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Left Main Coronary Artery Aneurysm With Rare 
Quadfurcation Anatomy

Yevgeniy A. Latysheva, b, e, John P. Avendanoc, Sohil Patankard

Abstract

Coronary artery aneurysms (CAAs) are found in a small percentage 
of coronary angiograms, with left main coronary artery (LMCA) an-
eurysms being the least common. We present a 63-year-old male pa-
tient with a history of chest pain and an abnormal nuclear stress test. 
Cardiac catheterization showed a large LMCA aneurysm with unu-
sual quadfurcation left main (LM) anatomy, but otherwise showed no 
evidence of obstructive coronary artery disease. The patient remained 
clinically stable, and a repeat cardiac catheterization 2 years later 
showed unchanged coronary anatomy. Further medical management 
with close observation was elected. This case illustrates that in select 
cases, large LMCA aneurysms can be successfully managed medi-
cally without surgical or percutaneous interventions. To our knowl-
edge, this is the first report of LMCA aneurysm with quadfurcation 
anatomy. In addition to the case description, a review of the literature 
is provided.
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Introduction

A coronary artery aneurysm (CAA) is defined as a dilatation 
of the coronary artery segment 1.5 times greater than that of 
an adjacent healthy segment [1]. CAAs are quite rare, yet their 
incidence may grow in the coming years due to the widespread 
use of invasive and noninvasive coronary imaging [2]. Among 
all CAAs, isolated left main coronary artery (LMCA) aneu-
rysms are especially rare, with literature detailing an incidence 

of about 5.4% amongst 1,565 analyzed patients [3]. Left main 
(LM) varies in size, length, and branching across various body 
sizes, weights, and ethnic groups [4, 5].

The LMCA usually gives rise to two to three branches: the 
left anterior descending, left circumflex, and ramus interme-
dius arteries. In less frequent cases [4], the LMCA gives rise 
to two or three ramus intermedia. Complex branching patterns 
present a challenge to surgical and percutaneous interventions.

We present a unique case of an LMCA aneurysm with 
four branches, and further review the definition of CAAs, their 
overall incidence, how to diagnose them, and current treatment 
strategies. The findings of a recent systematic review found 
that ultimately, in the absence of controlled studies, a careful 
evaluation of each case is warranted to optimize therapeutic 
strategies for patients [2].

Case Report

Investigations

A 63-year-old male with a history of hypertension, hyper-
lipidemia, and obesity was initially evaluated for increased 
exertional dyspnea, intermittent chest pain at rest and with 
exertion, and fatigue. Symptoms started 2 - 3 weeks prior to 
presentation. The patient described the chest pain as intermit-
tent, non-radiating pain lasting for seconds to minutes a few 
times per week. The patient does not have any significant fam-
ily history of premature heart disease.

Diagnosis

Initial investigations showed a slightly elevated blood pressure 
(136/80 mm Hg). On physical examination, the patient was 
obese with a body mass index (BMI) of 34 kg/m2. Otherwise, 
the physical examination was unremarkable. Electrocardio-
gram (ECG) revealed a normal sinus rhythm with no ischemic 
changes. The patient’s laboratory workup showed elevated 
low-density lipoprotein (LDL) levels at 126 mg/dL. Due to his 
symptoms and risk factors, an exercise nuclear stress test and 
echocardiogram were ordered. The nuclear stress test showed 
fair exercise tolerance without ischemic ECG changes, while 
perfusion images revealed inferior ischemia. Echocardiogram 
showed preserved left ventricular ejection fraction of 60-65% 
and no significant valvular abnormalities. Cardiac catheteriza-
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tion was subsequently recommended and showed an aneurys-
mal dilation of the trunk of the LMCA with an 11 mm trans-
verse diameter. The left anterior descending, left circumflex, 
and first and second ramus intermedii revealed mild luminal 
irregularities (Fig. 1). Inferior ischemia observed on the stress 
test may have been due to the diaphragmatic attenuation arti-
fact or microvascular disease.

Treatment

After consulting cardiothoracic surgery, the patient was started 
on 81 mg of aspirin daily while their daily evening dose of 
atorvastatin was increased from 40 to 80 mg. Blood pressure 
was managed with metoprolol 25 mg daily as well as losartan 
25 mg daily. The patient’s blood pressure and cholesterol were 
much better controlled with a repeat LDL after 3 months on a 
high intensity statin of 88 mg/dL, and his chest pain resolved. 
Two years later, the patient had a repeat cardiac catheterization 
that showed a stable, unchanged aneurysmal LMCA (Fig. 2). 
After a discussion regarding potential further treatment with 
either a coronary artery bypass graft (CABG) or medical ther-
apy, a decision was ultimately made to opt for medical therapy.

Follow-up and outcomes

The patient visits our office every 4 - 6 months and is being 
closely observed for recurrence of chest pain or worsening of 
his shortness of breath. The patient periodically repeats coro-
nary angiography via cardiac catheterization or computed to-
mography angiography (CTA) to monitor for progression of 
the disease.

Discussion

LMs vary in size, length, and branching across various body 
sizes, weights, and ethnic groups. Although trifurcation is a 
common anatomical variant, quadfurcation and pentafurcation 
are also possible, yet less common [4]. An anatomical study of 
an Indian population observed quadfurcation in 8% of cadav-
ers [5]. Another anatomical study from an indigenous Kenyan 
population revealed 9.6% of cadaveric hearts with quadfurca-
tion anatomy [4]. Quadfurcation is less frequent in patients of 
European decent, although the true incidence is not known [4].

CAAs are classified as either true aneurysms or pseu-
doaneurysms. True aneurysms include all three layers of the 
vessel. Pseudoaneurysms, or false aneurysm, are abnormal 
dilatations of an artery that is contained only by the outermost 
vessel layer, otherwise known as the tunica adventitia [1]. The 
first pathological case of a CAA aneurysm was reported by 
Margagni in 1761 [6], and almost 200 years later, in 1958, 
Munkner et al reported the first case of a CAA diagnosed by 
cardiac catheterization [7].

The right coronary artery is the most common location of 
CAAs (40%), followed by the left anterior descending coro-
nary artery (32%), and LMCA (0.1-3.5%) [8, 9]. Angiographic 
diagnosis of CAA is operator dependent, with variability in 
diagnoses. While the true incidence of CAA is likely under-
estimated, more widespread use of coronary CTA will lead to 
further understanding of true incidence of the disease [9].

The etiology of CAA varies geographically. In Europe and 
North America, about 50% of cases are due to atherosclerosis, 
followed by congenital cases constituting 17%, and Kawasaki 
disease accounting for the last 10% [10]. In Japan and Chi-
na, most cases are due to Kawasaki disease. Giant coronary 
aneurysms are thought to be due to congenital heart disease 
[10]. CAA can be iatrogenic due to coronary artery stenting 

Figure 1. Left anterior oblique caudal (LAO caudal) view showed aneu-
rysmal left main (LM) coronary artery (white arrow) with four branches 
(quadfurcation). Blue circle: first ramus intermedius artery, blue trian-
gle: second ramus intermedius artery, angiographically mild luminal 
irregularities of the left anterior descending, first and second ramus 
intermedius, and left circumflex coronary arteries. White rectangle: left 
anterior descending artery; blue rectangle: left circumflex artery.

Figure 2. Angiogram taken 2 years later showed no change from prior 
angiogram. White arrow: aneurysmal left main coronary artery; blue 
circle: first ramus intermedius artery; blue triangle: second ramus in-
termedius artery; white rectangle: left anterior descending artery; blue 
rectangle: left circumflex artery.
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via direct intimal injury, delay in healing due to antiprolifera-
tive coating, and/or stent malapposition. One of the procedural 
risk factors for iatrogenic CAA include chronic total occlusion 
(CTO) and long lesions [11].

CABG surgery remains a frequently used treatment for 
multivessel disease. Although arterial grafts are preferred, ve-
nous conduits remain widely used. Although rare, saphenous 
vein graft (SVG) aneurysms have been reported as large as 10 
cm, and they often present more than 10 years after CABG. 
SVG aneurysms present with mechanical complications: com-
pression of adjacent structures, fistulas to adjacent structures, 
and/or rupture [12].

CAAs are most often incidentally found on coronary CTA 
or during catheterization, as most patients are asymptomatic 
[13]. Patients with concomitant coronary artery disease can 
present with stable angina and/or acute coronary syndrome 
[13]. CAA predisposes patients to thrombus formation and dis-
tal embolization, often resulting in acute coronary syndrome 
[13]. Management and intervention of suspected aneurysms 
is of the utmost importance, as aneurysm rupture can lead to 
tamponade, and aneurysm expansion can lead to compression 
of adjacent structures [13]. Additionally, patients with large 
aneurysms can present with superior vena cava syndrome or 
with a mediastinal mass [9].

The two most common modalities for coronary ectasia 
and aneurysm diagnosis are coronary angiography and coro-
nary CTA [14]. Coronary angiography paired with intravascu-
lar ultrasound (IVUS) provides a better understanding of ves-
sel wall structure. Through angiography, true aneurysms can 
be better differentiated from pseudoaneurysms [13]. Although 
optical coherence tomography (OCT) offers greater axial reso-
lution compared to IVUS, penetrating depth is lower. OCT is 
of limited benefit in assessment of large CAA [15]. Coronary 
CTA offers advantages due to more accurate assessment of the 
aneurysm size and degree of thrombus verses invasive angi-
ography. CTA is especially useful for patients with giant aneu-
rysms and vein graft aneurysms [13].

Given that LMCA aneurysms are incredibly infrequent, 
with a study reporting a frequency of about 0.1% amongst 
20,332 adult patients, optimal treatment is not standardized 
and currently relies on expert opinion [8]. Treatment options 
include conservative medical management, stenting, and/or 
surgery.

Although no consensus exists regarding the best surgical 
approach to treatment of LMCA aneurysms, several surgical 
options have been described. LM branch ligation, LM aneu-
rysm repair, or reconstruction have all been listed as poten-
tial treatment routes. A significant limitation of LM ligation 
is subsequent future loss of percutaneous coronary access to 
treat coronary artery disease. Patch repair of the LM aneurysm 
enables future access of the coronary tree. Pericardial patch, 
internal thoracic artery and saphenous veins can be used for 
repair of the aneurysm [14]. A hybrid technique using percuta-
neous coronary intervention (PCI) and a surgical treatment has 
also been described [16].

In a recent systematic review of 209 cases of LMCA an-
eurysms, more than half of cases were treated surgically [2]. 
Surgical management of LMCA aneurysms is often appropri-
ate in symptomatic patients who have obstructive coronary 

artery disease, patients with evidence of embolization leading 
to myocardial ischemia, or in patients with CAAs at risk of 
rupture [2, 17].

A carefully selected subset of aneurysms can be treated 
with stents. Covered stents mainly are appropriate for saccu-
lar aneurysms, pseudoaneurysms, and aneurysms < 10 mm in 
diameter [18]. Conventional stents and coil embolization are 
also available. Coiling or stent assisted coiling can be used 
to treat aneurysms involving significant side branches [13]. 
Three or more LM branches also present additional challenges 
for LM stenting. Ultimately, treatment choice should be based 
on patient factors and operator preference.

Risk factor modifications are a cornerstone of the treat-
ment of coronary aneurysms, especially when atherosclerotic 
disease is the predominant cause of aneurysmal disease in the 
European and American adult populations. However, the role 
of dual antiplatelet therapy or therapeutic anticoagulation is 
not well understood. There may be a role in therapeutic antico-
agulation in patients with CAAs and myocardial infarction as 
well as patients with Kawasaki disease and rapidly expanding 
aneurysms [13].

While surgical management is often heralded as the main-
stay of treatment in LMCA aneurysms, conservative medical 
treatment has also been reported in the literature as a viable 
alternative. The severity of coexistent coronary artery sten-
oses dictates whether surgical treatment is necessary for CAA 
patients, and surgical management is appropriate in sympto-
matic patients with evidence of emboli from the aneurysm to 
the distal coronary bed that could lead to myocardial ischemia 
[19]. In cases of documented CAA enlargement over a period 
of time, surgery is also an option [20].

LMCA aneurysms with complex branching present a di-
agnostic and treatment dilemma for a clinician. LM aneurysms 
and rare branching patterns should be recognized due to ad-
ditional surgical or percutaneous treatment complexity. After 
a discussion with a heart team that included an interventional 
cardiologist and a cardiothoracic surgeon, we felt that medical 
treatment was appropriate given his asymptomatic state over 
a 2-year period without angiographic progression of disease. 
We will continue to monitor our patient for aneurysmal growth 
with periodic cardiac catheterizations.

Our report presents an unusual case of LMCA aneurysm 
with quadfurcation anatomy. Due to the increasing use of non-
invasive coronary imaging, we can detect CAA much more 
frequently. In many cases of clinically stable patients with 
minimal or no symptoms, LMCA presents a treatment chal-
lenge. Due to lack of randomized trials and validated treat-
ment algorithms, clinicians must evaluate each case individu-
ally. With an expected increase in LMCA aneurysm incidence, 
we hope that additional data will provide further insight into 
optimal treatment strategies.

Learning points

Medical management of LMCA aneurysms continue to prove 
to be effective treatments in asymptomatic patients without 
evidence of emboli from the aneurysm to the distal coronary 
bed and no risk of myocardial ischemia and/or predisposing 
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risk factors of rupture.
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