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A case report on stent placement in a fetus
with hypoplastic left heart syndrome and
intact interatrial setptum: first choice
alternative standardized approach from left
pulmonary vein
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Abstract

Background: Fetuses with hypoplastic left heart syndrome (HLHS) and intact interatral septum (IS) have a high
perinatal mortality due to the impossibility to guarantee oxygenation at birth. The most effective way to manage
this condition seems to create an interatrial communication in utero. We describe a case of IS stenting, performed
through an alternative technical approach.

Case presentation: A 32 weeks gestation baby presented with HLHS with intact IS. A left side approach was electively
planned, targeting a grossly dilated left pulmonary vein. This maneuver, avoiding the direct puncture of a cardiac
chamber, allowed to more safely use a larger cannula and to deploy a larger stent. The procedure was uneventful and
granted an adequate flow until the delivery.

Conclusions: Elective interatrial septoplasty through a left side approach seems to be promising in terms of
safety and efficacy.

Keywords: Hypoplastic left heart syndrome, Interatrial septoplasty
Background
HLHS (Hypoplastic left heart syndrome) fetuses with
intact interatrial sepum (IS) represents a clinical subset
with a particularly high mortality, primarily due to an
almost unmanageable hemodynamic condition at birth.
Resuscitative measures and emergent Norwood procedure
are a possible management with a six-month mortality of
83% in the largest series [1, 2]. Even among newborns
undergoing early trans-catheter or surgical procedures,
mortality reaches 50% at 30 days [3, 4]. In utero balloon
septoplasty and IS stenting have been performed in order
to allow proper neonatal oxygenation at birth [5]. In the
literature, the procedure is accomplished through the right
atrium using a small (18 gauge) cannula. Major technical
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concerns related to this technique have been raised.
Firstly, the need for direct right atrial wall puncture por-
tends a not negligible risk of hemopericardium, even using
a small cannula. Secondly, the small cannula itself limits
the diameter of the stent that can be negotiated through-
out the IS. This issue is particularly relevant when the pro-
cedure is performed early during pregnancy. Finally, the
usual occurrence of a small left atrium (LA) with a thick
IS makes the approach from the right side challenging, or
sometimes even impossible [6, 7]. Recent preliminary ex-
periences on a fetal lamb model have demonstrated the
feasibility of foramen ovale stenting by trans-venous
trans-hepatic approach [8].
This is the first report of a 32 weeks fetus with HLHS

syndrome and an intact IS who underwent IS stenting,
contemplating a new alternative approach targeting the
left pulmonary vein (LPV).
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Case presentation
HLHS with intact IS was diagnosed at 32 weeks of
gestation, as documented by absence of flow across
the septum, and dilated pulmonary veins with a bi-
phasic flow (Fig. 1a). The IS appeared thickened and
protruding toward a large right atrium. Owing to this
particular anatomy, we planned a procedure of septal
stenting from the LPV. The fetus was paralyzed and
sedated (IV pancuronium 0.1 mg/kg, fentanyl 30 mcg/kg,
atropine 0.02 mg/kg). Under continuous ultrasound guid-
ance, a 15 cm 6 G needle (Cook Medical, Bloomington,
IN, USA) was advanced through the fetal thoracic wall
and left superior pulmonary vein into the LA. The IS was
then punctured after a clear tenting and the tip of the
needle advanced in the right atrium. A coronary stent
(Multilink Zeta 4 × 15 mm) was advanced over a 0,014″
wire and deployed at 16 atmosphere across the septum.
The stent position was confirmed by ultrasounds, and

by a marker on the balloon shaft before retracting the
balloon and the guide-wire. No sign of fetal suffering,
nor of pericardial effusion was observed at the end of
the procedure. Immediate post procedural echocardio-
graphic assessment disclosed unrestricted blood flow
within the stent, which was maintained until vaginal de-
livery that was induced at 39 weeks. At birth, no sign of
pulmonary hypertension was detected and pulmonary
veins displayed a normal Doppler contour (Fig. 1b, c).
Fig. 1 Panel a Pre procedural echo-colordoppler showing intact interatrial
well-modulated unrestricted flow across the septum. Panel c Doppler signa
showing a stable stent across the septum with unrestricted flow. Abbreviat
The stent was properly positioned and completely patent
ensuring an unrestricted left to right shunt (Fig. 1d). The
baby underwent urgent bilateral banding of pulmonary
arteries, owing to significant pulmonary overflow. Upon
Norwood stage one procedure, the stent appeared
firmly placed across the septum and was easily re-
moved. Thereafter, the child underwent a second stage
palliation and, finally, total cavo-pulmonary connection
uneventfully.
Discussion
Some degree of IS restriction has been reported to occur
in as high as 22% of cases, while a complete obstruction
may be demonstrated in 6% [4]. Since the chances of
perinatal effective intervention are scant, in utero treat-
ment is being increasingly advocated. The standard pro-
cedure is performed by accessing the IS from the right
atrium. The left side approach has been performed only
in few occasions so far, owing to technical constrains re-
lated to the fetal position [5–8]. The conventional tech-
nique displays some challenging steps, in particular the
need for puncturing the right atrial wall, which limits
the needle and stent diameter (maximum 2.5 mm).
Furthermore, the puncture is particularly unfavorable
giving the geometric arrangement of the structures,
with a very small LA and a thickened septum.
septum, dilated LPV. Panel b Echo-colordoppler at birth showing
l inside the stent. Panel d Transthoracic echo immediately after birth
ions: RA, right atrium; LA, left atrium; LPV, left pulmonary vein



Fig. 2 Diagram comparing right versus LVP approach
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We hypothesized that an alternative approach from
the left thoracic wall and through LPV would have
obviate most of the aforementioned technical chal-
lenges (Fig. 2). By avoiding the direct puncture of the
cardiac wall, the risk of significant hemopericardium is
reduced. A larger cannula was used, permitting the
deployment of a larger stent. Indeed, the 4 mm diame-
ter stent ensured a proper interatrial flow until the de-
livery. This issue is of pivotal importance whenever
the procedure is performed early in fetal life, as in our
case. Moreover, the needle tip accommodates in the
concavity of the IS and is pushed from a small cham-
ber toward a large chamber, which is mechanically far
more favorable.
Conclusions
Although this is an isolated case of IS stenting through
the left side approach, the technique demonstrated to be
feasible, safe and eventually able to provide the rationale
for a more effective and durable procedure. The left side
access to the IS with a larger cannula might become the
standard of care once its reproducibility on a routine
basis has been further verified.
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