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Abstract

Formation of coronary artery pseudoaneurysm after percutaneous coronary intervention is rarely
reported. A close review of available literature indicates a trend of growing incidence in recent
times. Here, we present a case of coronary pseudoaneurysm developing in the left circumflex ar-
tery within 50 days of sirolimus-eluting stent implantation in a 47-year-old man who was treated for
triple-vessel coronary artery disease. Initially, the patient refused any further treatment. How-
ever, considering the rapid growth of pseudoaneurysm and increased severity of symptoms at
subsequent follow-up, we decided to treat giant pseudoaneurysm with embolization coils. The
procedure was successful and the patient remained asymptomatic thereafter.
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1. Introduction

Development of coronary artery aneurysm after percutaneous coronary intervention is a rare entity, with re-
ported incidence of about 0.3% to 6.0%. Majority of these aneurysms are suspected to be pseudoaneurysm rather
than true aneurysm [ 1]. The causative factors include residual dissection and deep arterial-wall injury secondary
to the use of oversized balloons/stents, high-pressure balloon inflation, atherectomy, and laser angioplasty [2]. A
close review of available literature suggests a growing incidence of coronary artery aneurysms after implanta-
tion of drug-eluting stent (DES) in recent times. The possible pathophysiological mechanisms are: a) delayed
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re-endothelialization and healing secondary to the antiproliferative action of eluted drug; b) cell necrosis or
apoptosis due to antimetabolite effects of the drug; c) inflammation compounded by vascular injury (residual
dissections, contained perforations) secondary to the hypersensitivity reaction to metal, polymer, or drug; or d)
acquired late stent malapposition [1]-[3].

The clinical course of coronary aneurysms depends on their anatomical details (i.e. size, site of origin, and
layer of the arterial wall). The onset of coronary aneurysm formation has been reported from 3 days to 4 years
after the DES implantation, with a varied presentation from asymptomatic state to severe angina. Some aneu-
rysms resolve naturally, while others may lead to life-threatening complications such as rupture, thrombosis,
embolization, myocardial infarction, and even sudden death [3]. A study has reported that the incidence of co-
ronary aneurysm after DES implantation is more common in left anterior descending artery (LAD), followed by
right coronary artery (RCA), and rarely in left circumflex artery (LCX) [4]. Herein, we are reporting a case of
coronary pseudoaneurysm developing in LCX vessel within 50 days of DES implantation in a 47-year-old man,
who was successfully managed with embolization coils.

2. Case Presentation

A 47-year-old normotensive and nondiabetic male presented to our hospital with symptoms of class II angina.
Echocardiography of the patient was normal, but 2-dimensional (2D) echocardiography showed concentric
hypertrophy of left ventricle with no regional wall motion abnormality. The ejection fraction was 60%. Patient
was evaluated for angina on exertion, and the treadmill test was positive for inducible ischemia. The patient un-
derwent coronary angiography, which revealed a triple-vessel disease. Subsequently, percutaneous coronary in-
tervention was performed. The patient received 2.5 x 13 mm sirolimus-eluting polymer-based stent in LAD, 2.5
x 23 mm sirolimus-eluting polymer-based stent in LCX, and 2.75 x 13 mm plus 2.5 x 18 mm sirolimus-eluting
polymer-based stents in RCA (Figure 1). Patient was discharged 48 h after the successful stent implantations.
He was on routine medications including dual antiplatelets, aspirin 300 mg and clopidogrel 75 mg daily.

The patient remained asymptomatic at subsequent follow-ups at our outpatient clinic. Nevertheless, he started
to complain of angina after one and half month of DES implantation. Repeat coronary angiography displayed
normal flow in LAD and RCA with patent stents, but LCX had total in-stent restenosis with an aneurysm-like
formation at the proximal end of the stented vessel area (size: 6 X 4 mm; Figure 2). Additionally, a 99% lesion
with thrombus burden was observed in second obtuse marginal (OM2) vessel. Patient was offered treatment ei-
ther in the form of covered stent or surgical excision; however, he refused any further treatment. Subsequently,
he was counseled for his condition and was discharged with optimized medical regimen comprising a statin and
warfarin in addition to the dual antiplatelet therapy.

Again after 1 month, the patient reported a significant increase in the frequency and the severity of angina. He
was again subjected for coronary angiography, which revealed a significant increase in the size of pseudoaneu-
rysm at the proximal end of LCX stent (size: 15 x 11 mm). The stent was occluded and the pseudoaneurysm had
extended proximally in the mid LCX compared to the earlier angiography (Figure 3). Patient’s 2D echo also
confirmed intramural location of pseudoaneurysm (Figure 4).

In view of increasing size and extent of the giant pseudoaneurysm, it was decided to do coiling for this lesion.
Left coronary ostium was engaged by using a Launcher 7F (EBU 3) coronary guide catheter (Medtronic, USA).
Then, a ProTrack microcatheter (Baylis Medical, Canada) was placed in to proximal LCX. Subsequently, two
Hilal embolization coils (Cook Medicals, USA) of 3 cm X 3 mm size were deployed in the proximal LCX
(Figure 5). The procedure was successful. The postoperative period was uneventful, and the patient was dis-
charged from the hospital with no change in his drug regimen. At three-month follow-up, 2D echocardiography
was performed which showed no signs of coronary artery aneurysm (Figure 6). During this interval, the patient
remained asymptomatic.

3. Discussion

Although DES have made a significant impact on interventional cardiology practice by offering extraordinarily
low rates of restenosis, important safety concerns regarding their usage has been acknowledged widely. While
major emphasis has been placed on the incidence of late stent thrombosis, formation of coronary artery aneu-
rysm is emerging as another major adverse event after DES implantation [5].

Coronary aneurysms can be classified in to true aneurysm and pseudoaneurysm. A true aneurysm is characte-
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Figure 1. Implantation of (A) 2.5 x 13 mm sirolimus-eluting stent to
LAD, (B) 2.5 x 23 mm sirolimus-eluting stent to LCX, and (C) 2.75
% 13 mm plus 2.50 x 18 mm sirolimus-eluting stent to RCA.

rized as a segment with a maximal lumen area larger than a proximal reference lumen by at least 50%. On the
other hand, a pseudoaneurysm results from the loss of vessel wall integrity and transition from a three-layered
wall to an outwardly bulging monolayer [6]. True coronary aneurysm usually occurs due to late acquired stent
malapposition, while pseudoaneurysm occurs as a result of traumatic dissection or perforation of a coronary ar-
tery or due to stent fracture [6]. Based on these characteristics, the aneurysm in our case was identified as pseu-
doaneurysm.

Despite advances in interventional cardiology, the true incidence, clinical course, and treatment of coronary
artery aneurysms after DES implantation remain largely unknown [3]. The diagnosis of coronary artery pseu-
doaneurysm in a patient with suspected myocardial ischemia is made on the basis of cardiac imaging procedures.
Coronary angiography remains the gold standard as it not only provides information regarding the size, shape,
location, and number of aneurysms, but also illustrates the presence or absence of associated stenosis. Other
noninvasive tools such as transesophageal echocardiography, contrast-enhanced computed tomography and
magnetic resonance imaging are also valuable for initial evaluation [3]. Since our patient presented with angina
after DES implantation, he was taken up directly for diagnostic coronary angiogram. Subsequent angiographic
findings and 2D echo images led us to suspect a pseudoaneurysm in our patient. We suggest that all patients
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Figure 2. Repeat angiography at 45 days post-procedure showed pa-
tent stents in (A) LAD and (B) RCA, and (C) total occlusion of LCX
stent with aneurysm formation at the proximal end.

Figure 3. Subsequent angiography showing aneurysm extending in
the mid LCX compared to earlier angiography.
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Figure 4. 2D-echocardiography indicating intramural location of
pseudoaneurysm.

Figure 5. Deployment of two embolization coils into proximal left
circumflex artery.

Figure 6. Follow-up 2D-echocardiography after coil embolization;
patient remained asymptomatic.
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with chest pain post DES-implantation should be thoroughly evaluated for possible aneurysm formation.

Because of the rarity of this clinical phenomenon, there is no standard therapy recommended for pseudoa-
neurysm [6]. Several therapeutic approaches have been proposed such as conservative therapy (medical man-
agement and observation), percutaneous exclusion of the aneurismal lumen, and surgical intervention (place-
ment of another stent, stent grafts, coronary coils, or coronary artery bypass grafting). Overall, the management
of these patients is challenging and needs to be individualized based on the size and location of the aneurysm
and based on the presence of endovascular thrombosis [1]. In our case, all the therapeutic options were explored.
Medical therapy with clinical observation was denied because of the significant expansion of the pseudoaneu-
rysm over time. Similarly, implantation of another bare-metal stent, vein-graft coated and covered stents might
be successful for complete sealing of coronary aneurysms, but are associated with impaired navigability and
high risk of restenosis at the stent edges [7]. Based on relative merits, we decided to use an embolization coils in
our patient. In literature, stent-assisted coil embolization of aneurysms has been successfully performed in
wide-range of intracranial aneurysms and coronary aneurysms [8] [9]. Further, a case report has demonstrated a
successful treatment with endovascular coil embolization in a patient with Behcet disease—related giant aneu-
rysm in the RCA [10]. We believe that coil embolization can be a valuable method to treat selected patients with
coronary aneurysms who have a suitable anatomy, as demonstrated in our patient.

The patient in our case had received sirolimus-eluting polymer-based stents. This adds to the existing theory
that sirolimus-eluting polymer-based stent may play a role in the development of pseudoaneurysm after DES
placement [1]. However, sirolimus—eluting stents implanted in the LAD and RCA remained patent in our case,
which supports the hypothesis that other factors might be at play. Hence, the exact mechanisms responsible for
coronary pseudoaneurysm formation in this patient remain unknown. Given the rapid onset of aneurysm forma-
tion, there is a possibility that arterial injury during stent implantation might be the likely contributor to pseu-
doaneurysm formation rather than the chronic arterial response to the stent, polymer, and drug. Further, the co-
ronary pseudoaneurysm was appeared to be associated with significant in-stent restenosis in stented area of our
patient.

The patient in the present case refused to receive any further treatment initially. We are of opinion that elderly
inoperable patients or those who refuse any further interventions for coronary aneurysm, like in our case, should
be managed medically to prevent thromboembolic complications. Earlier reports in this milieu also recommend
the use of antiplatelet therapy (with aspirin or clopidogrel) or anticoagulation therapy (with warfarin) in such pa-
tients [10]-[13]. The other peculiarity of our case is the presence of a documentation of angiographic progression
of the pseudoaneurysm (Figure 2 and Figure 3). To the best of our knowledge, such reports of giant pseudoa-
neurysm in the LCX after sirolimus-stent implantation are very rare. Our case also highlights the utility of em-
bolization coils as minimally invasive, rapid, efficient, and safe method for the treatment of giant coronary artery
pseudoaneurysms.

4. Conclusion

Formation of coronary artery aneurysm is rare, but significant safety concern, associated with DES implantation.
In the present case, we depict angiographic documentation of pseudoaneurysm progression in the left circumflex
artery, following sirolimus-eluting stent implantation, in a 47-year-old man. Despite several theories, the exact
mechanism responsible for coronary pseudoaneurysm formation in our patient remains unknown. The patient
was managed successfully with embolization coils. We are of opinion that embolization coils should be consi-
dered as a minimally invasive, rapid, efficient, and safe method for the treatment of giant coronary artery pseu-
doaneurysms.
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