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Abstract

The paper presents the management of a child born with pul-
monary valve atresia, a single (double-inlet) ventricle, right
ventricular hypoplasia, and perimembranous septal defect. The
first stage of treatment consisted in a Blalock-Taussig shunt.
Control angiography performed 1 year after surgery confirmed
that the anastomosis was correct, and there was no narrowing
at the connection. The first stage of treatment was complicat-
ed by the occlusion of the left pulmonary artery, as diagnosed
during cardiac catheterization before the planned bidirectional
Glenn anastomosis. A decision was made to perform surgery
through a left thoracotomy without a cardiopulmonary bypass
in order to restore the continuity of the left pulmonary artery.
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Introduction

Systemic-pulmonary anastomosis is a common pallia-
tive procedure performed when a heart defect cannot be
repaired completely at a given stage of treatment. Proce-
dures using the Blalock-Taussig shunt to anastomose the
right subclavian artery with the right pulmonary artery can
be complicated by coagulation in the graft that is sutured
in between the vessels and by vessel stenosis at the graft
location, occurring in 49% of patients (in 14% of whom the
degree of stenosis exceeds 50%) [1].

If the tissue of the arterial duct overlaps with the left
pulmonary artery, the duct’s constriction and closure after
the discontinuation of prostaglandin E1 infusion may cause
proximal occlusion of the left pulmonary artery [2].

Case report

The patient was an 11-month-old infant with a double-
inlet ventricle, pulmonary valve atresia, right ventricular
hypoplasia, a perimembranous ventricular septal defect,

Streszczenie

Przedstawiamy sposéb postepowania z dzieckiem urodzonym
z wrodzong wadg serca w postaci atrezji zastawki pnia ptucne-
g0 z czynnosciowo wspdlng komora serca, z zachytkiem prawe;j
komory oraz okotobtoniastym ubytkiem miedzykomorowym.
Pierwszy etap leczenia stanowito zespolenie systemowo-ptuc-
ne po stronie prawej. W kontrolnej angiografii wykonanej rok
po zabiegu zespolenie sposobem Blalocka-Taussig byto pra-
widtowe, nie doszto do zweZenia w miejscu potaczenia. Kom-
plikacja po pierwszym etapie terapii okazato sie proksymalne
odsznurowanie lewej tetnicy ptucnej zdiagnozowane w cewni-
kowaniu serca przed planowym zabiegiem dwukierunkowego
zespolenia sposobem Glenna. Zdecydowano sie na operacje
z lewej torakotomii bocznej bez uzycia krazenia pozaustrojo-
wego w celu odtworzenia ciggtosci lewej tetnicy ptucnej.
Stowa kluczowe: atrezja zastawki ptucnej, udroznienie tetnicy
ptucnej.

right-sided aortic arch, and aberrant left subclavian ar-
tery (Fig. 1). At the age of 27 days, the infant underwent
systemic-pulmonary anastomosis between the right sub-
clavian artery and the right pulmonary artery using a modi-
fied Blalock-Taussig shunt. The patient was admitted to
the department in order to undergo control cardiac cath-
eterization before the next stage of surgical treatment —
bidirectional anastomosis between the superior vena cava
and the right pulmonary artery. On admission, the patient’s
general condition was stable; saturation: 65-70%. Rhyth-
mic heart activity (150 bpm), a murmur over the heart.
A normal vesicular murmur could be heard over the lung
fields. Angiography detected no inflow into the left pul-
monary artery (occlusion of the left pulmonary artery); the
mean pressure in the right pulmonary artery was 18 mm Hg
(Fig. 2). The results were compared with the findings of
a previous angiocardiographic examination (performed
after birth) and control echocardiographic examinations
which revealed no abnormalities (Fig. 1). After a cardio-
logical and cardiac surgical consultation, considering the
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Fig. 1. Aortography: right-sided aortic arch, pulmonary arteries
with contrast delivered through the patent Botal’s duct; cardiac
catheterization was performed after birth in order to confirm the
heart defect

hemodynamics of the defect, the child was qualified for
elective heart surgery to restore the continuity of the left
pulmonary artery. As the left pulmonary artery could not
be assessed beyond the site of occlusion, and the mean
pressure in the right pulmonary artery was elevated, a deci-
sion was made not to perform a simultaneous restoration
of left pulmonary artery patency and bidirectional anas-
tomosis between the superior vena cava and the pulmo-
nary artery. The surgery was performed when the patient
was 13 months old. Due to the patent systemic-pulmonary
anastomosis on the right side, blood flow and oxygenation
ensured by the right lung were sufficient to allow the per-
formance of surgery without cardiopulmonary bypass. Ac-
cess to the stenosed pulmonary artery was obtained using
left lateral thoracotomy. The left pulmonary artery and the
stump of the pulmonary trunk were uncovered. The left
pulmonary artery was clamped from the side of the pulmo-
nary trunk and laterally with tourniquets. The site of steno-
sis and the tissue of the arterial ligament were excised; the
pulmonary trunk was incised, and a longitudinal incision
was made in the left pulmonary artery; the vessels were
joined with a maximally wide anastomosis. Significant
saturation drops that could endanger the patient with hy-
poxia were not observed during the surgery. The postopera-
tive course was uneventful. The patient was discharged in
good general condition. Follow-up examinations performed
1 year after the procedure revealed the following dimen-
sions of the right pulmonary artery: 11 mm at the branch-
ing point from the trunk, 8.5 mm beyond the site where
the anastomosis was sutured, and 10 mm distally. The
left pulmonary artery was slightly narrower (7.0 mm) ap-
proximately 1 cm beyond the pulmonary trunk; distal diam-
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Fig. 2. Control cardiac catheterization performed before bidirec-
tional anastomosis of the superior vena cava with the right pul-
monary artery. The tip of the catheter placed in the area of the
proximal left pulmonary artery; the contrast shows the right pul-
monary artery, the stump of the pulmonary trunk, and the unoc-
cluded segment of the left pulmonary artery. A decision was made
to postpone the Glenn procedure, and the patient was qualified
for a procedure to restore the patency of the left pulmonary artery

Fig. 3. Cardiac catheterization performed after the continuity of
the left pulmonary artery was restored: contrast was administered
to the aortic arch, visualizing the systemic-pulmonary anastomo-
sis and the patency of the left pulmonary artery

eter: 8.5-9 mm (Fig. 3). Cardiac catheterization performed
when the patient was 25 months old demonstrated that
the mean pressure in the pulmonary artery was 16 mm Hg.
A bidirectional anastomosis between the superior vena
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cava and the right pulmonary artery was performed at the
site of the systemic-pulmonary anastomosis. Currently, the
patient is being prepared for a Fontan procedure.

Discussion

In most cases, stenosis and impaired pulmonary inflow
occur at the location where the graft joining the subclavian
artery with the pulmonary artery is sutured [3]. In the pres-
ent case, stenosis occurred not at the site of the anastomo-
sis, but at the insertion of the arterial ligament [4, 5]. The
occlusion of the left pulmonary artery precluded the perfor-
mance of the next stage of the surgical treatment for the
single-ventricle heart (bidirectional anastomosis) as well as
the planned subsequent stage — total cavopulmonary con-
nection (TCPC). The patent Blalock-Taussig shunt ensured
normal flow into the right lung and enabled us to perform
surgery without the use of cardiopulmonary bypass; no hy-
poxic complications were observed. In our view, the optimal
solution was to excise a fragment of the vessel with the
remaining duct tissue and to perform an end-to-end anas-
tomosis between the pulmonary arteries. Restoring the pa-
tency of the left pulmonary artery had no unfavorable effect
on the development of the pulmonary vessels and did not
lead to pulmonary hypertension (which would have preclud-
ed the patient from the subsequent stages of treatment).

When considering the operating strategy, we decided
against performinga simultaneous restoration of left pulmo-
nary artery patency and bidirectional anastomosis because
preoperative cardiac catheterization revealed elevated ar-
terial pressure in the right pulmonary artery (18 mm Hg),
and there was no information concerning the anatomy of
the occluded segment of the left pulmonary artery, which
was not visible on the obtained angiocardiogram.

Preparing the patient for the next stage of treatment
(bidirectional anastomosis) required the restoration of flow
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in the occluded pulmonary vessel. The lack of physiological
inflow into the left pulmonary artery not only impaired its
development, but also caused changes in the right pulmo-
nary artery, elevating pulmonary pressure and exerting an
unfavorable effect on the single-ventricle heart [6].

Conclusions

The decision to perform the procedure without cardio-
pulmonary bypass reduced the risk of complications asso-
ciated with extracorporeal circulation. The method had no
unfavorable impact on the patient’s condition; no satura-
tion drops or postoperative complications were observed.
Further examinations showed no stenosis of the operated
site, which allowed the patient to be promptly prepared for
the next surgery.
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