
An extracardiac conduit is sometimes necessary in the
repair of complex cardiac anomalies. However, it usually
causes significant obstruction later and necessitates reopera-
tion. Conduit replacement has been performed through a
median resternotomy. This procedure may involve consider-
able risk and is highly invasive, since sternal re-entry is often
difficult and extensive lysis of adhesions is required. Through
a left anterior small thoracotomy (LAST), however, conduit
replacement can be carried out quite safely, easily, and far
less invasively.

Since 1998, 4 patients (1 male and 3 female patients, 13-18
years old) have undergone conduit replacement through a
LAST. Their original cardiac anomalies were pulmonary atre-
sia with ventricular septal defect in 2, tetralogy of Fallot with
single coronary artery in 1, and persistent truncus arteriosus
in 1. The conduits were in place for 6 to 17 years; 3 were
xenopericardial rolls and 1 was a Dacron tube graft with a
Hancock valve (Medtronic, Inc, Minneapolis, Minn). The
pressure gradient was 44 to 90 mm Hg. Active infectious
endocarditis was also present in 1 patient. New York Heart
Association functional class was II in 2, III in 1, and IV in 1.

In all cases, the conduit was exposed safely and easily by
opening the chest in the second intercostal space and dividing
the second or third rib cartilage. The skin incision was 8 to 11
cm in length. After lysis of the adhesions just around the con-
duit, normothermic or mildly hypothermic cardiopulmonary
bypass (CPB) was instituted via the right femoral artery and
vein. In the last 2 patients, both arterial and venous cannulas
were introduced percutaneously. While the heart was beating,
the conduit was incised and resected. The main pulmonary
artery was reconstructed with the fibrous tissue bed1 and a
pedicled autologous pericardium or a strip of polytetrafluo-
roethylene patch.

The mean operation time was 5.1 hours (4.5-5.9 hours) and
the mean CPB time was 2.1 hours (1.7-2.6 hours). All patients
were extubated 3.1 hours later (1-5.5 hours), discharged from
the intensive care unit on the next day, and discharged from

the ward 10 days later (8-11 days). Postoperative bleeding
was negligible and the drainage tube was removed on the next
day. Only 1 patient, who had preoperative severe anemia
because of infectious endocarditis and prolonged antibiotic
therapy, needed a homologous blood transfusion. In all cases,
pulmonary stenosis was satisfactorily relieved, and all
patients returned to New York Heart Association class I. The
operation time, CPB time, intubation time, duration of chest
drainage, intensive care unit stay, hospital stay, amount of
blood loss and blood transfusion, and duration of persistence
of systemic inflammatory response syndrome2 of these 4
patients were all significantly less than those of our previous
patients with similar conditions, who had undergone conduit
replacement through a median resternotomy (P < .05, Mann-
Whitney nonparametric analysis).

Discussion. The LAST approach was effective for conduit
replacement in these patients. Through a rather narrow surgi-
cal field, we could access the conduit directly and achieve
satisfactory repair. As resternotomy and extensive lysis of
adhesions was unnecessary, the operation was carried out
safely, easily, and much less invasively even in patients in
whom the ascending aorta or the conduit itself was located
just beneath the sternum. Moreover, all patients convalesced
rapidly and uneventfully.

Although recurrent stenosis caused by a conduit is pro-
gressive and is a widely known risk factor for poor late out-
come,3 conduit replacement has not been indicated unless
severe stenosis or evident clinical symptoms developed. This
was partly due to the risk and invasiveness of the procedure,
which is greatly reduced when the LAST approach is adopt-
ed. Another factor is the possible recurrence of the stenosis.
However, the long-term results of the method used here
appear to be satisfactory.4 Even when stenosis recurs,
catheter intervention can be much more effective for such a
lesion than for a conduit stenosis. Therefore timely reopera-
tion performed through a LAST can be expected to yield bet-
ter long-term results and reduced surgical risks.

The LAST approach makes another scar in the skin.
However, a reoperation through the same approach often
requires a large incision. In view of the far less conspicuous
and possibly less painful LAST scar and of the possible risks
of the sternal re-entry, the addition of the LAST scar
appeared to be well justifiable. Moreover, the LAST
approach has many advantages. The surgical visibility is
excellent. The laterally dissected pedicled autologous peri-
cardium, which is a feasible material for repair,5 can be used
more easily than through the midline approach. Of course,
any kind of valve can be inserted if necessary. And sternal
reclosure, which can cause unexpected compression or kink-
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ing of the new outflow tract, is unnecessary. We believe that
these factors contribute to improvement of the quality of the
repair. In conclusion, the LAST approach made conduit
replacement much safer, easier, and less invasive. Because of
the minimal risk and invasiveness, conduit replacement is
more readily indicated, and long-term outcome in patients
with an extracardiac conduit will be improved.
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