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a b s t r a c t 

In this paper, we describe a rare case of coronary artery aneurysms occasionally found on a 

pre interventional Coronary Computed Tomography Angiography performed on a 67-year- 

old man with a history of aneurysm of the ascending aorta previously treated with Bentall 

surgery, who arrived at our hospital to have a percutaneous valve-in-valve implantation 

procedure. Even though the patient was considered not eligible for the procedure, due to 

his many comorbidities, and conservatively managed, at 1-year followup his angiographic 

condition remained stable. 
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Fig. 1 – Cardiac CT scan evaluation shows the transverse 
diameter of the giant aneurysm of the left circumflex 

coronary artery (LCX) measured on an axial view obtained 

detecting the real axial plane of the vessel with 

multi-planar reconstruction (MPR). Ao, aorta; LA, left 
atrium; LV, left ventricle; RV, right ventricle; LCX, left 
circumflex coronary artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A coronary artery aneurysm (CAAs) is defined as a coro-
nary artery dilation exceeding the diameter of the normal ad-
jacent segments or the diameter of the largest coronary artery
by 1.5 times [1] . The incidence of CAAs increased with the ad-
vent of coronary angiography and it varies from 0.3%-5.3% [2] .
When the diameter of the vessel is greater than 20.0 mm, the
aneurysm can be defined as a giant coronary artery aneurysm,
which is an extremely rare entity with an incidence rate as low
as 0.02% [3] . Many causes have been recognized in the etiology
of this disease, the most frequent of which are atheroscle-
rosis, Kawasaki disease, iatrogenic wall injury (eg after Per-
cutaneous Transluminal Coronary Angioplasty - PTCA), en-
docarditis and connective tissue disorders (Marfan or Ehlers-
Danlos syndromes), with some differences depending on the
geographic area [1] . 

In this case report, we describe a giant coronary aneurysm
of the left circumflex artery (LCX) and the left anterior de-
scending artery (LAD) occasionally found in a patient with
no history of the common etiologic factors for this disease,
who underwent a Bentall procedure 10 years before to treat
an aneurysm of the ascending aorta more likely related to
atherosclerosis. Bentall procedure was first described in 1968
by Bentall and De Bono [4] and consists of the replacement
of both the ascending aorta and the aortic valve through
a composite graft followed by direct side-to-side coronary
arteries reimplantation and graft wrapping by the residual
aneurysmal wall. Post Bentall complications involving the
coronary arteries are more often located at the level of the
ostial anastomosis and can be differentiated in pseudoa-
neurysms, more frequent, and true ostial aneurysms, that are
strongly correlated with hereditary collagen defects, such as
Marfan syndrome [5] . Instead, true aneurysms of the coro-
nary artery extending along the vessel itself are very rare
[6] . 

Case study 

A 67-year-old man with a history of an ascending aorta
aneurysm operated in the past with Bentall procedure ar-
rived at our cardiology department to have percutaneous
valve-in-valve implantation. The patient had a history of hy-
pertension, diabetes, Chronic Obstructive Pulmonary Disease
(COPD), obesity and severe dyslipidemia. He also had pre-
viously undergone a stenting procedure due to an inferior-
posterior ST-Segment Elevation Myocardial Infarction (STEMI)
and a right hemicolectomy because of colorectal cancer
still in follow up [7 –9] . Due to this complex clinical sce-
nario associated with an increased likelihood of intra- and
peri-procedural complications, the patient was considered
to be at high surgical risk by the Heart Team of our in-
stitution. Therefore, the final decision was to perform a
valve-in-valve Transcatheter Aortic Valve Implantation (TAVI)
[10] . 

A pre-interventional imaging investigation was performed
with a 512-slice CT (GE-Healthcare CT Revolution System,
General Electric, Milwaukee, WI, USA) using a retrospectively
ECG-triggered high-pitch spiral acquisition mode. All the ac-
quired images were transferred to an external workstation
(ADW-6,7; GE-Healthcare) for the post processing analysis. Af-
ter the non–contrast CT scan, a bolus of nonionic iso-osmolar
contrast agent with an iodine concentration of 400.0 mg/ml
was injected into an antecubital vein of the patient through
a 20 gauge catheter using a dual-short injector (Nemoto Ky-
orindo, Tokyo, Japan) [11 –15] . 

The pre interventional basal scan showed abnormal find-
ings on the coronary arteries. Precisely, we observed a com-
plete occlusion of the right coronary artery at its mid-
dle tract that has never been documented in the previous
exams. 

Moreover, the Coronary Computed Tomography Angiogra-
phy (CCTA) scan showed a giant aneurysm of LCX at its proxi-
mal and middle tract characterized by an oval shape and with
axial diameters of almost 40.0 mm × 60.0 mm ( Figs. 1 and 2 ). 

Due to his high surgical risk related to the general condi-
tions and the many risk factors, the Heart Team decided not
to operate on the patient to correct the CAAs but to manage
him conservatively with a regular follow-up. 

A coronary computed 3D tomography was also per-
formed to precisely evaluate the size and morphology of the
aneurysm as well as its relationship with the surrounding
structures ( Figs. 3 and 4 ). 

The patient was dismissed after a few days with a medical
therapy based on aspirin 100.0 mg, clopidogrel 75.0 mg and
oral anticoagulation (warfarin) as a means to prevent throm-
boembolic events. 

After 1 year of follow up, the angiographic condition of the
patient remained stable. 
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Fig. 2 – (A) Axial Cardiac CT scan showing the origin of the left circumflex coronary artery (LCX). (B) Coronal Cardiac CT 

Multiplanar Reconstruction (MPR) showing the origin of LCX. (C) Axial Cardiac CT scan showing the distal tract of LCX. 

Fig. 3 – Volume Rendering of the heart with projections 
dedicated to the visualization of the giant aneurysm of the 
left circumflex coronary artery (LCX). Ao, aorta; PT, 
pulmonary trunk; LAD, left anterior descending artery; LCX, 
left circumflex coronary artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion-conclusion 

A diagnosis of CAAs is very rare and occasional, often occur-
ring as an incidental finding at coronary angiography (1%-4.9%
of all coronary angiogram and 1.4% of autopsies) [16] ; giant
CAAs are even rarer. 

Atherosclerosis is the leading cause of CAAs accounting for
more than 50% of cases in adults, especially in those arteries
with vulnerable plaques characterized by a higher inflamma-
tory setting [17] ; Kawasaki disease is the second most com-
mon cause of CAAs in adults, but it typically affects children.
Other possible causes of CAAs are inflammatory arterial dis-
eases (such as polyarteritis nodosa or Takayasu arteritis), con-
nective tissue disorders, hereditary collagen defects (Marfan
or Ehler-Danlos syndromes), percutaneous coronary interven-
tion and, with a very low percentage, post surgical coronary
reimplantation in Bentall surgery, even though this is not the
most common complication of the procedure and when spot-
ted they are mainly located at the level of the ostial anasto-
mosis [18] . 

Aneurysmal dilation may also affect other vascular struc-
tures, such as renal arteries, therefore generating hyperten-
sion, or carotid arteries [19] . These extra cardiac aneurysms
need to be treated using stents, respectively, due to the high
risk of renal hypertension and cerebrovascular stroke related
to an increased risk of thrombus embolization provoked by
the higher blood turbulence at the level of the carotid bifurca-
tion [20] . As regards CAAs, there is still no consensus on their
management, the choice of which is strictly influenced by the
patient characteristics [3] . 

To our knowledge, this is the first case reported in the med-
ical literature describing a giant aneurysm of LCX involving
the vessel’s length distant from its origin that occurred in a
patient who had undergone a Bentall procedure 10 years be-
fore, had a previously normal coronary angiogram and did not
have a history of Kawasaki disease [21] , inflammatory disease
or connective tissue disorder, such as Marfan or Ehlers-Danlos
syndromes [22 ,23] . Considering the location and morphology
of the aneurysmal dilation diagnosed in our patient ( Fig. 2 ), we
assumed that its formation did not correlate with the previous
Bentall procedure. 

Until now the natural history and treatment of giant CAAs
remain unclear; even though there are no specific guidelines
on a standardized procedure [24 ,25] , surgical repair is consid-
ered to be the right strategy when feasible. 

However, most patients are asymptomatic, so conservative
treatment with a regular follow-up to make sure that no com-
plication occurs (for instance: rupture, progressive enlarge-
ment, mechanical interference or compression of the sur-
rounding structures) may be taken into account. 
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Fig. 4 – Volume Rendering of a giant aneurysm of the left circumflex coronary artery (LCX). It is observed a reduced 

enhancement of the aneurysmatic sac due to the turbulence of the blood flow. The left anterior descending artery (LAD) and 

right coronary artery (RCA) appear ectatic. Drug eluted stents are documented downstream of the aneurysm on the origin of 
the first marginal branch and right coronary artery. Ao, aorta; LAD, left anterior descending artery. LCX, left circumflex 

coronary artery; RCA, right coronary artery; LMCA, left main coronary artery. 

 

 

 

 

 

 

 

 

 

 

 

 

A non–invasive technique, like pre interventional CCTA,
gave us the chance to diagnose and follow the evolution of
CAAs in a patient not eligible for surgery. 
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