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Case Report
Stent Fracture and Restenosis of a PaclitaxelEluting Stent
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We describe the case of a patient with restenosis six months after stent implantation, at two points where
stent fracture had occurred. Fracture is an unusual and probably underestimated cause of restenosis, which
acquires special significance in this era of drug-eluting stents.
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he problem of restenosis is the Achilles’ heel of all angioplasty procedures. Before the use of metal stents
restenosis occurred in approximately 3540% of procedures. The advent of stenting
reduced this rate to 20-25%. The latest great
revolution in the management of the restenosis problem has been the introduction
of drug-eluting stents. Their use reduced
restenosis rates to single figures, even in high
risk cases such as diabetics, long lesions and
vessels of small-diameter.
We describe a case with restenosis after the implantation of a paclitaxel-eluting
stent, as a result of stent fracture.
Case description
A 66-year-old male, with hypertension and
hyperlipidaemia, underwent coronary angiography four months after suffering an
inferior myocardial infarction. During the
intervening period he had experienced angina on effort (CCS Stage II). The angiogram revealed a 90% stenosis of the circumflex artery and complete occlusion of the
right coronary artery (RCA) at its origin,
with collateral filling from the left coronary artery. The patient initially underwent
angioplasty of the circumflex artery and two
overlapping Taxus (Boston Scientific, USA)

stents (2.5 × 12 mm at 14 atm distally and
3 × 13 mm at 12 atm proximally) were implanted with a good angiographic result.
Fifteen days later the patient underwent angioplasty of the completely occluded RCA.
The RCA was engaged using a 7F guiding
catheter (Mach1 FR4) and a straight guidewire (RF 0.014”, 275 cm) and two balloons
(Maverick 1.5 × 15 mm and 2.5 × 20 mm)
were used for predilatation. The vessel was
then treated with implantation of three overlapping Taxus stents, a 3 × 32 mm distally,
a 3 × 20 mm in the middle part and a 3 × 12
mm proximally. All stents were deployed
at 20 atm with a very good final result (Figure 1A). Six months later the patient underwent a control coronary angiographic examination, which showed two focal in-stent
restenotic lesions (Figure 1B). Further investigation with intracoronary ultrasound
(IVUS Atlantis SR, 40 MHz, Boston Scientific, USA) showed significant focal neointimal hyperplasia at the locations of angiographic stenosis (Figure 2). It should be noted that although the stents appeared to have
been deployed satisfactorily throughout their
length with no signs of intimal hyperplasia,
stent struts were not visible at the two restenosis sites, a finding which is compatible with
stent fracture in these regions. The stent fracture, as confirmed by IVUS, was located in
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Figure 1. The insert in A shows the totally occluded right coronary artery (Pre). A: Final result after recanalisation and implantation of Taxus stents. B: Control angiographic examination at six
months demonstrating two focal restenotic lesions (arrows). C: Result after further implantation
of Taxus stents.

the middle stent, adjacent to the regions of overlap between the distal/medial and medial/proximal stents.
The patient was finally treated with implantation of two
Taxus stents, a 3.5 × 12 mm (20 atm) at the distal and a
3.5 × 8 mm (26 atm) at the proximal restenosis sites
with good result (Figure 1C).
Discussion
The use of rapamycin and paclitaxel drug-eluting stents
(DES) has dramatically reduced restenosis rates after
coronary angioplasty.1-4
One very interesting and inadequately studied
mechanism of DES restenosis is stent fracture. Fracture has been reported in various cases of implantation of metal stents in the oesophagus, the biliary ducts,
the urinary system, peripheral vessels, and in pulmonary arteries.5-11 The principal mechanism is mechanical fatigue of the metallic stent, either from excessive
movement or from the pressure to which it is subjected (e.g. in the case of an extraluminal oesophageal tumour6).
Fracture of an intracoronary stent has been reported in a few isolated cases.12-15 The potential mechanism
was mechanical fatigue due to stent placement in regions of twists and curves, where the motion of the vessel during cardiac diastole and systole exerts strong
forces at certain locations, which thus become vulnerable to fracture. This is probably more common in longer
stents.
It is notable that almost all reports in the literature refer to the RCA, whose course is strongly curved
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and whose motion during cardiac systole and diastole
is thereby more forceful, resulting in greater stent fatigue. In addition, it is likely that overexpansion of the
stent, as occurred in our case, could weaken its struts
and, in combination with other factors, render it susceptible to fracture.15 In our patient both fractures occurred around areas of increased rigidity due to metal
overlapping, which may have acted as a fulcrum for
metal deformation due to vessel movement.
The mechanism through which stent fracture causes
focal restenosis is a dual one. The broken struts cause
local mechanical stimulation of the vessel wall, resulting
in inflammation and mobilisation of the intimal hyperplasia mechanism. In addition, the fracture leads to destruction of the stent architecture locally, so that the
drug, which was distributed evenly along its length, is no
longer present at a particular location. In consequence,
extremely localised restenosis develops in an otherwise
patent stent.
The case presented here, as far as we are aware, is
the first in the literature to involve fracture of a paclitaxel-eluting stent. Previous reports referred either to
conventional or to sirolimus-eluting stents. The incidence of this restenosis mechanism has not been adequately studied and reports tend to be sporadic. Conventional stents undoubtedly also sustain fractures,
but these go unnoticed because of the diffuse nature
of the restenosis in such cases.
To conclude, given the ever-increasing use of DES
and the single-figure restenosis rates that are associated with them, fracture may represent an underestimated mechanism of restenosis. Further studies with
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Figure 2. Top: Longitudinal intravascular ultrasound (IVUS) reconstruction of the right coronary artery.
Middle: Schematic drawing indicating the anatomical relationship of the three overlapping stents and the location of the two stent
breaks adjacent to the overlapping segments.
Bottom: Cross-sectional IVUS images corresponding to the location indicated by the capital letters (A to F) on the longitudinal reconstruction. (A) Overlap of the proximal with the middle stent (2 stent strut layers are visible). (B) Proximal stent break of the
middle stent with pronounced neointimal formation and only one visible stent strut (asterisk). The red line delineates the lumen
plaque interface. (C) Distal to the proximal stent break one stent strut layer is visible. (D) Proximal to the distal stent break one
stent strut layer is visible. (E) Distal stent break of the middle stent with pronounced neointimal formation and only one visible
stent strut (asterisk). The red line delineates the lumen plaque interface. (F) Overlap of the middle with the distal stent (2 stent
strut layers are visible).

intravascular ultrasound should be performed to clarify whether this is an important issue or a sporadic observation.
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