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Abstract

Coronary artery aneurysm is defined as the localized dilatation of
a coronary artery segment more than 1.5 times the size of adjacent
normal segments. The aneurysms of the coronary arteries are rare.
Coronary aneurysms can be congenital or acquired. The majority are
atherosclerotic in origin. The primary complication is myocardial is-
chemia or infarction, sudden cardiac death with rupture being rare.
Some aneurysms are diagnosed incidentally in arteries other than the
culprit artery. Treatment options include medical management with
anticoagulation, percutaneous intervention with covered stents or sur-
gery. We report a case of 67-year-old male who presented with acute
coronary syndrome. Coronary angiogram showed a moderate size an-
eurysm of the proximal left anterior descending artery. This aneurysm
was successfully managed percutaneously with a covered stent.
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Introduction

Coronary artery aneurysm (CAA) is defined as the localized
dilatation of a coronary artery segment more than 1.5 times the
size of adjacent normal segments. Coronary artery ectasia is
defined as more diffuse dilatation of coronary artery [1]. CAAs
are further divided to saccular aneurysms if the transverse di-
ameter exceeds the longitudinal diameter, and to fusiform an-
eurysms in the opposite case. CAAs are termed giant if their
diameter exceeds the reference vessel diameter by > 4 times or
if they are > 8 mm in diameter [2]. CAAs are also considered
as giant if diameter is > 2 cm. The aneurysms of the coronary
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arteries are rare with an estimated prevalence rate of 0.15-5%
in the patients undergoing coronary angiography in different
case series [3]. The right coronary artery is the most commonly
involved artery followed by left anterior descending artery fol-
lowed by the left circumflex artery. Left main involvement is
very rare [3]. Associated aneurysms of ascending and descend-
ing aorta are also described. Complications include thrombo-
sis, rupture or embolism. Clinical presentations range from an
incidental finding on cardiac imaging to acute coronary syn-
drome. Treatment options include medical management with
anticoagulation, percutaneous intervention with covered stents
or surgery. Due to the lack of trials and guidelines for manage-
ment of CAAs, treatment of these patients is challenging. We
report a case of 67-year-old male who presented with acute
coronary syndrome. Coronary angiogram showed a moderate
size aneurysm of the proximal left anterior descending artery.
This aneurysm was successfully managed percutaneously with
a covered stent. He also had a dilated ascending aorta measur-
ing 5.2 cm.

Case Report

A 67-year-old male patient was admitted with acute onset of
chest pain at rest, radiating to left arm, associated with sweat-
ing since 12 h. He is a known case of hypertension since 15
years, dyslipidemia since 10 years and chronic smoker since
30 years. He gives a history of similar chest pain 6 months
back for which he was admitted in other hospital. He was ad-
mitted for 3 days at that time, and no intervention was done
as he had some financial problems. On admission, pulse was
66/min; blood pressure was 160/100 mm of mercury. Cardiac
examination was normal; respiratory system examination was
normal. Qualitative troponin T was positive. Electrocardio-
gram (ECG) on admission is shown in Figure 1. Echocardiog-
raphy showed hypokinesia in basal, mid, distal anteroseptal,
anterior and anterolateral segments with ejection fraction of
30%. Routine blood investigations were normal, as shown in
Table 1. He was taken for coronary angiography. Coronary an-
giography showed (Figs. 2 - 4) CAA in proximal left anterior
descending artery (LAD) followed by significant lesion. Proxi-
mal OM2 and proximal OM3 showed 99% and 90% lesion,
respectively. Right coronary artery (RCA) was 100% occluded
after the conal branch retrogradely filling from the left system.
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Figure 1. ECG on admission showing T inversion in lead V3-6, |, aVL with loss of R wave in anterior leads.

Ascending aorta was dilated measuring 5.2 cm (Fig. 5). The
options of coronary artery bypass grafting (CABG) and multi-
vessel angioplasty were discussed with patient and relatives.
As the patient was not willing for CABG, he was taken for
angioplasty.

Left coronary ostium was engaged with JL 7F 5.0 guid-
ing catheter. Obtuse marginal 3 was stented with 3 X 23 mm
drug-eluting stent (DES) after pre-dilatation. Obtuse marginal
2 was stented with 2.75 x 21 DES after pre-dilatation. Intra-
vascular ultrasound (IVUS) was done for LAD to determine
whether LAD ostium had a significant lesion. IVUS to LAD
showed aneurysm of 7.5 x 6.5 mm and 11 mm in length (Fig.
6). Ostium of LAD was not involved. Lesion in LAD, distal to
aneurysm was stented with 3.0 x 24 DES. Graftmaster 3.5 x 19
stent was placed across the aneurysm and deployed. Graftmas-
ter is a covered stent consisting of expandable polytetrafluo-
roethylene (ePTFE) sandwiched between two identical stain-

Table 1. Blood Investigations Before and After the Procedure

less steel stents. Post-stent dilatation was done with 3.5 x 13
NC balloon. Check shoot showed good result (Fig. 7). IVUS
showed adequate apposition of the stent with complete exclu-
sion of the aneurysm (Fig. 8). The post-procedure course was
uneventful and the patient was shifted to ward after 24 h of
ICCU stay (Fig. 9). Patient was discharged after 5 days.

Discussion

Morgagni described the first case of coronary artery aneurysm
in 1761 [4]. The presence of CAA was first recognized in path-
ological studies. Munker et al reported the first ante-mortem
case diagnosed by coronary angiography in 1958 [5]. Markis
et al used the term “ectasia” to describe coronary aneurysmal
dilatation and attempted to further classify it on the basis of
appearance and the number of coronary arteries involved in

Lab parameter Reference range Before procedure After procedure
Hemoglobin 13-17 gm/dL 13.4 gm/dL 13.1 gm/dL

Total white blood cell count 4x10°-11 x 10%/L 9.2 x 10%/L 10.2 x 10°/L
Platelet count 150 x 10° - 400 x 10%/L 236 x 10°/L 228 x 10°/L

Serum creatinine 0.8 - 1.4 mg/dl 1.1 mg/dL 1.2 mg/dL
Sodium/potassium 135 - 145 and 3.5 - 4.9 mmol/L 136 and 4.4 mmol/L 133 and 4.2 mmol/L
LDL < 3.0 mmol/L 3.4 mmol/L
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Figure 2. Coronary angiogram in RAO caudal view. OM2 and OM3 has
significant lesion. Localized dilatation is noted in proximal LAD.

coronary angiography. They described type 1 as diffuse ectasia
of all three major vessels, type 2 as diffuse ectasia in one ves-
sel and localized disease in one other major vessel, type 3 as
diffuse ectasia in one vessel only and type 4 as localized seg-
mental ectasia of one vessel [6]. Type 4 is most common and
was later recognized as CAA.

CAAs can be congenital or acquired. The most common
cause of CAAs is atherosclerosis, but other causes include
congenital heart disease, trauma, Kawasaki disease, Marfan
syndrome, Ehlers-Danlos syndrome polyarteritis nodosa, Ta-

Figure 3. Coronary angiogram AP cranial view. Localized dilatation is
seen in proximal LAD followed by significant lesion.
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Figure 4. Coronary angiogram LAO caudal view. Short left main artery
with localized dilatation in proximal LAD. Left circumflex artery ostium
showed no significant lesion.

kayasu arteritis, syphilitic aortitis, scleroderma, systemic lupus
erythematosus, Behcet disease and fibromuscular dysplasia
[7]. CAAs have been reported as a result of percutaneous coro-
nary interventions mostly after coronary angioplasties. Various
causative factors have been postulated including residual non-
healing dissection, arterial barotrauma due to high-pressure
balloon inflation, and the use of oversized balloons or stents,
atherectomy techniques and laser angioplasty [8]. Antiprolif-
erative DES can cause CAAs by mechanisms, such as delayed
re-endothelialization, inflammatory changes of the medial wall
and hypersensitivity reactions [9]. In our patient, the cause of
aneurysm was atherosclerosis in view of the risk factor profile
and associated significant lesions in other coronary arteries.
Most CAAs are asymptomatic and are only detected in-

Figure 5. Aortic root-shoot in LAO view. The ascending aorta is dilated
measuring 5.2 cm.
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Figure 6. Intravascular ultrasound (IVUS) to LAD. Localized dilatation
of 7.5 x 6.5 mm was seen in proximal LAD.

cidentally during coronary angiography or computed tomog-
raphy. However, some patients present with angina pectoris,
myocardial infarction or sudden cardiac death. The presence
of concomitant obstructive atherosclerotic disease can result
in effort angina or acute coronary syndrome. Local thrombosis
in the lumen of large aneurysms may lead to distal emboliza-
tion and myocardial infarction. Massive enlargement of some
CAAs can result in compression of adjacent structures like su-
perior vena cava. Rupture of aneurysm can cause acute cardiac
tamponade or sudden cardiac death [10].

Coronary angiography remains the gold standard for the
diagnosis of ectatic or aneurismal coronary arteries.

IVUS can also accurately size the CAA and/or any adja-
cent stenoses and allows proper stent sizing if percutaneous

Figure 7. Coronary angiogram in AP cranial view after stenting show-
ing good result with complete exclusion of aneurysm.
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Figure 8. Intravascular ultrasound after implantation of Graftmaster
stent in proximal LAD across aneurysm showing adequate apposition
of the stent and complete exclusion of aneurysm.

intervention is planned. At present, there is no consensus on
the optimal management of CAAs, and the treatment options
for CAAs include surgical, percutaneous and medical ap-
proaches. Most of the current recommendations are based on
small case series or anecdotal evidence. The treatment strate-
gies should be individualized based on the location and mor-
phology of the CAA, the patient’s characteristics and the clin-
ical presentation. The largest experience in adults has been
with surgical management, which typically includes bypass
grafting, aneurysm ligation or resection. Medical therapy in-
cludes risk factor modification, as atherosclerosis is the most
common cause, dual antiplatelets and anticoagulation in se-
lected patients [11].

Percutaneous techniques, which include exclusion with
a covered stent or coil embolization, are used in selected pa-
tients. These techniques are reasonable for aneurysms less than
10 mm [12-14]. For diameters between 2.75 and 5 mm, the
Graftmaster coronary stent graft is mostly used. If a larger di-
ameter stent is needed (5 - 10 mm), the atrium iCAST balloon
expandable covered stent is used to treat CAA. The Graftmas-
ter stent is constructed using a sandwich technique, whereby
an ultra-thin layer of ePTFE is placed between two stainless
steel stents, which are then pre-mounted on a balloon catheter
delivery system. The new PK papyrus-covered stent has great-
er bending flexibility and a smaller crossing profile compared
with the Graftmaster stent. In our patient, Graftmaster 3.5 x 19
mm stent was used for the CAA of proximal LAD [15].

Conclusions

With the increase in angiography and the more widespread
use of high-resolution CT scans and MRI, the diagnosis of
coronary aneurysms is expected to become more frequent. We
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Figure 9. ECG post procedure showing no fresh changes.

need robust evidence-based management strategies. The man-
agement of CAAs presents a clinical challenge and should be
individualized based on a comprehensive clinical evaluation
that encompasses the patient’s cardiovascular risk factors, co-
morbidities, and the nature and anatomy of the CAA. Percuta-
neous intervention with the exclusion of aneurismal lumen by
the placement of covered stent is a feasible and safe procedure
even in patients presenting with acute coronary syndrome.
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