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The most common cause of coronary artery aneurysms is atherosclerosis, which is associated with over 50% of all aneurysms
diagnosed in adults. Although patients can be asymptomatic throughout their lives, giant coronary artery aneurysms can
manifest themselves as myocardial infarction, aneurysmal rupture, and sudden cardiac death as well. Herein, we describe
an asymptomatic patient with numerous risk factors and a positive cardiopulmonary exercise test who was admitted to the
cardiology clinic for coronary angiography. A giant coronary artery aneurysm (3.0%2.0 cm in diameter) in the left anterior
descending coronary artery and significant stenosis in both left and right coronary arteries were found. After discussing
possible treatment options, the hospital s heart team recommended the surgical resection of the aneurysm and double coronary
artery bypass graft. Four years after the cardiac surgery, at the time of writing the current manuscript, the patient is still in
good condition and with no symptoms.
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Introduction

Coronary artery aneurysms (CAAs) can be caused by
atherosclerosis (accounting for 50% in adults), Kawasaki
disease, polyarteritis nodosa, systemic lupus erythematosus,
infection, trauma, dissection, angioplasty, and congenital

malformations.! Behget’s disease is also one of the possible
causes of CAAs,> as are cocaine and the abuse of other
drugs. Nonetheless, giant CAAs are very rare in that they
occur in 0.02% of the general population.®* By definition,
giant CAAs are a localized luminal dilatation measuring
quadruple the reference vessel diameter or diameters greater
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than 8 mm in absolute values.* The therapy itself of giant
CAAs, similar to the prognosis, is often a matter of dispute.
If they are smaller in size, CAAs are likely to be resolved via
percutaneous procedures; and if they are larger in dimension,
cardiac surgery is the optimal solution. Since the therapy is
still controversial, the optimal solution to this problem, to
a major degree, depends on the experience and equipment
of the hospital’s heart team. In light of the aforementioned
points, as well as the clinical presentation of our patient,
prognostic factors, and possible complications, our case
endorses the merits of a thorough clinical examination in an
asymptomatic, albeit high-risk, patient managed with safe
and effective old-fashioned cardiac surgery in the era of
modern percutaneous coronary techniques.

Case Report

Routine clinical assessments of a 76-year-old Caucasian
man were performed in January 2015. The patient had
several risk factors such as type 2 diabetes mellitus, arterial
hypertension, type IIb hyperlipoproteinemia, and smoking
without subjective symptoms. The patient’s age and gender,
combined with these risk factors, according to the Heart
Score Chart for High-Risk Countries,® suggested a significant
incidence (11%) of a fatal cardiovascular disease in the
10-year follow-up period. The pretest probability for the
presence of myocardial ischemia was within the moderate
range (54%).

Echocardiography was performed and indicated a
preserved left ventricular ejection fraction and no valvular
involvement. Mild concentric left ventricular hypertrophy
(interventricular septal thickness at end-diastole and
posterior wall thickness at end-diastole=12 mm) and first-
degree diastolic dysfunction (E/e'av=1.6) were found. Owing
to an intermediate probability of coronary artery disease,
the patient underwent cardiopulmonary exercise testing
on a cycle ergometer according to a 10-W ramp protocol.
He reached almost a peak exercise respiratory exchange
ratio (1.08), a peak heart rate of 98% of the age-predicted
value, and a peak VO, level of 19 mL/kg/min (80% of VO,
predicted). Cardiopulmonary exercise testing demonstrated
good functional capacity but at peak load, ST-T segment
changes occurred (horizontal ST-T segment depression up
to —=1.5 mm in V -V electrocardiography leads). Based on
the electrocardiographic findings, the test was labeled as
positive for myocardial ischemia.

Two months later, the patient was admitted for a scheduled
selective coronary angiographic procedure, which showed
the presence of a giant CAA (3.0%2.0 ¢cm) in the proximal-
medial segment, significant stenosis (>70%) in the proximal
segment of the left anterior descending coronary artery, and
significant stenosis in the medial-distal segment of the right
coronary artery and its final branches (Figure 1).

The medical documentation was presented to the hospital’s
heart team members, who decided to perform surgical
resection in the same hospitalization given the potential
risk of not only aneurysmal rupture but also the future

Figure 1. (Left) Selective coronary angiography of the left coronary artery in the right anterior oblique-cranial view, showing a giant coronary aneurysm

(3.0%2.0 cm, black arrows) in the medial segment and significant (>70%) stenosis in the proximal segment of the left anterior descending coronary artery

(white arrows)

ight) Selective coronary angiography of the right coronary artery in the left anterior oblique view, showing significant (>70%) stenosis (white arrows) in
Right) Selecti i hy of the righ in the left ior obli i howing signifi 70% is (whi i

the distal segment of the right coronary artery as well as its final branches (posterior descending artery and the posterolateral artery)
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development of a serious ischemic coronary event. Double
coronary artery bypass graft surgery (the right and left
anterior descending coronary arteries) and aneurysmectomy,
followed by venous patch plasty, were performed (Figure 2).

Fragments of the resected aneurysm were sent for
histopathology examination (Figure 3), which confirmed the
presence of a giant CA A with all the features of atherosclerosis
in the blood vessel wall and the clinical suspicion of an
atherosclerotic giant CAA. Further in-hospital course and
clinical follow-up were complication-free.

Figure 2. Preparation of the giant coronary aneurysm in the medial segment

of the left anterior descending coronary artery during cardiac surgery

Figure 3. Microscopic findings (hematoxylin-eosin, magnification 40%),
showing that the material consists of tissue fragments of the wall of the
aneurysm with severe atherosclerotic changes, extensive fibrosis, cholesterol

crystals (CC), focal calcification (Ca), and focal lymphocyte infiltrate (Ly)

After 8 months, a permanent pacemaker (Effecta DR,
VDD mode, BIOTRONIK) was implanted due to syncope
and conduction disorders observed during 24-hour Holter
monitoring (Mobitz II). Four years later, at the time of writing
the present manuscript, the patient is in good condition, with
no symptoms, and is capable of handling physical strains
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without problems.

Discussion

Localized minor extensions of the coronary artery
(dilated coronary artery), greater localized extensions
(CAAs), and multiple sequential extensions (coronary artery
aneurysFmosis) are not very rare (0.3%—5%) in the general
population.’ Although the definitions of CAAs are somewhat
different, CAAs can be considered relevant if there is a
minimum extension in diameter of 1.5-fold compared with
the adjacent normal segments. A giant CAA is a very rare
finding (0.02% of the general population) and is defined as a
diameter that exceeds that of the coronary artery by at least
4-fold or as a diameter that is at least 8.0 mm in absolute
values.* The first pathological descriptions of CAAs came
from the works of Morgagni (18th century),® while the first
clinical presentation was mentioned in the works of Bourgon
(19th century).”

There are significant geographical variations in the
incidence of CAAs, underscoring the importance of genetic
and environmental factors in their formation. In a study on 302
patients with Kawasaki arteritis, the incidence of CAAs was
10.3%, 6.9%, and 1.2%, respectively, in Asian, Caucasian,
and African patients.® In a study conducted in India, the
incidence of CAAs was significantly higher and accounted
for between 10% and 12%, with an emphasis on genetic
susceptibility and environmental impacts.’ The incidence of
CAAs is higher in males than in females (2.2% vs 0.5%).
While CAAs can be seen at any age, cases associated with
atherosclerosis usually occur later in life than those with
congenital or inflammatory etiologies.!® The right coronary
artery is most often affected by aneurysms, with an incidence
rate ranging between 40% and 70%. Depending on the study
scrutinized, the left circumflex artery is affected in 23.4%
of cases, while the incidence in the left anterior descending
coronary artery is 32.3%."" The presence of CAAs in all 3
blood vessels or the common trunk (left main) is an extremely
rare condition. CAAs of atherosclerotic and inflammatory
etiologies are usually multiple and involve more than 1
coronary artery, while those with traumatic, dissected, and
congenital etiologies usually involve only 1 coronary artery.'?
The most common cause of CAAs is atherosclerosis, which
is associated with over 50% of all aneurysms diagnosed in
adults.* Kawasaki arteritis is the most common cause of
CAAs in children and the second most common cause in
adults. CAAs occur in about 10% to 15% of patients during
the acute phase of Kawasaki arteritis.!*> Takayasu arteritis
is the primary systemic vasculitis that affects large blood
vessels, mainly the aorta and its branches; and in fewer
than 10% of such patients, CAAs are present.'* Vasculitis
in systemic lupus erythematosus, polyarteritis nodosa, and
rheumatoid vasculitis can lead to the appearance of CAAs.*
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The disorders of the connective tissue such as Marfan and
vascular Ehlers—Danlos syndromes can also result in the
occurrence of CAAs.” Bacterial infections, mycobacteria
and fungi, syphilis, Lyme disease, septic embolism, and HIV
infection are also possible causes of CAAs. Some drugs such
as cocaine, protease inhibitors, and amphetamines can further
potentiate the development of CAAs. Furthermore, there are
individuals with a genetic predisposition to CAAs, which is
usually associated with the 9p21 locus. This locus is also
associated with an increased risk of developing aneurysms
of the abdominal aorta and intracranial arteries.'®

Even today, the prognosis of CAAs is still controversial.!”
CAAs may cause myocardial ischemia, coronary artery
rupture, sudden cardiac death due to cardiac tamponade, local
coronary thrombosis, and fistulae between the aneurysm and
some of the cavities of the heart. The prognosis of these
patients depends on the presence of possible complications.
On the other hand, the aneurysm can remain asymptomatic
and without any complications during the patient’s life. The
therapy itself, similar to the prognosis, is often a matter of
dispute. In patients with Kawasaki disease, the cornerstone
of the therapy is intravenous immunoglobulin. This therapy
significantly reduces the percentage of CAAs in the general
population. Recently, there have been attempts to treat
CAAs with monoclonal antibodies (infliximab) against
both tumor necrosis factor-alpha and interleukin-6 receptors
(tocilizumab).”® In asymptomatic elderly patients with
atherosclerotic CAAs, some authors advocate conservative
drug treatment with the administration of an anticoagulant
or antiplatelet agents.!” On the other hand, some authors
recommend 3 types of invasive techniques: interventional
obliteration with polytetrafluoroethylene (PTFE)-covered
stents, especially insmaller CAAs (610 mm),? cardiac surgery
ligature, or cardiac surgery resection.?! A good solution, not
least when the anatomy is adequate, is to use covered stents
to isolate an aneurysm in order to prevent complications
such as distal embolization. However, the disadvantages of
covered stents such as restenosis and thrombosis could be
overcome with endovascular coiling, although it takes skilled
personnel due to the risk of aneurysmal rupture. Surgery
is a good alternative, particularly if there is a giant CAA
with a high risk of rupture and coexisting atherosclerosis.
Generally speaking, the strategy for the treatment of giant
CAAs should be individually tailored to each patient taking
into account the clinical presentation; the size, location, and
over-time expansion of the aneurysm, and the presence of
the coexisting atherosclerosis of a giant CAA. The strategy
also depends on the individual experience of the medical
center in treating this anomaly.

Conclusion

Giant CAAs occur very rarely, in less than 0.02% of the

general population. The treatment strategy is still open to
debate and depends on the size and etiology of the aneurysm.
In younger age, giant CAAs are usually a consequence of
coronary vasculitis (Kawasaki disease) and should be treated
with medical therapy. In adults, atherosclerosis is the most
common cause of CAAs. Aneurysms that are less than 10 mm
in diameter should be resolved via percutaneous procedures.
Still, the optimal solution for giant CAAs associated with
atherosclerosis is surgical treatment.
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