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Introduction

Coronary artery aneurysms (CAAs) with diameters exceeding 
4 cm, defined as “giant,”1,2 are very rare (0.02% incidence).3 
The natural history and prognosis of CAAs remain unclear.1–5 
Progression may be asymptomatic, but fatal complications 
may develop.2–5 The treatment options include medical man-
agement, percutaneous coronary interventions, and surgery.2–4 
However, no consensus on the optimal treatment, timing 
thereof, or surgical indications has emerged.2,4 Here, we report 
a case of successful re-operation to treat multiple giant CAAs 
that had grown over 12 years after initial coronary artery 
bypass grafting (CABG). Frequent imaging after the initial 
CABG revealed the details of aneurysm progression.

Case report

A 73-year-old man presented with multiple CAAs. Twelve 
years prior to the presentation, he had undergone CABG at 
another hospital. He also had undergone aortic replacement 
of an abdominal aortic aneurysm at the age of 63 years and 
thoracic endovascular aortic repair of a thoracic aortic aneu-
rysm at the age of 69 years. The CABG was performed as the 

left internal thoracic artery to the left anterior descending 
artery, radial artery to the first diagonal branch and a saphen-
ous vein graft to the posterior descending artery (Figure 
1(a)). At the time of this operation, the maximum diameter of 
the CAAs in the right coronary artery (RCA) was 16 mm 
(Figure 1(b)), and that of the aneurysm in the left circumflex 
artery (LCX) was 10 mm (Figure 1(c)). Regularly scheduled 
postoperative follow-up imaging revealed gradual growth of 
all of the CAAs; those in the RCA and LCX attained diame-
ters of 29 and 19 mm, respectively, at 8 years and 45 and 
30 mm, respectively, at 12 years after CABG. The images 
were obtained in the hospital in which the CABG was per-
formed, but the surgery had been considered to be a high-risk 
option due to the patient’s comorbidities. As soon as the 
patient was referred to us, we scheduled surgery. He was 
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Figure 1. The situation immediately after the first surgery. (a) A three-dimensionally reconstructed computed tomographic image 
of the native coronary artery and bypass grafts. (b) Coronary angiography reveals a slightly dilated right coronary artery and (c) a left 
circumflex artery.

Figure 2. The situation immediately before the second surgery. An enhanced computed tomographic image (a) showing the CAAs 
(45 mm in diameter) in the right coronary artery and (b) the CAA (30 mm in diameter) in the left circumflex artery (arrows). Note 
that the CAA compresses the right ventricle. Coronary angiography also reveals the (c) CAA in the left circumflex artery. (d) Three-
dimensionally reconstructed computed tomographic images show the CAAs.
CAA: coronary artery aneurysm.

asymptomatic and had no history of myocardial infarction. 
He was given an anticoagulant to treat atrial fibrillation. 
Preoperative coronary angiography and enhanced computed 

tomography revealed three CAAs (45, 28, and 26 mm in 
diameter) in the RCA and one CAA (30 mm in diameter) in 
the LCX (Figure 2). The distal regions of the right CAAs and 
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Figure 3. Intraoperative photographs of the (a) CAAs in the right coronary artery. (b) The right CAAs were opened, and the 
thrombi were removed. The arrow shows the proximal ostium. (c) The CAA in the left circumflex artery. Note that the intraoperative 
photographs reflect the surgeon’s view; the left side is cranial and the right side is the caudal. (d) Three-dimensionally reconstructed 
computed tomographic images show that the CAAs disappeared after the second surgery.
CAA: coronary artery aneurysm.

the saphenous vein graft to the RCA were occluded completely; 
the other bypass grafts were patent. An ultrasonographic 
echocardiogram revealed a normal left ventricular ejection 
fraction and no asynergy during left ventricular motion, sup-
porting the lack of any myocardial infarction history. The 
patient’s serum immunoglobulin G4 level was not high 
(33.2 mg/dL), and C-reactive protein test findings were nega-
tive. Under re-sternotomy and cardiopulmonary bypass, multi-
ple giant CAAs were identified. First, we resected the CAAs in 
the RCA (Figure 3(a)); they were filled with giant organized 
thrombi (Figure 3(b)). The proximal ostium was closed with 
running sutures (from the aneurysm interiors) and via ligation 
(from exteriors). The distal ostia of the right aneurysms could 
not be identified. We resected the CAA in the LCX similarly 
(Figure 3(c)). The proximal and distal ostia of this aneurysm 
could be identified, and the afferent and efferent vessels were 
sutured. CABG was performed using a vein graft to the distal 
LCX. The cross-clamp time was 61 min and the cardiopulmo-
nary bypass time was 129 min. Pathologically, the resected 
aneurysm evidenced severe atherosclerosis with diffuse inti-
mal thickening and abundant atheroma, but no vasculitis or 
autoimmune diseases. Enhanced computed tomography per-
formed within 1 month of surgery revealed that CAAs had 

disappeared and the bypass graft was patent (Figure 3(d)). 
Anticoagulant therapy was resumed instead of antithrombotic 
therapy postoperatively.

Discussion

A CAA is defined as a focal dilation of the coronary artery 
that is 1.5-fold greater than the adjacent segments;2–7 a giant 
CAA exceeds 4 cm in diameter.1,2 Li et al.3 reported that the 
incidence of giant CAAs in the cardiac surgical population 
was only 0.02%. Coronary artery ectasia (CAE) is the dif-
fuse dilatation of ⩾50% of the coronary artery.6 Markis 
et al.8 classified CAE topographically into four types with 
potential prognostic implications; patients with types I and II 
CAE experience the worst outcomes. Our patient had diffuse 
type-I CAE of the RCA and LCX.

The etiology of CAA is variable, and includes atheroscle-
rosis, Kawasaki disease, vasculitis, trauma, autoimmune dis-
eases, and connective tissue diseases.2–6 Recent reports have 
described CAAs associated with immunoglobulin G4-related 
disease.9 Our patient had no history of Kawasaki disease or 
percutaneous coronary intervention. Given the multiple aneu-
rysms in the aorta, we considered immunoglobulin G4-related 
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disease, but the patient’s serum immunoglobulin G4 level 
was low. Based on these findings and the pathological results, 
atherosclerosis conceivably caused the CAAs.

Although the complications of a CAA, including thrombo-
sis, distal embolization, compression of adjacent structures, 
and rupture, are life threatening,2–4 no consensus has emerged 
in terms of CAA management.2,4 The treatment options 
include medical management, percutaneous coronary inter-
ventions, and surgery.2–4 In our case, follow-up imaging was 
done annually in the hospital in which the initial CABG was 
performed. The anticoagulant given to treat atrial fibrillation 
may have protected against embolization. Given the rarity of 
the condition and the very invasive nature of the surgical 
option, treatment and its timing should be tailored to the 
patient’s age, comorbidity status, and frailty.

Several surgical indications for CAA have been proposed; 
they include CAA accompanied by coronary artery stenosis5 
and CAA > 30 mm.10 The gradual aneurysmal growth 
(beyond the extent associated with a risk of rupture) was the 
decisive factor in our selection of surgery. The surgical treat-
ment of giant CAAs usually involves suturing of the afferent 
and efferent vessels and (if necessary) bypass grafting.3,4 The 
available information on initial graft patency greatly influ-
enced our surgical plan. The RCA was not involved in our 
CABG because the initial graft was occluded with collateral 
flow; our CABG addressed only the LCX.

Conclusion

We present a rare case of multiple giant CAAs with extended 
CAE in a 73-year-old man with multiple cardiovascular 
comorbidities; he underwent re-operation after initial CABG. 
The CAAs had continued to grow gradually after the first 
CABG, becoming giant. Patients with CAAs require care-
fully tailored management.
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