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From December 1988 to February 1993, 19 patients were
treated by the Lecompte procedure for complete transpo-
sition of the great arteries associated with a ventricular
septal defect and pulmonary stenosis. The mean age at
operation was 3.1 * 0.8 years (mean % standard error).
This technique consisted of resecting the outlet septum,
constructing a tunnel that connected the left ventricle to
the aorta, closing the proximal pulmonary arterial stump,
pulling the distal pulmonary artery down to the right
ventriculotomy site directly, and covering anteriorly
with the fixed autologous pericardium. Operative mor-

he Rastelli procedure [1] has been considered the
standard repair for complete transposition of the
great arteries associated with a ventricular septal defect
and pulmonary stenosis. This procedure has one of the
weakest points of reconstructive operations for congenital
heart disease, in that suitable homografts are not always
available, and prosthetic conduits need to be replaced due
to the growth of the patient and valve or conduit failure.
In an effort to avoid this limitation, Lecompte and his
colleagues [2] introduced a new surgical technique for the
treatment of complete transposition of the great arteries
associated with a ventricular septal defect and pulmonary
outflow tract obstruction. They called this technique the
REV (Réparation a I'Etage Ventriculare) procedure. Re-
cently the REV procedure has been called the Lecompte
procedure or operation [3, 4]. The basis of this technique
is resection of the outlet (infundibular) septum, which
enables construction of a shorter, more direct intraventric-
ular tunnel. As a consequence, it is possible to reimplant
the pulmonary trunk directly on the superior margin of
the right ventricular infundibulotomy without a conduit.
The purpose of this study is to review our overall experi-
ence with the Lecompte procedure for treatment of 19
patients with complete transposition of the great arteries
associated with a ventricular septal defect and pulmonary
outflow tract obstruction.
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tality was 5.3%. The mean follow-up was 24.2 * 3
months, with no late death. One reoperation was per-
formed because of residual right ventricular outflow tract
obstruction. All survivors were studied by echocardiog-
raphy at intervals of 6 months to 1 year. In all survivors
(except for 1 child who underwent reoperation), the
estimated pressure gradient between the right ventricle
and the pulmonary artery, the structure of the left ven-
tricular outflow tract, left ventricular function, and right
ventricular contractility were all satisfactory.

(Ann Thorac Surg 1994,57:876-9)

Material and Methods

Patients

From December 1988 to February 1992, 19 patients under-
went the Lecompte procedure for complete transposition
of the great arteries associated with a ventricular septal
defect and pulmonary stenosis. The patients’ age at oper-
ation ranged from 7 months to 16 years (mean * standard
error, 36.8 = 9.7 months; median, 23.0 months). All
patients were less than 5 years of age, except 1. Three
patients {15.8%) were less than 1 year of age. Eleven
patients were male, and 8 were female. Weight at opera-
tion ranged from 6.6 to 40 kg (mean * standard error,
12.0 = 1.7 kg; median, 9.9 kg). Ten patients (52.6%)
weighed less than 10 kg. The mean hemoglobin concen-
tration was 15.9 = 0.7 g/100 mL. Preoperative mean
pulmonary artery index (Nakata index) was 291 + 20
mm?/m?. Associated anomalies were patent ductus arterio-
sus (68.4%), atrial septal defect (26.3%), bilateral superior
vena cava (21.1%), juxtaposed atrial appendage (21.1%),
dextrocardia (5.3%), and right aortic arch (5.3%). Four pa-
tients (21.1%) had previous modified Blalock-Taussig shunt.
All the ventricular septal defects were the perimembranous
type. In 2 patients, the great arteries were side by side, while
the others had the usual anteroposterior relationship. One
patient had abnormal insertion of the tricuspid tension
apparatus on the outlet septum.

Surgical Technique

A median sternotomy was performed. Cardiopulmonary
bypass was established, with systemic hypothermia to
28°C. In 2 patients, we used the technique of total circu~
latory arrest and deep hypothermia. The branches of the
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pulmonary artery were dissected sufficiently beyond the
pericardial reflection. Previous shunts were taken down
before running cardiopulmonary bypass. After aortic
cross-clamping, a vertical incision was made on the right
ventricle just beneath the aorta. The pulmonary artery
was transected at the level of the commissures, and the
proximal pulmonary arterial stump was closed. After the
intracardiac anatomy was assessed, the outlet septum
(conal septum) was fully resected to create a large com-
munication between the left ventricle and the aorta. This
resection enlarges even a small restrictive ventricular
septal defect and constructs a rather straight left ventric-
ular outflow tract. The length and width of the channel
from the left ventricle to the aorta was measured and a
patch was tailored. The sutures began at the lower corner
of the ventricular septal defect near the tricuspid valve,
where we were careful not to injure the conduction tissue.
The sutures were run around the right and anterior parts
of the aortic orifice. At this point, it is important to
determine the size of the patch so as not to jeopardize
both ventricular outflow tracts. In 1 patient, we found that
the medial papillary muscle of the tricuspid valve was
attached to the infundibular septum. We transferred this
abnormally inserted papillary muscle to the patch.

In the next step, the pulmonary artery was pulled down
to the superior margin of the right ventriculotomy, with-
out resection of the ascending aorta. This was possible
when we dissected the branches of the pulmonary artery
sufficiently to the level of the pericardial portions. The
pulmonary bifurcation was always located posterior to the
ascending aorta. Depending on the initial position of the
great arteries, the pulmonary artery was placed either on
the left side of the aorta (16 patients) or on its right side (3
patients). The pulmonary arterial trunk was then incised
longitudinally on its anterior aspect and directly anasto-
mosed to the upper part of the ventricular incision with
absorbable suture material. This native pulmonary tissue
thus formed the posterior wall of the neo-pulmonary
trunk. If this direct anastomosis caused tension, we ex-
tended the pulmonary artery incision more distally. Fi-
nally, the lower part of the ventricular incision and the
anterior aspect of the pulmonary arterial trunk were
covered with a glutaraldehyde-fixed autologous pericar-
dium. A monocusp valve was inserted along the margin
of the ventricular incision using the autologous pericar-
dum, which was also fixed.

Results

One patient (5.3%) died 13 days after the operation. The
cause of death was low cardiac output due to right
ventricular failure. There was no late death. One of the 18
survivors was lost to follow-up, which yielded a 94.4%
complete follow-up. The mean follow-up was 24.2 + 3.3
months. The cardiopulmonary bypass time was 156 = 6.7
minutes, and the aortic cross-clamp time was 69.4 * 3.1
minutes.

Postoperative complications developed in 6 patients
(Table 1). Three patients had surgical bleeding. Two
patients had minor wound problems. One patient had
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Table 1. Postoperative Complications (n = 19)

Total
Postoperative Complication Number Percent
Surgical bleeding 3 15.8
Wound dehiscence 2 10.6
Transient atrioventricular block 1 5.3
Cortical blindness 1 5.3

postoperative transient atrioventricular block but re-
turned to sinus rhythm 1 week later. In 1 patient cortical
blindness developed related to an air embolism.

One patient, who had had a severe proximal stenosis of
the left pulmonary artery at the time of the initial diagno-
sis, required reoperation 19 months later due to severe
stenosis of the left pulmonary artery origin. The pulmo-
nary outflow tract was reconstructed with bovine pericar-
dium.

All survivors were studied by Doppler echocardiogra-
phy within 1 month. Except for 1 patient, none had a
significant pressure gradient (over 30 mm Hg) between
the right ventricle and neo-pulmonary artery. The esti-
mated pressure gradient of this patient was 36 mm Hg. In
all patients, the structure of the left ventricular outflow
tract was satisfactory, and left ventricular function (as-
sessed by the shortening fraction of the left ventricular
axis) was good. Even though right ventricular assessment
was difficult because of the lack of standardized criteria of
size and function in the presence of pulmonary regurgi-
tation, the right ventricular contractility was well pre-
served in all survivors. Residual ventricular septal defect
was detected in 2 patients, but the shunt was not signif-
icant. Significant pulmonary regurgitation was not de-
tected in any survivor.

All survivors were restudied by echocardiography at an
interval of 6 months or 1 year. There was no difference
compared with the first echocardiographic examination
except in the child who underwent reoperation. This
reoperated patient had poor right ventricular contractility
and severe pulmonary regurgitation.

Apart from the child who underwent reoperation, we
recatheterized the first 4 patients with the consent of
parents 1 year postoperatively. Pressure gradients be-
tween the right ventricle and pulmonary artery were less
than 30 mm Hg and the pressure ratios between right
ventricle and left ventricle were less than 0.5 in all
patients. In 1 patient, residual shunt was found, but the
amount of the shunt was not significant (pulmonary/
systemic flow = 1.5). Angiographically there was no focal
narrowing and no flow disturbance on the right ventric-
ular outflow tract (Figs 1, 2).

Comment

Until now, the Rastelli procedure [1] has been considered
the treatment of choice for complete transposition of the
great arteries associated with a ventricular septal defect
and pulmonary stenosis. The Rastelli procedure does
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Fig 1. Angiogram before and 1 year after repair in a female patient who had been operated on at 11 months of age. (A) Preoperative left ventricu-
logram in four-chamber view. (B, C) postoperative right ventriculogram and its levophase in frontal view.

have some limitations. First, it is not feasible in some
patients with inadequate ventricular defect size or atrio-
ventricular valve interposition between the ventricular
septal defect and aortic orifice [5]. Second, extracardiac
conduits are usually deferred when a relatively large
conduit can be used. Third, prosthetic conduits need to be
replaced due to growth of the patient, and to valve or
conduit failure. Fourth, homografts are not always avail-
able due to limited supply. For these reasons, Lecompte
and his colleagues [2] proposed the REV procedure. The
principles of this technique were resection of the outlet
(infundibular) septum, construction of a tunnel connect-
ing the left ventricle to the aorta, and direct anastomosis
of the pulmonary arterial trunk without prosthetic
conduit.

Recently Lecompte [6] reviewed 50 patients who were
treated by the Lecompte procedure (REV procedure) for
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the repair of complete transposition of the great arteries
associated with a ventricular septal defect and pulmonary
stenosis. In his procedure, the pulmonary bifurcation was
usually placed anterior to the ascending aorta (the so-
called Lecompte maneuver [7]), and some part of the
ascending aorta was resected so as to create enough space
in the anterior mediastinum for the pulmonary outflow
tract. He applied the Lecompte maneuver to 44 of 50
patients, when the great arteries were more or less an-
teroposterior and not side by side. We did not apply the
Lecompte maneuver in any patient. Even when the great
arteries had an anteroposterior relationship, it was not
difficult to pull the pulmonary artery down to the right
ventriculotomy site without tension. This was accom-
plished by sufficient dissection of the pulmonary arterial
branches and sometimes by wide pulmonary artery inci-
sion.

C

Fig 2. Angiogram before and 1 year after repair in a situs inversus female patient who had been operated on at 9 months of age. (A) Preoperative
right ventriculogram in lateral view. (B, C) Postoperative right ventriculogram and its levophase in right anterior oblique view.
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We encountered 1 patient whose papillary muscle of
the tricuspid valve was attached to the infundibular
septum. Borromée and associates [8] recommended a
“flap” technique in such cases. The infundibular septum
was not resected but mobilized with two incisions, one
anterior and the other subaortic. We transferred abnormal
papillary muscle to the patch because this was the ana-
tomic position that did not cause valve incompetence.
Tricuspid valve regurgitation has not developed in this
patient during a 1 year follow-up period, but we are
conducting long-term follow-up because of the possibility
of tricuspid valve incompetence.

Pulmonary regurgitation is well tolerated after recon-
struction of the right ventricular outflow tract for tetralogy
of Fallot when there is no residual right ventricular
outflow tract obstruction. In all cases, we placed a mono-
cusp valve along the lower margin of the ventricular
incision by attaching a piece of glutaraldehyde-fixed au-
tologous pericardium. We expected this valve to give
immediate postoperative functional improvement.

The long-term fate of the reconstructed right ventricular
outflow tract in the Lecompte procedure may be similar to
that of a repaired tetralogy of Fallot if the posterior wall of
the neopulmonary artery grows. Vouhé and colleagues [4]
compared the Lecompte procedure with Rastelli’s proce-
dure. The likelihood of reoperation for pulmonary out-
flow obstruction was significantly higher in the Rastelli
group (67%) than in the Lecompte procedure group (26%)
during a 10-year period. Although further experience is
necessary, the Lecompte procedure may have a potential
for growth of the pulmonary outflow tract.

Recently Sano and colleagues [9] showed excellent
results with extracardiac valved conduits in the pulmonic
position. They reported six hospital deaths (3.6%) and
seven late deaths (4.1%) in a total of 169 conduit insertions
during a 10-year period. Among these conduit insertions,
46 were in patients less than 1 year of age. Actuarial
freedom from conduit replacement for long-term survi-
vors was 37% at 5 years. There is no ideal conduit for use
in small children, because conduits invariably need to be
replaced sometime. The Lecompte procedure can be per-
formed in smaller children than the Rastelli procedure
because of its avoidance of an extracardiac conduit and
because of the potential growth of the right ventricular
outflow tract. This procedure provides early functional
recovery in childhood and avoids the need for a palliative
shunt.

The Lecompte procedure is currently our operation of
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choice for patients with complete transposition of the
great arteries associated with a ventricular septal defect
and pulmonary stenosis. In our hospital, during the same
period (from December 1988 to February 1993), only 3
patients underwent the Rastelli procedure for the same
disease. Among these 3 patients, 1 patient had previously
undergone the pulmonary artery banding procedure and
1 patient had undergone ligation of the major aortopul-
monary collateral arteries. It was not feasible to dissect the
branches of the pulmonary artery extensively in these 2
patients.

In conclusion, most patients with complete transposi-
tion of the great arteries associated with a ventricular
septal defect and pulmonary stenosis could be managed
successfully with the Lecompte procedure. The Lecompte
procedure may allow early, complete anatomic correction,
and reduce the need for late reoperation. Our experience
remains limited, however, and further follow-up is man-
datory.
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