji Fujiwara, MD, Takeshi Shinkawa, MD,
Takako Miyazaki, MD, and Nobuo Kitamura, MD, Kyoto, Japan

The Rastelli1 or Lecompte operations (réparation à l’ét-
age ventriculaire)2 are commonly used for complete
transposition of the great arteries (TGA) with anterior
aorta, ventricular septal defect (VSD), and pulmonary

stenosis (PS) or a double-outlet right ventricle with anterior aorta
and a left posterior overriding pulmonary artery (PA; ie, false
Taussig-Bing heart3) with PS. However, a warped left ventricular
outflow tract through a space-occupied intraventricular tunnel and
a contrived right ventricular outflow tract are inevitable in these
conventional operations. We developed an alternative surgical
option to ensure straight and nonobstructive aortic and pulmonary
ventricular outflow tracts by using an autologous half-turned trun-
cal block that involves both semilunar valves.

Clinical Summary
A girl weighing 7100 g was referred to our hospital for surgical
repair. By means of echocardiography and angiocardiography, the
cardiac anatomy was diagnosed as TGA with anterior aorta, VSD,
and both valvular and subvalvular PS. A large muscular outlet
VSD was located at a juxtapulmonary position. The infundibular
septum was deviated posteriorly, and the posterior PA was over-
riding the interventricular septum. The pulmonary valve was bi-
cuspid, and the pressure gradient between the left ventricle and the
PA was 65 mm Hg.

At 1 year of age, surgical repair was performed through a
median sternotomy. The ascending aorta was located anteriorly,
and the main pulmonary artery (MPA) was located posteriorly.
The coronary arterial pattern was Yacoub type A. A large right
ventricular branch artery was detected at the right ventricular
outflow tract. An arterial cannula was inserted into the ascending
aorta, and venous return cannulas were directly inserted into the
superior and inferior venae cavae. After institution of moderate
hypothermic cardiopulmonary bypass and subsequent chemical
cardiac arrest, the ascending aorta was transected 10 mm above the
coronary orifices (Figure 1, A). The incised line of the truncal root
was designed around both semilunar valve annuli (Figure 1, B,
dotted line). Also, the incised line on the PA was designed ob-
liquely from the posterior aspect of the proximal site to the anterior
aspect of the bifurcation (Figure 1, B, dotted line). The PA was
incised obliquely along the designed line so as to retain the anterior
wall with the proximal PA stump. Both right and left coronary
arterial buttons were resected with a U-shaped incision (Figure 1,
C). The right ventricular outflow tract was incised along the aortic
annulus (Figure 1, D). The infundibular septum was incised at both
the right and left margins (Figure 1, D, dotted line). The incision
was extended along the pulmonary annulus. With care taken to
avoid mitral valve injury, the midline of the fibrous continuity
between the pulmonary valve and the mitral valve was incised. By
means of this maneuver, a truncal block, which included the entire
aortic and pulmonary valves, was resected. The resected truncal
block was half turned horizontally (Figure 1, E). The anterior wall
of the anteriorly translocated PA was incised longitudinally
through the anterior pulmonary commissure. The posteriorly trans-
located aortic valve was anastomosed to the left ventricular out-
flow tract with a continuous 5-0 polypropylene suture (Pronova;
Ethicon, Inc, Somerville, NJ; Figure 1, F). A nontwisted expanded
polytetrafluoroethylene (ePTFE) patch (W. L. Gore & Associates,
Inc, Flagstaff, Ariz) was anastomosed along the VSD edge with
pledget-reinforced mattress sutures. The superior margin of the
ePTFE patch was anastomosed to the prominence of the infundib-
ular septum. A straight left ventricular outflow tract was then
created. The coronary cuffs were anastomosed to the confronted
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aortic wall defects with continuous 7-0 polydioxanone sutures
(Ethicon; Figure 1, G). After the pulmonary bifurcation was trans-
located anteriorly, the ascending aorta was reconstructed by means
of end-to-end anastomosis. The posterior wall of the proximal
pulmonary stump, which was the anterior wall before the half-turn
maneuver, was anastomosed to the posterior wall of the pulmonary
bifurcation (Figure 1, H). Because the PA was transected ob-
liquely, both walls were within easy reach. The anterior wall of the

neo–right ventricular outflow tract was covered with an autologous
pericardial patch equipped with a monocuspid fan-shaped ePTFE
valve (Figure 1, I). The tricuspid pulmonary valve was recon-
structed together with native pulmonary cusps.

There was no conduction disturbance. Postoperative Doppler
echocardiography showed laminar flow through a straight left
ventricular outflow tract and a nonobstructed right ventricular
outflow tract.

Figure 1. A, The aorta (Ao) was located anteriorly, and the MPA was located posteriorly. The aorta was transected
10 mm above the coronary orifices. B, Anterosuperior view of the truncal root. The dotted line indicates the incised
line. The supposed incised line on the MPA runs obliquely from the posterior wall of the pulmonary annulus to the
anterior wall of the pulmonary bifurcation. C, The MPA was incised obliquely so as to keep the anterior wall to
the proximal side. Both coronary arterial buttons were resected. D, Along the aortic annulus, the anterior wall of
the right ventricle was incised. The dotted line indicates the incised line on the infundibular septum. E, The midline
of the fibrous continuity between the pulmonary valve and the mitral valve was incised. The truncal block involving
both semilunar valves was separated from the ventricular outflow tract. The resected truncal block was half
turned. F, The half-turned truncal block was anastomosed to the ventricular outflow tract. First, the posteriorly
translocated aortic annulus was anastomosed to the left ventricular outflow orifice. The up-front pulmonary
commissure was cut through.
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Discussion
An inevitable late complication after the Rastelli or the Lecompte
operation is the development of outflow obstruction of the left or
right ventricle or of both ventricles.4-6 The VSD diminution caused
by the postoperative geometric change of the left ventricle5 and a
narrowing of the intraventricular tunnel induces left ventricular
outflow tract obstruction. The extracardiac prosthetic conduit in
the Rastelli operation and a stretched MPA, which is translocated
anteriorly to the huge aorta in the Lecompte operation, are primary
causes of right ventricular outflow tract obstruction. As an alter-
native, the Nikaidoh operation7 is a novel technique to overcome
the faults of the Rastelli and Lecompte operations; however, it has
serious drawbacks concerning coronary insufficiency and subse-
quent myocardial damage.

The advantages of our technique are as follows. Late left
ventricular outflow tract obstruction is entirely avoided with our
technique because a wide and straight left ventricular outflow tract
is provided by means of posterior translocation of the ascending
aorta and because the systemic bloodstream is not passed through
either the VSD or the intraventricular tunnel. Oblique transection
of the MPA and the truncal half-turn maneuver provide sufficient
length of the autologous pulmonary posterior wall for direct anas-
tomosis by itself. Overstretching of the MPA is avoided by means
of posterior translocation of the ascending aorta to make room for
the MPA on the right ventricular outflow tract. The preserved
autologous pulmonary valve is effective in preventing pulmonary
regurgitation. The risk of late right ventricular outflow tract ob-
struction will be significantly reduced by elimination of the extra-
cardiac conduit and by the nonstretched MPA. The growth poten-
tial of the MPA is also preserved.

Our technique is a useful alternative to the Rastelli or Lecompte
operations for TGA with VSD and PS or for the false Taussig-Bing
anomaly with PS. However, the use of this technique would be
contraindicated in patients with complex coronary patterns, such as
the right coronary artery crossing the right ventricular outflow tract.
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Figure 1. Cont’d. G, After anastomosis of the aortic annulus, both coronary buttons were anastomosed to the
corresponding defects of the aortic wall. The VSD was closed with an ePTFE patch (VSD patch). The superior
margin of the patch was anastomosed to the prominence of the infundibular septum. H, After the pulmonary
bifurcation was translocated anteriorly, the ascending aorta was reconstructed by means of end-to-end anasto-
mosis. Continuity of the posterior pulmonary wall was reconstructed by means of direct anastomosis with each
remnant wall. I, The right ventricular outflow tract was covered with an autologous pericardial patch (RVOT patch)
equipped with a monocuspid ePTFE valve.
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