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Introduction

The foreshortening of a stent also known as longitudinal
stent deformation (LSD) is a potential complication of pres-
ent generation drug-eluting stents (DES) that had thin struts
design, and it was most commonly reported in the everolim-
us-eluting Promus Element stent. It has also been reported
intermittently in other types of stent platforms, thereby sug-
gesting that there might be risk factors other than the stent
design for LSD.!* However, there is limited existing data on
the most predominant predictors of LSD, which was defined
by quantitative methods such as the quantitative coronary
analysis (QCA) and unclear long-term clinical implication of
LSD. Stent migration and embolization are a rare complica-
tion of coronary intervention and might create a stressful
situation for the operators/interventional cardiologists.*¢
In post cardiopulmonary resuscitation’ cases, there are
case reports that showed complications such as distortion,
compression, dislodgement, and migration of large endo-
vascular stents. Multiple trials have showed that increased
rate of stent deformation result in stent thrombosis with
bioabsorbable polymeric scaffolds (BRS)®® and it may be
explained by malapposition from weak polymer materials
in BRS and result in asymmetric material degradation from
microstructural damage due to local stress concentration
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The foreshortening of a stent also known as longitudinal stent deformation (LSD) is a
potential complication of present generation drug-eluting stents (DES) that had thin
struts design, and it was most commonly reported in the everolimus-eluting Promus
Element stent. However, there are limited reports of migration and dislodgement of
a DES shortly after its deployment. So, we describe a case of a DES foreshortening
1 and half months after its deployment. While performing complex interventions,
careful handling and gentle manipulation of procedure-related devices and use of
imaging modalities such as optical coherence tomography, intravascular ultrasound,
and adjunctive balloons for complete lesion cover and optimal stent apposition may
significantly reduce the occurrence of LSD and related complications.

from the stent crimping, which is less often reported in
stents with nonabsorbable polymeric scaffolds. However,
there are limited reports of migration and dislodgement of
a DES shortly after its deployment. So, we describe a case
of a DES foreshortening (LSD) 1 and half months after its
deployment.

Case Details

A 44-year-old male patient reformed smoker and occasional
alcoholic with no comorbidities presented to a private hospi-
tal at Khammam with acute inferior wall ST-elevation myo-
cardial infarction. He underwent coronary angiogram that
showed double vessel disease (left anterior descending\right
coronary artery [LAD/RCA]), following which he underwent
primary percutaneous coronary intervention (PCI) to RCA
on 21 May 2019 (=Figs. 1 and 2). In June 2019, patient was
referred to our institute for the residual lesion (LAD) revas-
cularization. The patient was asymptomatic at the time of
presentation. He underwent a coronary angiogram, which
showed complete occlusion of the RCA stent and stenosis
proximal to the RCA stent. On comparing with the previous
PCI angiograms with the present coronary angiography views
and QCA, it was suggestive of the stent foreshortening (LSD)
and doubtful short distance migration (=Figs. 3 and 4); as
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Fig. 1 Angiographic view of right coronary artery at the time of ini-
tial presentation with inferior wall myocardial infarction.

Fig. 2 Positioning of a stent with the help of balloon markers (arrows)
and final angiographic view after stent deployment.

the details of the previously deployed stent were not avail-
able with the patient, we could not calculate the QCA of the
initially deployed stent. We can notice that both longitudinal
and horizontal deformation had occurred along with a mild
degree of stent migration. The patient underwent PCI to LAD
and subsequently planned PCI to RCA. With the help of fine
cross coronary microguide catheter and Asahi Gaia 2 wire
proximal RCA lesion was crossed and predilated sequen-
tially with 10 x 10 mm, 1.5 x 10 mm Tazuna balloons and
30 x 17 mm Apollo NC balloon and stented with Xience Xpe-
dition 3.0 x 48 mm DES (~Fig. 5).

Fig. 3 Coronary angiogram done 1 and a half month after right cor-
onary artery stent deployment.

Fig. 4 Quantitative coronary analysis. Length: 12.51 mm; minimum
diameter: 1.82; maximum diameter: 4.30; mean diameter: 2.85.

Discussion

The multiple studies have shown that ballooning or stent-
ing of the provisional side branch, downstream complex
intervention, and use of imaging devices such as optical
coherence tomography (OCT) and intravascular ultrasound
(IVUS) were the predictors and shown to be independently
associated with LSD based on QCA. Arnous et al'® have shown
that multivessel stenting, the use of GuideLiner catheter,
and postdilation ballooning were the predictors of LSD. Use
of extra support guidewire or guiding catheter for complex
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Fig. 5 Final angiographic views after restenting the proximal right
coronary artery.

PCIs or passage of a second stent had been significantly asso-
ciated with LSD in another study.! In addition, aggressive
manipulation of guiding catheter, use of imaging-guided PCI
under OCT or IVUS, and serial dilation with multiple balloons
have been suggested as major predictors associated with the
occurrence of LSD.!"12

In cases of nonapposition of the proximal portion of
the stent to the vessel wall, use of secondary devices in
such cases may increase the chance of contact with unop-
posed struts especially when wire bias exists resulting in
the occurrence of LSD.!® Studies have shown that careful
handling and gentle manipulation of procedure-related
devices such as guiding catheters, backup supporting
catheters, OCT, IVUS, and adjunctive balloons may sig-
nificantly reduce the occurrence of LSD. Stents deployed
in LMCA and Osteo-Proximal LAD are more prone to LSD
by longitudinal forces, because of frequent malapposition
of stents due to the under-sizing of stents, and because
of the frequent contact with the guiding catheter during
insertion and pullback of various supporting devices, it is
especially common when there is poor alignment of the
stent with the coronary artery.’®'* Theoretically, LSD could
result in malapposition of the stent and incomplete cover-
age of plaque-causing early stent thrombosis and in-stent
restenosis, which may account for the higher incidence of
complications and adverse clinical outcomes.

Detection of subtle LSD by visual estimation of angiogra-
phy s difficult, and it may result in incomplete lesion coverage
and deformation of malapposed stent struts when angio-
graphically nonsignificant LSD occurs. Therefore, confirma-
tion of optimal stent apposition and complete lesion cover by
the stent may minimize the future adverse events when LSD
is suspected. Coronary stent migration and dislodgment are
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a critical complication of PCI rarely occurring with incidence
varying between 0.31 and 8.2%. Dislodgement of the stent
from the stent-balloon assembly unit can occur during the
pullback, into the guide catheter before stent deployment.
Complex coronary interventions and extremely angulated,
highly calcified plaques with inadequate predilation or inter-
ference from previously deployed stents are more prone to
this complication. There are reports of coronary artery stent
displacement during PCI with the use of intracoronary vaso-
dilator drugs such as nitroglycerine. Incidence of LSD has
been decreasing with the development of advanced hard-
ware and improved PCI techniques; however, we continued
to see reports of LSD, stent migration, and embolization with
the use of premounted DES during PCL4!>'¢ In this case, we
had noticed that both longitudinal and horizontal defor-
mation of the previously deployed stent has occurred along
with mild stent migration. Horizontal deformation of the
implanted stent is known to occur at the native tightest por-
tion of the stent, which had been demonstrated in this case
also. Because of this, the stent was not covered in the native
tightest site, leading to total occlusion at that site. This is the
first case in our experience regarding LSD, horizontal defor-
mation, and short-distance migration of a DES within 1 and
half months after its deployment.

Limitations

Details of the previously deployed stent details are not
known to know its exact size, and we could not calculate the
QCA that is a predominant limitation of this case report, and
due to the financial limitations of the patient, we could not
use intracoronary imaging devices such as OCT/IVUS to know
the exact cause of stent deformation that is another predom-
inant limitation.

Conclusion

LSD, horizontal deformation, dislodgement, and migration
of coronary stents are infrequent, but critical complications
of coronary interventions. Complex coronary interventions
with highly calcified lesions and extremely angulated ves-
sels are more prone to such complications. Hence, while
performing such interventions careful handling and gentle
manipulation of procedure-related devices and use of imag-
ing modalities such as OCT, IVUS, and adjunctive balloons for
complete lesion cover and optimal stent apposition may sig-
nificantly reduce the occurrence of LSD and related compli-
cations. As the horizontal deformation of the stent is known
to occur at the native tightest portion of the stent that has
been demonstrated in this case, careful pre- and postdila-
tion is required with appropriate size, noncompliant bal-
loons to achieve optimal results thereby minimizing such
complications.
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