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Abstract

A 72-year-old male with diabetes and smoking as coronary risk
factors was evaluated for chronic stable angina - Canadian Cardio-
vascular Society III - despite guideline directed medical treatment
which revealed a diffuse, tortuous, calcified narrowing (90% ste-
nosis) in left circumflex (LCx) coronary artery. After predilatation,
a 3.0 - 2.5 x 60 mm BioMime Morph stent - long tapering stent
(Sirolimus eluting stent, Meril life Sciences, India) - was tracked
which failed and dislodged to right deep femoral artery during its
pullback. It was successfully retrieved by EN snare: 6 - 10 mm
(Merit Medical, USA) by contralateral femoral approach. Lesion
was further dilated and successfully stented with another 3.0 - 2.5
x 60 mm BioMime Morph stent at 10 atm pressure showing proper
stents expansion with TIMI-3 coronary flow. Our case highlights
trackibility issues and importance of adequate lesion preparation
before stent deployment in a tortuous and calcified vessel especially
with very long stent. To the best of our knowledge, this is the first
such case report demonstrating dislodgement and successful retriev-
al of long, tapered Morph stent.
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Introduction

Implantation of stent has significantly reduced restenosis and
the need for repeat intervention after percutaneous coronary
intervention (PCI). Stent dislodgement is an uncommon oc-
currence in modern PCI and is often associated with signifi-
cant morbidity in form of coronary thrombosis and subse-
quent myocardial infarction, sudden cardiac death, and acute
limb occlusion [1-4]. In the past, manual crimping of stents
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which is rarely practiced now was associated with a signifi-
cantly increased risk of stent dislodgement and embolization.
Even then, the problem of stent embolization has not com-
pletely been eliminated especially when negotiating tortuous
and/or calcified arteries and passage through a previous stent

[5].
Case Report

A 72-year-old male with diabetes and smoking as coronary
risk factors was evaluated for chronic stable angina - Cana-
dian Cardiovascular Society III - despite guideline directed
medical treatment which revealed a diffuse, tortuous, calci-
fied narrowing (90% stenosis) left circumflex (LCx) coronary
artery. Electrocardiogram was normal and echocardiogram
revealed mild concentric left ventricular hypertrophy with
normal ejection fraction. The coronary angiography through
right transfemoral approach showed a diffuse, tortuous,
calcified narrowing (90% stenosis) in LCx coronary artery
(Fig. 1a, b). Percutaneous transluminal coronary angioplasty
(PTCA) of LCx was planned after proper consent. Left main
artery was hooked with a 6-F extra backup (EBU-3.5) guid-
ing catheter (Medtronic, USA) and a 0.014" runthrough wire
was parked in terminal obtuse marginal branch (OM) of LCx.
There was a feel of calcium while parking the wire. Lesion
was sequentially predilated with 1.5 x 10, 2 x 10 and 2.5 x
10 mm Quantum Maverick semicompliant balloons (Boston
Scientific, USA) at 10 - 15 atm pressure (Fig. 2a, b). A3 x 60
mm long, tapered Morph stent (Sirolimus eluting stent, Meril
Life Sciences, India) was tracked across the lesion (Fig. 3a),
but it failed to cross the lesion because of tortuosity and un-
derlying calcium. Stent was withdrawn and while pulling it
back, guiding backed out due to non-co-axial engagement
and wire came out of the LCx. When checked, only balloon
of the stent came out of the guiding catheter and dislodged,
and embolized stent was visible in right common femoral
artery (Fig. 3b). After few seconds, it moved further down
to deep femoral artery (Fig. 4a, b). Contralateral femoral ar-
tery was accessed with 7-F sheath. Judkins right (JR) guid-
ing catheter was carefully parked in right deep femoral artery
over the terumo wire (Terumo Inc., Japan) (Fig. 4b, ¢). Guid-
ing catheter was further pushed down near to the embolized
stent (Fig. 5a). Wire was withdrawn and 6 - 10 mm EN snare
(Merit Medical, USA) was pushed through the JR catheter
and opened at its tip to catch the stent (Fig. 5b). Once caught,
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Figure 1. Angiogram showing diffuse, tortuous, calcified narrowing (90% stenosis) in left circumflex (LCx) coronary artery (a: AP
caudal view; b: LAO caudal view).

Figure 2. Lesion was sequentially predilated with multiple balloon at 10 - 15 atm pressure (a, b).

Figure 3. Morph stent failed to cross the lesion leading to backing of guide catheter (a). Embolized stent visible in right common
femoral artery (b).
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Figure 4. Embolized stent further moving down to deep femoral artery (a, b). Judkins right (JR) guiding catheter was carefully

parked in right deep femoral artery (b, c).

snare was pulled and guiding catheter was pushed to firmly
trap the stent leaving no space behind and whole assembly:
stent-snare-guiding catheter was pulled back under fluro sur-
veillance (Figs. 5c, d and 6a, b). Sheath was firmly held with
left hand and whole assembly was successfully pulled out
(Figs. 6c, d and 7a, b). LCx was again hooked and lesion was
aggressively prepared by 2.75 x 10 and 3 x 10 mm Quantum
Maverick non-compliant balloons at 18 atm pressure. It was
successfully stented with 3 x 60 mm Morph stent at 10 atm
pressure and further post dilated with 3.5 x 10 mm Quantum
Maverick non-compliant balloon at 15 atm pressure achiev-
ing TIMI-3 flow (Fig. 8a, b, c). His hospital stay remained
uneventful and was discharged with aspirin 150 mg, clopi-
dogrel 150 mg, rosuvastatin 20 mg, metoprolol 100 mg, ram-

ipril 10 mg and glibenclamide 1 mg daily.

Discussion

As currently used stents come with premounted systems, the
risk of stent embolization has been drastically cut down with
incidence of 0.32-8.4% [2]. It can be secondary to marked coro-
nary angulation, unfavorable anatomy, coronary calcification,
underestimation of stent size, inadequate coronary predilata-
tion, and direct stent. Stent dislodgement from the delivery
system most often occurs when the stent balloon assembly is
pulled back into the guiding catheter [6]. In our case, calcifica-
tion was the hurdle in preparing the vessel for stenting. Despite

il il

Figure 5. Embolized stent being trapped and retrieved (a, b). Whole assembly: stent-snare-guiding catheter was pulled back

under fluoroscopic surveillance (c, d).
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Figure 6. Sheath was firmly holded with left hand and whole assembly was successfully pulled out (a, c, c, and d).

graduated predilatation with multiple balloons, the vessel was
still unprepared for stenting. Secondly, stent was forcefully
placed but as it was tortuous, it did not allow. Third, stent was
very long (60 mm) which always has the potential for dislodge-
ment. Instead of this, vessel should have been prepared bigger
size balloon. Sometimes, plaque modification should have been
done by rota ablation, scoring balloon, or cutting balloon. In our
case, lesion was redilated at relatively high balloon pressure to
obtain sufficient dilation speaks about its hardness because of
underlying calcium. Therefore, stenting of the poorly prepared
artery should be avoided. Fortunately, the stent was not dis-
lodged around the coronary system and as soon as we observed
the demounted stent in the femoral artery, it was retrieved.
Different other percutaneous retrieval techniques have
also been described to retrieve embolized stents from the
coronary and the peripheral circulation, including low-profile
angioplasty balloon catheters, gooseneck snares, myocardial
biopsy forceps, and multipurpose baskets. In our patient, the
guiding catheter and all the PCI system came off because we
had to push the stent hard into the tough lesion, and in the end

the dislodged stent migrated to common femoral artery. In this
case, it might also be more suitable and useful to catch the
floating end of the stent than a simple loop, and the retrieval
technique itself was easy. Advantage with EN snare is its avail-
ability in different sizes and as it has three interlacing loops
which give it a unique shape when it opens, making it perfect
to grasp the embolized stent (Fig. 7b).

In the present scenario to treat lesions > 48 mm, one is
compelled to use two or more stents. Implantation of multiple
overlapping stents makes the vessel rigid due to excess metal,
fracture due to rigidity, restenosis because of higher vascular
injury, polymer inflammation, delayed healing, aneurysm be-
cause of excessive drug dose, and contrast overload. Further,
it has been demonstrated that overlapping stents are associated
with impaired angiographic and long-term clinical outcome,
including death or myocardial infarction [7]. Another impor-
tant factor to be considered is anatomical mismatch between
currently available cylindrical stents with natural taper of cor-
onary arteries with higher distal diameter and has a propensity
to cause distal vessel dissection.

Figure 7. Retrieved stent snared by EN snare (a, b).
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Figure 8. Rewiring of LCx and successful stenting with 3 - 2.5 x 60 mm Morph stent following aggressive predilatation by bigger

balloon (a, b, c).

Stent size mismatch has been identified as an important
factor for restenosis in some patient particularly where vessel
diameter changes to a significant degree over the length of a
stent [8]. These are commonly encountered due to tapering of
coronary vessels. In such cases, clinicians have to decide the
stent sizing carefully as a large diameter mismatch may lead to
excessive damage in the vessel wall and may increase the risk
for clinical failure [9]. Since conventional stents may not be
able to adapt effectively in tapered vessels, appropriate stent
sizing becomes challenging [10]. In this regard, tapered stents
have been developed recently to minimize clinical failure and
maximize the clinical benefits in such patients. We consider
that, using a tapered stent has advantages of excellent adapta-
tion to vessel tapering and good apposition. In cases involving
stenosis or occlusions in major parts of a long vessel, natural
tapering may create dilemma for optimal balloon sizing and
optimal stent sizing during PCI [9].

Tapering is defined as the ratio of the area change to the
vessel length [10]. Based on computed tomographic angio-
graphic finding among 526 adult subjects from Asia by Zhang
et al [11], it has been demonstrated that decremented ratio in
left anterior descending, LCx and right coronary artery at ori-
gin and distal end were 9.7%, 7.7%, and 5.1%, respectively.
These findings indicate that the dimensions naturally taper
along the length of coronary arteries [11]. Morph stent comes
in three sizes: 3.5-3,3-2.5and 2.75-2.25mm. A3 - 2.5 mm
Morph stent has proximal and distal diameter of 3 and 2.5 mm,
respectively when deployed at nominal pressure. Considering
this, we opted for using one long tapered stent in our patient.
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