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ARTICLE INFO ABSTRACT
Keywords: Background: Giant coronary artery aneurysms (GCAA), are rare findings often discovered inci-
Coronary artery aneurysm dentally in adults. GCAAs are defined by a significant enlargement of coronary arteries, posing a
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heightened risk of myocardial infarction and thrombosis.

Case presentation: A 52-year-old male known case of ischemic heart disease (IHD), presented with
chest pain and signs of anterior ST-elevation MI (STEMI). He had a history of MI six years ago and
was on a medical regimen. Coronary angiography revealed a huge aneurysm (4.8*8.2mm) in the
left anterior descending artery (LAD) and ectasia in other arteries. Surgical management via
coronary artery bypass graft (CABG) was pursued, successfully addressing the aneurysm.
Conclusion: Recent advancements have improved our understanding and imaging capabilities for
coronary artery aneurysms (CAAs). Treatment options include medical therapy, percutaneous
coronary intervention, or surgery, with decisions tailored to individual cases. Standardized
treatment protocols await clarification through further research, including randomized controlled
trials.

1. Introduction

Coronary artery aneurysms (CAA) are infrequently detected in adults and are commonly diagnosed as an unexpected discovery [1].
Giant coronary artery aneurysm is described as a coronary enlargement that is four times larger than the normal diameter [2]. A giant
coronary artery aneurysm (GCAA) is typically defined as a rare condition, having a diameter greater than 20mm with a prevalence of
0.02 % [3,4]. Most CAAs are caused by atherosclerosis or other potential causes including vasculitis and connective tissue diseases,
certain infectious, and trauma [5-7]. GCAAs have the highest likelihood of myocardial infarction and thrombosis, with a minor chance
of rupture [8]. Further research is required to determine the best approach for managing GCAA whether through medicinal, inter-
ventional, or surgical means [3]. Here, we present the case of a patient who had a history of cardiovascular diseases and came here with
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cardiac symptoms, which finally was diagnosed as GCAA. This manuscript was prepared according to the SCARE 2023 guidelines
(Supplemental digital content 1 [SDC 1]) [9].

2. Case presentation

A 52-year-old man, a known case of ischemic heart disease (IHD), was referred to our cardiology service with a chief complaint of
chest pain that radiated to his left shoulder. The patient was well until a few hours prior to admission (PTA) when he developed left
shoulder pain, cold sweating, nausea, and vomiting. Upon admission, serological examinations for vasculitis or other inflammatory
conditions yielded negative results, and there was no documented history of trauma or surgical interventions.

The patient had an episode of myocardial infarction (MI) six years ago and also an aneurysm in his angiography. Since then,
medical therapy has started for him, including Acetylsalicylic acid (80 mg, QD), Clopidogrel (75mg, QD), Bisoprolol (5mg, QD),
Rosuvastatin (20mg, QD), and Pantoprazole (40mg, QD). On physical examination, neither pulmonary stasis nor peripheral edema was
observed. Also, the heart physical examination was normal with normal S1 and S2 sounds. His blood pressure was 120/75, heart rate
was 73 beats/min, respiratory rate was 18 breaths/min, body temperature was 36.5 °C, O saturation was 95 % and Glasgow coma
scale (GCS) was 15 upon admission. Chest X-ray revealed clear lung fields, normal heart size, and no evidence of any abnormalities or
pathologies (Fig. 1). Electrocardiogram (ECG) showed anterior ST-elevation MI (STEMI) and cardiac biomarkers, like highly sensitive
troponin (12.1 ng/ml), were increased (Fig. 2). The patient was admitted with an anterior MI diagnosis and received two doses of
recombinant tissue plasminogen activators (rtPA) in the emergency room (ER), which responded, and the chest pain subsided. TTE
revealed severe LV systolic dysfunction with an ejection fraction (EF) of 30 %, akinetic apicoseptal, and hypokinetic septal. According
to the ESC (European Society of Cardiology) guidelines, the patient was considered a candidate for an early routine coronary
angiogram 3-24 hours after successful thrombolytic therapy [10]. The coronary angiography showed a severe large aneurysm
(4.8*8.2mm) in left anterior descending artery (LAD) [Fig. 3, A]; ectasia and slow flow in the left circumflex (LCX); small diagonal
branches; and ectasia and small flow in the right coronary artery (RCA) [Fig. 3, B]. Further ECG findings indicated atrial fibrillation
with rapid ventricular response (Fig. 4).

Among various therapeutic modalities, the decision was made to proceed with CABG due to the presence of giant CAAs and the
patient’s prior history of MI and aneurysm. Under general anesthesia, the left internal mammary artery (LIMA) was harvested through
median sternotomy and cardiopulmonary bypass (CBP) started. The aneurysm of LAD was opened, clots were removed, and aneurysm
overswened. Finally, the LAD was bypassed with the use of LIMA, the heart was reactivated, and CBP was stopped (Fig. 5, Supple-
mental digital content 2 [SDC 2]). The patient had an uneventful post-op course with sinus rhythm ECG and he was discharged from
the hospital (Fig. 6). In response to the failure of dual antiplatelet therapy (DAPT), we adjusted the therapeutic regimen to a com-
bination of antiplatelet (Acetylsalicylic acid) and anticoagulant (Rivaroxaban) therapy following CABG. This change was implemented
to enhance the efficacy of post-operative management and address the limitations observed with DAPT in this patient.

3. Discussion

The rise in the utilization of modern coronary imaging techniques combined with the growing number of referrals for coronary
angiography in ACS cases has led to a higher occurrence of uncommon angiographic discoveries like CAA [11]. The proximal coronary
segments and the right coronary artery are frequently affected.

The true incidence of giant CAAs might be underestimated, as the thrombi can conceal the artery’s actual diameter on an
angiogram. Coronary artery aneurysms are most commonly found in Asian and Hispanic patients and are least common in individuals
of African American ethnicity [12,13]. The clinical manifestations of giant coronary artery aneurysms can range from asymptomatic to
dyspnea, angina, and acute coronary syndrome [14]. These aneurysms are predominantly symptomatic and may resemble a

Fig. 1. Chest X-ray of the patient.
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Fig. 2. Upon admission ECG indicating anterior STEMI.
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Fig. 3. Coronary angiography indicating giant coronary aneurysm: A) Aneurysm in LAD; B) Ectesia in RCA.

mediastinal or cardiac tumor [15]. The pathophysiology of coronary artery aneurysms remains incompletely elucidated. Nonetheless,
atherosclerosis is the primary underlying cause in adults, whereas Kawasaki disease is the principal predisposing factor in pediatric
cases [16]. Our case involved a history of IHD that was previously treated with PCI, both of which are important risk factors for new
cardiovascular events such as CAA. There have been only a small number of reported cases, and because it is rare, the clinical
symptoms and the most effective treatment strategies are currently being debated in the medical literature. Up to one-third of patients
with coronary artery aneurysms may experience myocardial infarction, angina pectoris, congestive heart failure, or cardiac death [2].
The primary complications are local thrombus formation, CAA rupture causing cardiac tamponade, and myocardial infarction due to
subsequent distal embolization. According to a comprehensive study involving multiple medical centers, the death rate and occurrence
of major adverse cardiac events (MACE) related to CAAs were 15.3 % and 31 %, respectively [17].

Coronary angiography is considered the best method for diagnosing CAAs. It offers details about the structure and any related
coronary artery disease. However, it may not accurately measure aneurysm size when there are intraluminal thrombi. Multislice
computed tomography coronary angiography has nearly perfect sensitivity and can reveal intricate details of the structure and identify
intramural thrombi. Additionally, a three-dimensional reconstruction helps in understanding how the aneurysms are positioned in
relation to nearby structures [18]. The echocardiogram is highly sensitive and specific in assessing the proximal left main coronary
artery and the right coronary artery [19].

The management of giant CAAs involves various approaches, like medical therapy, percutaneous intervention, and surgery.
Medical treatment typically includes antiplatelet therapy, with aspirin being the most frequently recommended medication. Percu-
taneous interventions, such as angioplasty using covered stents and coil embolization, are potential alternatives [20-22]. Surgical
correction, commonly considered the preferred approach for giant CAAs, may include aneurysm ligation, reconstruction, coronary
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Fig. 4. ECG indicating atrial fibrillation with rapid ventricular response.

Fig. 5. Coronary artery aneurysm during coronary artery bypass grafting.

artery bypass, or direct repair [23]. The specific development of large CAAs is not fully understood, and conservative treatment with
antiplatelet and anticoagulant medications is sometimes used. Without established guidelines, the treatment for CAA varies based on
factors such as the patient’s symptoms (silent or ACS), the size, shape, and location of the aneurysm, and the presence of atherosclerosis
[11]. Table 1 shows some similar case reports with different treatment modalities for CAAs.

4. Limitations

This study is limited by its reliance on conventional coronary angiography as the sole imaging modality. While angiography is
effective for diagnosing coronary artery aneurysms, it may not provide detailed insights into atherosclerotic or thrombotic charac-
teristics, which advanced imaging techniques such as Optical Coherence Tomography (OCT) or Intravascular Ultrasound (IVUS) could
offer. Furthermore, the study does not include long-term follow-up data to assess the durability and late outcomes of the interventions
performed. Unmeasured confounding factors, such as the patient’s lifestyle and adherence to treatment, could also influence the results
and were not fully accounted for in the study. A significant limitation also involves the uncertainty surrounding the optimal antith-
rombotic therapy for patients with GCAAs following CABG. While DAPT with Acetylsalicylic acid and Clopidogrel is commonly used to
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Fig. 6. ECG indicating sinus ryhtm

reduce the risk of thrombotic events, there is ongoing debate regarding the potential benefit of adding anticoagulant therapy, such as
warfarin or direct oral anticoagulants (DOACs). The choice between continuing DAPT alone or combining it with anticoagulation
depends on the individual patient’s risk profile and the specific characteristics of the aneurysm, which introduces variability and
uncertainty in treatment strategies. The lack of consensus on the most effective antithrombotic regimen further complicates the
management of such cases and limits the ability to provide definitive recommendations based on this study alone.

5. Conclusion

In recent years, our understanding of the causes and treatments for CAAs has improved. Advances in technology have enhanced
both invasive and noninvasive imaging methods. While coronary angiography is still the preferred method for diagnosing CAAs,
combining it with other imaging techniques allows for early detection. Treatment options include medication, percutaneous coronary
intervention (PCI), or surgery, but there is no consensus on the best approach. Treatment decisions are typically made on a case-by-case
basis, taking into account individual factors and the characteristics of the aneurysm. More research is needed through randomized
controlled trials to better understand CAAs and establish standardized treatment protocols.
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Table 1

Baseline characteristics of studies with different treatment modalities for CAAs.

First author year Sex and Past medical history Clinical manifestation Affected vessel Position of CAA Aneurysm size Therapeutic method
age
Melissa G.Y. Lee 2023  65-year- hypertension and hypercholesterolemia atypical chest pain all 3 coronary Proximal segment LAD: long-term oral
[1] old man arteries 16 x 13 mm anticoagulation
particularly LAD RCA:
RCA 17 mm
Hongli Gao and 2023  29-year- Kawasaki disease intermittent LAD Mid part LAD middle =~ LAD:8.8 + 1.0mm and coronary artery bypass
Hongwei old retrosternal RCA segment of (RCA) longitudinal diameter of grafting
Li* [4] female compression pain 24.5 £+ 2.6mm.
RCA:5.9 £+ 0.8mm and
longitudinal diameter of
10.5 +
1.2 mm.
Wouter Holvoet 2023  56-year- hypertension and hypercholesterolaemia NSTEMI and a history LMCA shaft of the LMCA length 15 mm, and the PCI
[5] old of spontaneous maximal diameter was
female coronary artery 8.5 mm.
dissection of LAD
Islam 2023  51-year- Prior Operation for 4-Valve Endocarditis acute-onset chest pain LMCA DISTAL PART LAD 3-cm aneurysm surgical intervention
Abudayyeh old man
[24]
Noeul Kang [25] 2023  61-year- idiopathic hypereosinophilic syndrome chest discomfort RCA mid-RCA 5.0 x 8.2 cm RCA aneurysmectomy and
old male coronary artery bypass
were performed
Oghenesuvwe 2023  39-year- hypertension and stroke acute chest pain RCA Distal LAD and RCA LMA measuring 5.5 x 4.1 anticoagulation
Eboh [26] old LAD cm
female LMA And medium sized RCA
+ LAD
Syed M. Ishaq 2024  45-year- 1-severe pulmonary hypertension, 2- substernal LAD Proximal LAD and 1 mm in the proximal cardiothoracic surgery
[27] old male  obstructive sleep apnea, 3-schizophrenia, 4-  chest pain + nausea, LCX LCX proximal and LAD and 14 mm in the
polycythemia, 5-right upper extremity deep ~ vomiting and RCA mid-distribution of proximal LCX
venous thrombosis diaphoresis the RCA 24 x 14 mm in RCA
Pala [28] 2024  72-year- hypertension, hypercholesterolemia, and chest pain all 3 coronary Proximal RCA 1. Two CAAs in RCA coronary artery bypass
old male  abdominal aortic aneurysm arteries (diameter max 12 mm grafting

and diameter max 33 mm,
respectively).

2. Circumflex artery
(diameter max 20.5 mm)
3. Left main descendent
artery (diameter max 8
mm)

D 32 dmouIZDYD W
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