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Abstract

The incidence of coronary artery aneurysms ranges from 0.2% to
10.5%. Aneurysms have been described after percutaneous coronary
interventions (PCIs) and hypersensitivity to polymers, nickel, cobalt,
inflammatory reaction rich in eosinophils, drug released by the stent,
fracture and malapposition of the stent, stent endothelialization delay,
high pressures used in the procedures, oversizing of balloons and st-
ents, unhealed dissections, atheroablative techniques, and trauma of
the arterial wall are related to appearance of coronary artery aneu-
rysms. In this case report, we described a patient with human immu-
nodeficiency virus and thrombophilia who underwent primary PCI
and at the end of the procedure had thrombi in the coronary artery. It
was decided by triple therapy and new angiographic study 2 days later.
This new angiography revealed thrombi resolution but the appearance
of an aneurysm in the middle portion of the drug-eluting stent. The
anticoagulant was stopped and we performed watchful waiting strat-
egy with new serial angiograms that revealed progressive reduction
and disappearance of the aneurysm. Subsequently triple therapy with
warfarin, aspirin and clopidogrel was restarted and the patient pro-
gressed asymptomatic and performed his daily activities normally. At
6 months of clinical follow-up, we advised the patient to suspend as-
pirin and to continue secondary prevention of cardiovascular events.
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Introduction

The prevalence of coronary artery aneurysms ranges from
0.2% to 10.5%. The most common etiologies are congenital or
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acquired, such as atherosclerosis, Kawasaki disease, Takayasu
disease, infection, connective tissue disease, trauma and after
percutaneous coronary intervention (PCI) [1].

The estimated prevalence of coronary events in patients
with coronary artery aneurysms (CAAs) not related to percuta-
neous intervention ranges from 1.5% to 5%, but some authors
argue that this prevalence does not correspond to real world
data owing to the lack of large studies on the subject [2].

Aneurysms have been described after PCIs. This fact has
gained great notoriety in the era of first-generation drug-elut-
ing stents (DESs) because of the high rate of major cardiovas-
cular events [1-3].

The following report describes a case of CAA that devel-
oped after PCI performed as a primary reperfusion technique
in a patient with acute myocardial infarction with ST-segment
elevation diagnosed by electrocardiography.

Case Report

The patient was a 36-year-old man who had human immuno-
deficiency virus (HIV), taking antiretroviral drugs, and an-
tiphospholipid syndrome (stopped using warfarin by his own
decision 6 months before).

He had chest pain with retrosternal discomfort radiating
to the left arm, associated with nausea and dizziness, which
motivated him to go to the emergency department of a local
hospital but with a delay of 2 h.

On physical examination, the only abnormality observed
was a blood pressure of 140/100 mm Hg. However, electro-
cardiography revealed ST-segment elevation in the V1 to V4
leads.

As a diagnosis of acute coronary syndrome with ST-
segment elevation was established, the hemodynamic team
was contacted, and the patient was taken to the catheteriza-
tion laboratory. The following drugs were administered in the
emergency department: aspirin, 300 mg; ticagrelor, 180 mg;
metoprolol, 50 mg; simvastatin, 40 mg; and intravenous nitro-
glycerin. Moreover, laboratory tests were performed, and chest
radiography was performed at bedside.

After 45 min of hospital delay, coronary angiography
showed no significant stenosis in the right coronary, main left
coronary and circumflex arteries. However, the anterior de-
scending artery was occluded in the mid portion (Fig. 1).

Articles © The authors | Journal compilation © Cardiol Res and Elmer Press Inc™ | www.cardiologyres.org
312 This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits

unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited



Oliveira et al

Cardiol Res.2019;10(5):312-317

Figure 1. (a) Right coronary artery without stenosis. (b) Left main and left circumflex artery without stenosis, but left anterior

descending (LAD) artery occluded.

Primary PCI was chosen as a reperfusion strategy. Intra-
venous unfractionated heparin (100 unit/kg) was administered.
A 0.014” floppy guidewire was positioned in the distal portion
of the left anterior descending (LAD) artery through the oc-
clusion. Then, pre-dilation was performed with a 2.5 x 20 mm
balloon catheter inflated to 12 atm and a 3.0 x 24 mm DES

deployed at 12 atm. Subsequently, intra-stent post-dilations
were performed using a 3.5 x 10 mm balloon catheter inflated
to 10 atm. Although a good result of the implanted stent was
observed on the control coronary angiography, images also
suggested the presence of thrombi in the mid portion of the
LAD in areas distant from that manipulated with balloons and

Figure 2. (a) Pre-dilatation (catheter balloon 2.5 x 20 mm). (b) Drug-eluting stent (3 x 24 mm) deployment. (c) Post-dilatation
(catheter balloon 3.5 x 10 mm). (d) Thrombi in the left anterior descending artery.
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Figure 3. (a, b) Aneurysm 2 days after primary percutaneous coronary intervention.

stent (Fig. 2).

The activated clotting time was over 300 s. There was no
success in attempted thrombi aspiration. However, at that time,
the patient was asymptomatic and showed improvement of ap-
proximately 80% in the ST-segment elevation.

Given the possibility of red thrombi due to thrombophilia
associated with white thrombi, it was decided to continue ad-
ministering the dual antiplatelet therapy (aspirin and ticagre-
lor) and enoxaparin (1 mg/kg every 12 h) in the coronary care
unit (CCU), and a new coronary angiography was scheduled
for 2 days after the index procedure.

The new coronary angiography revealed complete disap-
pearance of the thrombi, but an imaging finding from the mid
portion of the stent was suggestive of aneurysm (Fig. 3). Thus,
it was decided to suspend the anticoagulant and proceed with
watchful waiting during the patient’s stay in the CCU. A new

Aneurysm —m———>

angiography was scheduled for 4 days later (6 days after the
index procedure).

After 4 days of disease (aneurysm) diagnosis and after 6
days of PCI, with the patient asymptomatic, the new angiogra-
phy showed that the aneurysm had not completely disappeared
but showed a significant reduction in size (Fig. 4). The strategy
was maintained, and another angiography was scheduled for
7 days.

The patient remained asymptomatic, and the new angiog-
raphy performed 7 days later (i.e. 13 days after the index pro-
cedure) revealed total disappearance of the aneurysm and one
intermediate stenosis in the mid portion of the LAD (Fig. 5).

Three days later, the patient started using warfarin, and
ticagrelor was replaced with clopidogrel. Subsequently, the
warfarin dose was adjusted according to the international nor-
malized ratio, and the patient was discharged, asymptomatic

Figure 4. Aneurysm with significant reduction in size 6 days after percutaneous coronary intervention.
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Figure 5. (a, b) Images showing total disappearance of the aneurysm 11 days after very first diagnosis.

and at Killip I classification. He continued taking aspirin,
clopidogrel, warfarin, simvastatin, beta blocker and angioten-
sin converting enzyme inhibitor and was referred for cardio-
vascular rehabilitation.

At the 6-month follow-up, he was asymptomatic, per-
forming his activities of daily living normally, and taking the
medications prescribed at hospital discharge. In view of the
evolution of his condition, it was decided to suspend aspirin
and maintain the other medications for up to 1 year, when a
new consultation was scheduled.

Discussion

In the present case, an imaging finding obtained 2 days after
the primary PCI for acute myocardial infarction was sugges-
tive of aneurysm. The definition of true or false aneurysm
based on the coronary angiography cannot be done [1-3].

Coronary aneurysms are considered true aneurysms when
all the arterial layers are involved and false aneurysms when
only one or two layers are involved and, sometimes, only the
adventitia is integrated [3].

The formation of a CAA after PCI is related to some fac-
tors not present in the context of CAAs not treated percutane-
ously. The emergence of aneurysms has been described from 3
days up to 4 years [1, 2, 4].

The factors related to PCI that are most commonly associ-
ated with the formation of aneurysms are hypersensitivity to
polymers, nickel, cobalt, inflammatory reaction rich in eosino-
phils, drug released by the stent, fracture and malapposition of
the stent stems, stent endothelialization delay, high pressures
used in the procedures, oversizing of balloons and stents, un-
healed dissections, atheroablative techniques and trauma of
the arterial wall [1, 2, 5].

Some of these factors are possibly related to later aneu-
rysm formation, such as the type of inflammatory reaction, hy-
persensitivity, stent fracture and malapposition, released drug
and endothelialization delay, while others may be related to
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earlier formation, such as unhealed dissections, high release
pressures, oversizing of balloons and arterial trauma [2-5].

The patient may have had a pseudoaneurysm due to the
oversizing of the balloon used and the high inflation pressures.
It is noteworthy that at the end of the index procedure, no im-
age suggested aneurysm, but a new angiographic study per-
formed after 48 h, which showed a very early aneurysm.

In addition to atherosclerosis, the patient had ST-segment
elevation myocardial infarction (STEMI), HIV and thrombo-
philia. Therefore, at that time, he already had increased hyper-
coagulability due to the sum of the factors described.

The treatment of post-PCI aneurysms can be clinical or
through new revascularization (percutaneous or surgical inter-
vention). Some series of aneurysms after first-generation DES
implantation had a high prevalence of clinical events. Although
the treatment of CAAs depends on their location and size, as
well as the risk of clinical events, many post-intervention an-
eurysms are treated with new interventions [1, 2].

Covered (polytetrafluoroethylene (PTFE), saphenous vein
or papyrus) stent implantation, new DES or bare metal stent
(BMS) placement and spring release inside the aneurysm are
the most frequently used percutaneous techniques to treat an-
eurysm [3, 6-8]. The usefulness of covered stent (PTFE cov-
ered stent) implantation should be evaluated considering the
risk of thrombosis and high restenosis reported in some studies
[3, 6]. The present patient had HIV, STEMI and thrombophilia,
and the implantation of this type of stent could be associated
with a high risk of thrombosis. In fact, this risk would be im-
possible to precisely predict, although in view of the afore-
mentioned fact, it is expected to be high.

New DES or BMS placement would mean a double layer
of metal within an artery of a patient in an increased prothrom-
botic state and an increased risk of thrombosis and restenosis.
Coil is implanted using a technique that, although aimed only
at thrombosis of aneurysms, is technically challenging and as-
sociated with risks [1].

The risk of aneurysm thrombosis is low in a patient re-
ceiving dual antiplatelet therapy and full anticoagulation. In
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smaller-diameter arteries with high flow, the trigger of throm-
bus formation is platelets. However, in vessels of larger diam-
eter and slow flow, the trigger is coagulation factors [1, 2].

The use of antiplatelets and anticoagulants has been rec-
ommended in the clinical treatment of coronary aneurysms not
related to PCI. Certainly, the rationale for administering vita-
min K inhibitors is that the dilated areas of the aneurysm, their
irregular surface, and the turbulent and slow flow as compared
with that in vessels without aneurysm are associated with the
formation of thrombus not only related to platelets but also as-
sociated with coagulation factors [1, 2].

On the basis of the aforementioned rationale and the fact
that the use of coils is aimed thrombosis for the subsequent
healing of aneurysms, we decided to suspend the anticoagu-
lant therapy, aiming to promote thrombosis of the aneurysm
for healing, even though we were aware of the risk of stent
thrombosis because of the thrombophilia and also due to hy-
percoagulability status because of HIV [9, 10]. The patient was
kept in the coronary unit for risk monitoring.

Kwon et al [11] described a case in which an acute stent
thrombosis (patient taking dual antiplatelet therapy) was a con-
sequence of aneurysm thrombosis involved in a lesion treated
with a DES. The authors observed a hematoma in the arterial
wall. In view of this, we can assume that patients receiving
dual antiplatelet therapy can develop thrombosis of aneurysm
after undergoing stent implantation. So, we imagined that one
aneurysm can be thrombosed and healed in patient taking dual
antiplatelet therapy.

Therefore, we predicted that aneurysm thrombosis and
healing would occur if the patient continued receiving dual
antiplatelet therapy, but it would be necessary to stop antico-
agulant to improve this possibility. However, we knew of the
risk of stent thrombosis, but we did anticipate the resolution of
the problems, in other words, we tried to be ready for interven-
tion and the patient was kept in the CCU. Of note, the standard
treatment for antiphospholipid syndrome is warfarin, and the
new oral anticoagulants have not been tested or recommended.

The knowledge of coronary atherosclerosis in HIV pa-
tients is increasing. The immune system condition and inflam-
matory response in young HIV patients seem to be similar to
those in the elderly, which suggests immune aging with loss
of reserve response. Moreover, their atheroma is characterized
by a thin fibrous layer, inflammatory cells, and a tendency to
rupture before causing significant stenosis [9, 10].

Ayers et al described a case of a 22-year-old patient who
had HIV and thrombophilia (positive lupus antiphospholipids)
who had acute myocardial infarction due to non-fully occlu-
sive thrombosis of the LAD. His coronary angiography also
revealed multiple aneurysms but there were no areas of athero-
sclerotic stenosis. We believe that the hypercoagulability state
in this patient was high and contributed to this clinical event.
In a similar way, we believe that our patient also had a high
state of hypercoagulability [12].

Three days after the disappearance of the angiographic
image of the aneurysm, the anticoagulant was restarted. As
warfarin was required, ticagrelor was replaced with clopidog-
rel (switching), but according to guidelines [13], patient who is
taking warfarin and dual antiplatelet therapy should take clopi-
dogrel (not ticagrelor) and aspirin for while. This was done be-

316 Articles © The authors | Journal compilation © Cardiol Res and Elmer Press Inc™

cause after the resolution of the aneurysm, the patient needed
to be protected from thrombotic phenomena.

Intracoronary ultrasound and/or optical coherence tomog-
raphy are useful when PCI is performed to treat aneurysms
or to obtain information on some anatomical aspects in detail,
such as the differences between pseudoaneurysm and true an-
eurysm, and to guide optimal stent implantation [1-3]. Watch-
ful waiting was the initial strategy used in the present case,
without performing imaging techniques but considering it in
advance in case intervention was necessary at some point.

This paper presented a case of CAA after very early coro-
nary intervention (2 days). Considering the clinical scenario
and the patient’s comorbidities, a strategy for clinical man-
agement and rigorous monitoring was chosen, and the pre-
established objectives were achieved. Despite the success in
this case, no standard treatment for CAAs after PCI has been
established. Thus, this clinical scenario should be further in-
vestigated. According to our knowledge, this is the case of the
earliest coronary aneurysm after PCI described.
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