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An unexpected complication during stent implantation for coarctation of
the aorta: Longitudinal stent compression
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Abstract

We report a 17-year-old adolescent with diagnosis of the coarctation of aorta (CoA) underwent stent implantation in which complicated
with non expansion and longitudinal compression of the stent.
© 2008 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Balloon expandable intravascular stent placement for
treatment of both native and recurrent coarctation of the aorta
(CoA) has now widely accepted procedure in adolescent and
adult patients [1–3]. Although the use of intravascular stents
have been shown to be an effective and relatively safe
therapy for management of CoA, however these procedures
can be technically challenging and has been associated with
life-threatening complications.

We report a 17-year-old adolescent male with diagnosis of
the CoA that underwent intravascular stent implantation in
which complicated with non expansion and longitudinal
compression of central part of the stent which procedure
lasted in surgery room. In our best knowledge the
complication like this has not been encountered.

2. Case report

A 17-year-old adolescent male was referred to our Unit
for percutaneous treatment of a native CoA. High blood

pressure in the upper extremities (150/100 mmHg), with a
pressure difference from lower extremities (40/20 mmHg),
was detected. Echocardiographic examination showed CoA
with a Doppler pressure gradient of approximately
60 mmHg, and thus a diagnostic and therapeutic catheteriza-
tion was indicated. After informed consent was obtained
from the family, patient underwent catheterization and
stenting of a coarctation of the aorta. The systolic pressures
above the coarctation were 148 mmHg; below, 110 mmHg.
The diameters of aorta proximal and distal to the lesion were
measured 17 and 26 mm respectively (Fig. 1A). An Amplatz
Extra Stiff guide wire (0.035 in.) was placed across the site of
the coarctation, and its floppy tip was positioned in the left
subclavian artery. A 9 Fr long sheath introduced into the
femoral artery was advanced across the stenotic area. A
Palmaz Genesis 3910PPX stent (Cordis, Johnson & Johnson,
Roden, The Netherlands) was unmounted from the original
10 mm balloon, and crimped on to an 18 mm!4 cm, Tyshak
II balloon (7 Fr). The balloon with stent was advanced over
the wire, through the sheath, and across the coarctation site.
The stent position was adjusted with repeated hand
angiograms, until the desired position was achieved. The
long sheath was withdrawn to expose the balloon complex,
which was carefully placed across the stenotic site. The
balloon was gradually inflated to recommended pressure of
5 atm. In the first trial of the stent expansion both extremities
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of the stent were flared (Fig. 1B) and with further inflation of
the balloon, stent compressed longitudinally and two cells in
the central part of unexpanded stent were flared (Fig. 1C).
The flared extremities and longitudinally compressed central
part of the stent became perpendicularly positioned against
the aortic wall (Fig. 1D) which a potential aortic tear and
rupture could occur. With further balloon inflation, leaking
of contrast material which is the sign of balloon rupture was
observed around the balloon. Although manipulations were
attempted to release the balloon catheter from the stent, we
feel the stent was attached to the balloon tightly and more
manipulations could have resulted in damaged aortic wall.
Since it was not possible to redilate or retrieve the stent, the
patient was immediately delivered to the surgery room. The
patient consequently underwent emergency cardiac surgery to
retrieve the stent and balloon complex and patch angioplasty
procedure. The removed stent and balloon complex washed

Fig. 1. A: CoA is seen in descending angiogram. B: Both of the stent extremities are flaring during initial balloon inflation. C: Besides flaring of the both
extremities, also central part of the stent compressed longitudinally. D: After deflation of the balloon the stent compression and buckling are seen.

Fig. 2. After surgical removal of the stent–balloon complex with remnants of
vascular tissue.
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with saline and remnants of vascular tissue that stuck to the
stent was observed (Fig. 2).

3. Discussion

Although, stent placement for CoA is an effective
treatment option, it remains technically very demanding and
can be associated with serious, even though rare, complica-
tions [4,5]. Recently, Congenital Cardiovascular Interven-
tional Study Consortium (CCISC) has reported a relatively
high incidence of encountering acute complication rate
(14.3%) for treatment of CoA [6]. Besides that, some stent
related potentially life-threatening, late complication such as
transverse stent fracture could be encountered during follow
up [7].

In this article, we report a case that underwent stent
implantation for CoA. During procedure, the stent was
incompletely expanded and longitudinally compressed. We
expanded the stent by single large balloon. During inflation
procedure both ends of the balloon along with the stent
expand initially and both ends before the center of the
balloon and stent begin to expand. The balloon and stent
became a dumbbell configuration and both ends of the stent
flared almost perpendicularly off the surface of the balloon
and toward or into the aortic wall. The expanding of the stent
has created a radial ring and tips of the stent fixed into the
aortic wall. With further inflation of the balloon the fixed
stent compressed in a longitudinal direction. Several
mechanisms could be hypothesized for inappropriate stent
expansion and longitudinal compression. An increased
stiffness of the stenotic segment of CoA might play a role
in longitudinal compression and non expansion of the stent
during implantation. Due to that direct stenting without
predilatation is the technique currently in use in order to
avoid dissection and natural recoil. We did not prefer
predilatation procedure. It has also been suggested that some
procedural aspects, for example the stent crimping maneuver
or the balloon unfolding step during stent deployment, could
act as a predisposing factor. If the stent is crimped by hand
onto a balloon using a rotating or rolling motion, stress can
be placed on the welds. The recommended method for

crimping stent onto a balloon involves compressing the stent
without any rotational movement. This rotational movement
is common when crimping slotted-tube stents and may be
inadvertently done when crimping a stent on a large balloon.
Despite the fact that, crimping procedure was done carefully
to avoid twisting in the middle of the stent, we observed a
complication like this. Although we have used this type of
balloon and stent combination in our catheterization
laboratory; we did not experience complication like this.
Using soft and single large balloon in this case most probably
might cause this unexpected complication. Preferring thicker
or staged inflated balloon like BIB (Balloon in Balloon)
might have prevented this complication. No instances of
longitudinal compression of the stent have been described in
this setting. In the lights of this case, physicians should keep
in mind procedural complications like this and need for
surgery during stent implantation.
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