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Covered Stent Embolization: A case of acute
coronary intervention with a series of multiple
complications
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Complications during acute coronary intervention are rare and life-threatening. We present a case of a patient with acute coronary
syndrome admitted for percutaneous coronary intervention to the left anterior descending artery. The straightforward procedure
was challenged by multiple complications of coronary artery perforation, cardiac tamponade, stent loss, and ventricular fibrilla-
tion. The management was complicated by covered stent embolization into the left circumflex artery without a wire inside. We
were able to retrieve the lost covered stent by re-accessing the lumen with a coronary guidewire followed by advancing a balloon
distal to the stent and extraction of the whole system outside. The case illustrates the possibility of facing multiple complications
in one procedure including the loss of covered stent and how to prevent and manage this serious complication.

Key words: acute coronary syndrome, PCl complications, covered stent, stent loss, stent retrieval, coronary perforation.

Embolizace krytého stentu: pfipad akutni koronarni intervence provazené radou komplikaci

Komplikace béhem akutni korondrni intervence jsou vzacné a zivot ohrozujici. Uvadime pfipad pacienta s akutnim koronarnim
syndromem, ktery byl pfijat pro perkutanni koronarni intervenci ramus interventricularis anterior. BEhem tohoto jinak rutin-
niho zakroku jsme ¢elili fadé problém( v podobé perforace korondrni arterie, srde¢ni tamponddy, ztraty stentu a komorové
fibrilace. Vykon zkomplikovala embolizace krytého stentu do ramus circumflexus bez zavedeného vodiciho dratu v této
koronarni tepné. Ztraceny kryty stent jsme dokdzali retrahovat zavedenim koronarniho vodi¢e do lumen koronarni tepny
s posunutim balonku distdlné od stentu a naslednym vyjmutim celého systému. Tento pfipad doklada moznost vyskytu
mnohocetnych komplikaci v ramci jednoho vykonu, véetné ztraty krytého stentu, a ukazuje zpUsob, jak této zdvazné kom-
plikaci pfedchazet a jak ji resit.

Kli¢ova slova: akutni koronarni syndrom, komplikace PCl, kryty stent, ztrata stentu, extrakce stentu, koronarni perforace.

Abbreviations DES - drug-eluting stent LCX — left circumflex artery

CABG - coronary artery bypass grafting LAD - left anterior descending artery MI — myocardial infarction
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PCl — percutaneous coronary intervention
VF — ventricular fibrillation

Learning objectives

Complications during coronary artery in-
terventions may arise even in a technically easy
procedure. Knowledge and experience of the
management options for the different types
of iatrogenic complications are essential to
avoid morbidity and mortality of treated pa-
tients. Loss of a covered stent can occur, and
adherence to a proper deployment technique
is the essential step to prevent this devastating
complication.

Introduction

In the contemporary practice of coronary
intervention with advances in the technology,
the incidence of major complications is low.
However, multiple complications in one session
can occur despite the odds of rarity which may
turn a straightforward procedure into a night-
mare. Major periprocedural complications are
acute vessel closure, coronary artery perforation,
and device embolization including stent loss (1).

In this case, we illustrate the possibility of
facing multiple complications in one procedure
including the very rare covered stent loss.

Case presentation

A 64-year-old male smoker patient with no
significant past medical history presented with
severe chest pain lasting for a few hours. In the
emergency room, the patient was haemodyna-
mically stable with no abnormalities on cardiac
examination. An electrocardiogram showed a si-
nus rhythm with biphasic T waves in the anterior
leads (V2-4). Laboratory tests indicated elevated
troponin titre. Within one hour, the patient was
referred to our tertiary centre for urgent coro-
nary intervention. He received a loading dose
of ticagrelor (180 mg) and was then admitted
directly to the cardiac catheterization laboratory.

The coronary angiogram, through right fe-
moral artery access using 7-F sheath and Judkins
Left 3.5 x 6 F guiding catheter, showed a mid-
-LAD critical lesion (Figure 1, Video 1) without
significant disease in other vessels. A decision
was made to proceed to PCl to the LAD. The
left coronary system was engaged using Judkins
Left 3.5, 6F guide catheter and unfractionated
heparin (7,500 units) was given intravenously.
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A hydrophilic floppy guidewire 0.014 crossed
the lesion easily into the distal LAD and the le-
sion was predilated with a balloon 2.0 x 10 mm
inflated up to 16 bar followed by deployment
of a drug-eluting stent (Promus Element) 2.75 X
24 mm inflated up to 14 bar.

At that time, the patient was haemodynamica-
lly stable with no significant dyspnoea, but we no-
ted staining distal to the stent indicating coronary
perforation (Figure 2, Video 2). Echocardiography
showed mild pericardial effusion. A balloon 2.0 X
20 mm was introduced, and multiple inflations
were attempted in short time segments without
benefit as severe chest pain developed with every
inflation. The patient started to deteriorate with
severe dyspnoea, chest pain, and shock as the
perforation propagated to grade Ill (Video 3). The
surgical team was alarmed and helped with peri-
cardiocentesis through subxiphoid access under
fluoroscopy guidance, aspirating about 200 cc
of haemorrhagic pericardial fluid after which the
haemodynamic status restored, but the patient
was still irritable with dyspnoea. At the same time,
we attempted sealing of the perforation using the
GRAFTMASTER® RX coronary stent graft system
(GM; Abbott Vascular, Santa Clara, CA, USA) 2.8 x
19 mm distal to the DES that inflated subnominally
(14 bar) due to concerns about oversizing (Figure 3,
Video 4). However, the patient was restless and agi-
tated, and unfortunately post-inflation angiogra-
phy showed that the covered stent had dislodged
into the proximal LAD with the deployment ballo-
on out of the stent. Immediately, we advanced the
balloon just distal to the stentand inflated it up to 6
bar,and then removed the whole system outside.

While inspecting the system, we could not
find the dislodged covered stent. So, we re-en-
gaged the left coronary system to find the lost
stent migrated into the proximal LCX. After seve-
ral attempts, we successfully crossed the covered
stent lumen with the hydrophilic floppy RIDER
guidewire 0.014 mm followed by advancing
a compliant balloon 2.0 x 20 mm outside the
distal end of the stent. The balloon was inflated
up to 10 bar followed by removing everything
(the catheter and the wire with the stent and the
balloon) (Figure 4 A-E, Videos 5A and B).

At this stage, the patient’s blood pressure
was borderline (100/50 mmHg), and we were
able to rapidly advance a new covered stent
(GRFATMASTER) 2.8 X 26 mm to overlap with the
distal end of the DES, and inflated it up to burst
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Figure 1. Coronary angiography showing a mid-
-LAD critical lesion

-

LAD - Left Anterior Descending Artery

Figure 2. Angiographic view post-deployment of
the DES in the mid-LAD

DES - Drug-Eluting Stent

Figure 3. Initial position of the covered stent at the
site of perforation before embolization

o W

pressure (16 bar) multiple times. Angiographic
views showed cessation of the perforation jet
with TIMI Il flow and no major side-branch loss
(Figure 5, Video 6). Protamine was not given du-
ring the procedure as we were concerned about
the risk of thrombosis of the drug-eluting stent.

The patient’s condition stabilized and
he was transferred to the coronary care unit.
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Figure 4. A-Covered stentembolized into the LCX artery with no wire inside; B— Successful wire crossing into

LCX - Left Circumflex Artery

However, ten minutes later, the patient collapsed
and developed VF for which he received DC
shock and was brought back to the cathete-
rization laboratory where angiography revea-
led patent stents with TIMI Il flow. The pigtail
catheter in the pericardium was repositioned
and another 150 cc of haemorrhagic fluid aspi-
rated, followed by blood transfusion resulting in
stabilization of the patient’s condition.

The patient was discharged from the hospi-
tal four days later with uneventful recovery and
kept on dual antiplatelet therapy (aspirin and ti-

the lumen of the lost covered stent; Cand D — Extraction of the whole system outside; E - Extracted covered stent

cagrelor) planned to be continued for more than
one year. At nine months' follow-up, the patient
was free from chest pain with a good functional
status and normal LV systolic function.

Discussion

Periprocedural complications have adverse
effects on both short - and long-term prognosis
of patients (2). The management of iatrogenic
complications is based on expert recommen-
dations derived mainly from case series and
registries as randomized trials cannot be condu-
cted taking into consideration the emergency
situation and rarity of the events.

Coronary perforation is rare with an inciden-
ce ranging from 0.1 to 3%, with a higher rate
being reported with interventions for chronic
total occlusion. The main causes of coronary
perforation are oversized balloon or stent, use
of atheroablative devices, and exit of hydrophi-
lic guidewires (3, 4). Coronary perforations can
cause significant morbidity (periprocedural Ml
cardiac tamponade, cardiogenic shock, stroke,
and impaired renal function) and mortality (up
to 10% in-hospital death rate) (5). Management
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strategies vary from prolonged balloon inflation,
reversal of heparin, coils, fat embolization, use of
covered stents, emergency pericardiocentesis to
emergency cardiac surgery (6).

In our case, the perforation was most likely
due to guidewire exit which occurred despite
smooth passage and resting of wire tip in the
distal LAD away from the mid segment where
the perforation occurred. The perforation point
was far from the lesion site where predilation and
stenting had been done. Our theory is that sliding
of the hydrophilic wire into small branches during
advancement may have caused the perforati-
on. The perforation was managed with multiple
balloon inflations and emergency pericardio-
centesis, and finally sealed with a covered stent.

Covered stents are used mainly in the man-
agement of grade lll coronary perforation (46.4%
of cases) (7). There are four types of covered stents:
polytetrafluoroethylene (most commonly used),
polyurethane, pericardium, and autologous vein-
-artery stents (8). Adverse events associated with
a covered stent are stent thrombosis (11.9%), target
lesion revascularization due to in-stent restenosis
(22.4%), coronary dissection (9.4%), slow flow / no
flow (15.6%), and side-branch closure (3.1%) (9).
The mortality is high (16.6%), with the majority
occurring in the first month post PCI (10).

Our case was complicated by another rare, but
feared complication of stent loss. In general, stent
loss has an incidence rate of 0.32%, with interven-
tion in calcified and tortuous arteries being the
main risk factor for stent loss. Stent embolization
canresultin acute Ml,emergency CABG, bleeding,
and even death (11). To the best of our knowledge,
no data have been reported on covered stent loss.

Retrieval of a lost stent depends on whether or
not the wire is still inside the stent (free stent). If the
wire is stillinside, retrieval can be done with a ballo-
on or microcatheter. If the stent is free without
a wire inside, a snare or extension catheter can be
utilized. If retrieval fails, other options include use
of another wire for wrapping, forceps, crushing
by deploying another stent, and finally surgery (1).

In our case, we first attempted to retrieve the
stent by inflating the balloon distal to the stent,
which was unsuccessful probably due to slippage
of the stent from the wire and the balloon. In the
second attempt, the challenge was more difficult
as the stent was free without a wire. The trick was
to cross the already inflated stent lumen with
the wire. This was possible after a few attempts
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followed by sliding the balloon distally to finish
extraction of the whole system. Although the
technigue is not mentioned in the management

of stent loss, it is worth considering in the case
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