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Abstract

Background: Coronary arteries aneurysm (CAA) is one the rare and life-threatening abnormalities of the cardiovascular system.
Objectives: Our study aims to present clinical characteristics and surgical results of patients with aneurysm of coronary artery in
Iranian population.
Methods: This is a retrospective case series of eight patients with aneurismal coronary artery, who underwent surgical repair in an
Iranian tertiary referral centre from 2004 - 2014 and were followed up till 2017 (mean follow-up: 8.6 ± 3.8 years). Patients’ demo-
graphics, clinical characteristics, past medical histories and surgical data were recorded retrospectively. All data were analyzed by
SPSS software (IBM Corp. IBM SPSS Statistics for Windows, version 22.0. Armonk, NY: IBM Corp.).
Results: Overall eight patients with CAA, consisting of 6 (75%) male and mean age of 35.21 ± 23.76 (0.75 - 67) years, were analyzed.
Dyspnea and chest pain were the most frequent symptoms among patients (3 (37.5%)). Moreover, hypertension and coronary artery
disease (CAD) were the most common comorbidities amongst our subjects. Angiography of patients showed concomitant CAD in 6
(75%) patients including four (50%) three-vessel disease and two (25%) two-vessel disease. Left anterior descending (LAD) was the most
prevalent aneurismal coronary artery 4 (50%). Six (75%) patients underwent coronary artery bypass graft (CABG) at the same time
due to coronary artery disease. One patient had post operative bleeding and underwent re-operation and 2 patients had pericardial
effusion that didn’t require surgical intervention. There was no perioperative MI, respiratory problems, acute kidney insufficiency
(AKI), infections and in-hospital or late mortalities in patients after surgery.
Conclusions: Majority of patients diagnosed and treated for CAA, had concomitant coronary artery disease at the time of testing
and underwent CABG. There were no peri and post-operative mortality, and all patients showed satisfying outcome. In addition to
the benefits of early diagnosis and intervention in prognosis of patients, larger studies are warranted to identify the possible risk
factors of this condition to identify those at risk in order to reduce the consequent complications.
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1. Background

Coronary artery aneurysms (CAA) are abnormal dila-
tions along the coronary arteries, known as one of the
most life-threatening diseases of the cardiovascular sys-
tem (1-9). While the etiology of this disorder is not clear,
tt has been associated with concomitant atherosclerosis,
history of percutaneous coronary intervention (PCI), drug
abuse, autoimmune and infectious disorders (3, 5, 7). His-
tory of Kawasaki’s disease has also been known to be corre-
lated with the occurrence of CAA and ischemic myocardial
infarctions during adulthood secondary to compromised
circulation in coronary arteries (4, 7). Surgical interven-

tion is the treatment of choice in patients with CAA refrac-
tory to medical therapies (7).

2. Objectives

Although, there is a number of literature reviews on
this subject, environmental and genetic characteristics of
this disease can be unique in different regions, therefore in
this study we sought to report a descriptive analysis about
clinical characteristics and surgical outcome of patients
with CAA, who had undergone surgical intervention in a
tertiary referral center in Iran.
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3. Methods

This is a retrospective case series of 8 patients with CAA
who underwent surgical repair between 2004 to 2014 in
a tertiary referral center in Iran and were followed up till
2017 (mean follow-up: 8.6 ± 3.8 years).

After obtaining informed consent, patients’ clinical
characteristics, past medical histories and surgical data
were recorded retrospectively. Moreover, pre and post-
operative echocardiographic, X-ray and angiographic data
were also gathered for each patient.

This study was approved by Ethics Committee of Iran
University of Medical Sciences.

Surgical repair was performed under general anesthe-
sia with median sternotomy approach using cardiopul-
monary bypass for all patients. Two techniques were used
for repair of aneurysmal section of the coronary arteries
based on the location and size of the aneurysm and also
surgeons’ preference. For small aneurysms suture liga-
ture of the proximal and distal parts of aneurysm and its
related small branches using 5-0 polypropylene sutures
(PROLENE® Polypropylene Suture|Ethicon) with or with-
out pledgets. For the large ones, after un-roofing the
aneurysm by a longitudinal sharp incision and removing
the organized clots and debris the proximal, distal ends
and also small branches (including septal branches) were
ligated by the same techniques. Concomitant surgeries
including coronary artery bypass graft (CABG) were per-
formed according to patients’ pathologies (Table 1).

Descriptive statistics were performed and reported as
mean ± standard deviation (median) for continuous vari-
ables and frequency (percentage) for categorical variables.
P value under 0.05 was considered as statistically signifi-
cant. All data were analyzed by SPSS software (version 23,
IBM Corp).

4. Results

Total of 8 patients, 6 (75%) male with the mean age of
35.21 ± 23.76 years (0.75 - 67) were analyzed.

Overall eight patients with CAA, consisting of 6 (75%)
male and mean age of 35.21 ± 23.76 (0.75 - 67) years, were
analyzed.

Dyspnea and chest pain were the most frequent symp-
toms (3 (37.5%)). One patient (12.5%) reported palpitation,
and 1 (12.5%) was symptom free. Physical examination
showed palpable thrill in one (12.5%) patient, and abnor-
mal lung sound in another one (12.5%). Moreover, patients
past medical history showed, hypertension in 2 (25%) pa-
tients, coronary syndrome in 2 (25%), Ischemic heart dis-
ease in 3 (37.5%), rheumatoid heart disease in 1 (12.5%), pre-

vious steroid use in 1 (12.5%), and family history of CAA in
one (12.5%) patient.

Pre-operative echocardiography showed valve disease
in 5 (62.5%) patients. The most common valve disease was
pulmonary insufficiency (PI, 3 (37.5%)) and mitral regurgi-
tation (MR, 3 (37.5%)), however only one patient had severe
conditions and required mitral valve replacement. Only
one patient (12.5%) had pre-operative pericardial effusion.

Pre-operative angiography of patients showed con-
comitant coronary artery disease in 6 (75%) patients
amongst whom, 4 (50%) had three-vessel disease and 2
(25%) had two-vessel disease. Left anterior descending
(LAD) was the most prevalent aneurismal coronary artery
(4 (50%)). In addition, one patient (12.5%) had concomitant
coronary artery fistula.

The result of CXR was normal in all patients, except in
one patient (12.5%) that showed increased CT ratio and pul-
monary vascular malformations (PVM).

Amongst eight patients who underwent surgical re-
pair, 6 (75%) patients underwent concomitant CABG due to
Coronary artery disease (Table 1).

Pre and post-operative hemoglobulin were 12.9± 2.3 (9
- 17) g/dL and 12.05 ± 1.9 (9.6 - 14.3) g/dL respectively, while,
pre and post-operative creatinine were 0.9 ± 0.34 (0.3 - 1.3)
g/dL and 1.2 ± 0.1 (1.1 - 1.3) g/dL, respectively.

Mean post-operative ICU stay was 7 ± 8.94 (3 - 27) days
with a median of 3 days, while mean hospital stay was 14±
2.13 (11 - 18) days with a median of 14 days. Mean CPB time
was 31.05 (41 - 134) minutes.

Only one (12.5%) patient had post-operative bleeding
and required reoperation. One patient (12.5%) required in-
otrope use and 3 (37.5%) had blood transfusion. Two pa-
tients (25%) had pericardial effusion post surgery, however
none of them required surgical intervention. There was
no perioperative MI, respiratory problems, acute kidney in-
sufficiency (AKI), infections, in-hospital or late mortality in
patients after surgery during our mean follow up time of
8.6 ± 3.8 years.

5. Discussion

The result of our study showed dyspnea and chest pain
as the most common symptoms among patients. Hyper-
tension and coronary artery disease were the most preva-
lent comorbidities among patients. The majority of our pa-
tients underwent simultaneous CABG with their aneurys-
mal repair. Only one patient had post operative bleeding
that required re-operation. Two patients had pericardial ef-
fusion, however none of them required surgical interven-
tion. There was no perioperative MI, respiratory problems,
AKI, infections, in-hospital or late mortalities in patients af-
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Table 1. Individual Characteristics Angiographic, and Surgical Findings of Patients with CAA

Patients Sex Age, y Pre-Op EF Pre-OP NYHA OP Date Follow-Up, y Comorbidities Aneurysmal Coronary
Artery

Concomitant Surgery Type of Graft and Target
Vessels

Patient 1 Male 47 40 2 2004 13 IHD RCA CABG (3 VD, 5 graft) SVG to diagonal, LIMA to
LAD, SVG to RV branch,
SVG to PDA, SVG to PL

Patient 2 Female 0.75 74 - 2005 12 ASD, SDS, coronary fistula LAD Coronary fistula repair,
PFO closing,
aneurysmorrhaphy

-

Patient 3 Male 45 35 - 2006 11 HTN, DLP, IHD, MI, MR LCX CABG (3VD, 3 graft) LIMA to LAD, SVG to RCA,
SVG to OM

Patient 4 Male 67 30 1 2007 10 HTN LAD CABG (3VD, 3 graft),
Endartrectomy

LIMA to LAD, SVG to OM,
SVG to RCA

Patient 5 Male 16 50 - 2008 9 IHD, MI, PI LCX CABG (2SVD, 2 graft) LIMA to OM1, SVG to OM2

Patient 6 Male 20 55 2 2009 8 Double chamber RV, VSD,
PS, AS, AI

RCA AVR, PS repair, VSD
closure,
aneurysmorrhaphy

-

Patient 7 Female 63 40 2 2014 3 IHD, PI, TR, MR, PE LAD CABG (3VD, 3 graft), MVR LIMA to LAD, SVG to OM,
SVG to diagonal

Patient 8 Male 23 55 - 2014 3 PI, AI, MR LAD CABG (2VD, 2 graft) LIMA to LAD, SVG to
diagonal

Abbreviations: AI, aortic insufficiency; AS, aortic stenosis, AVR, aortic valve replacement; CABG, coronary artery bypass graft; LAD, left anterior descending; LCX, left circumflex artery; LIMA, left internal mammary artery; MVR, mitral valve
replacement; OM, obtuse marginal; OP, operation; PDA, posterior descending artery; PFO, patent foramen ovale; PI, pulmonary insufficiency; PL, posterolateral; PS, pulmonary stenosis; PS repair, pulmonary stenosis repair; RCA, right
coronary artery; RV, right ventricle; SVG, saphenous vein grafts; TR, tricuspid Regurgitation; VD, vessel disease; VSD, ventricular septal defect.

ter surgery. All patients showed satisfying outcome after
surgery.

CAA is an extremely rare disease amongst the popu-
lation who undergo cardiovascular surgical intervention
with prevalence rate ranging from 1.5% - 6.5% (4, 5, 8, 10).
CAA is mostly asymptomatic, however, in symptomatic
cases, the most common clinical manifestations are sim-
ilar to coronary artery disease (CAD) (8, 11). Dyspnea and
chest pain were the most prevalent symptoms among our
patients. In some cases presence of murmur has been re-
ported (11). Only one patient in our study revealed palpable
thrill.

CAD has been known as the most notable comorbid-
ity in most cases of CAA (1, 2, 11). This has been supported
by a recent review by Boyer et al. (5) describing CAD as
the most common etiology of CAA. This is very similar to
our findings showing concomitant CAD in the majority of
patients who underwent CABG during aneurysmal repair
procedure. Additionally, studies have discussed the asso-
ciation of CAA and hypertension (11). This hypothesis can
be notable since Hypertension was one of the prevalent co-
morbidities beside CAD among our patients.

As shown in most studies, CAA has a wide range of signs
and symptoms and a single symptom can not be diagnosed
based on one symptom. Inokuchi et al. (4) reported straw-
berry tongue an atypical presentation of CCA secondary
to Kawasaki disease. Therefore, diagnosis of this disease
can be quite challenging in patients without CAD, since an-
giographic testing is rarely done on patients without CAD
symptoms.

There is no consensus on the best approach for treat-
ment of CAA, and the treatment options mostly depends
on patients underlying condition and clinical presenta-

tion (11).
A prospective corono-angiography registry of patients

with CAA, showed 3.1% mortality peri-admission and 20.7%
mortality within median follow-up time of 52 months
(27 - 84). While the most frequent procedure was percu-
taneous revascularization, surgical intervention was per-
formed in 12.9% of the patients. Significant bleeding was
reported in 10.1%, arterial thromboembolic events in 1.8%,
and stroke in 3.9%. Death rate was 0% in simple percuta-
neous transluminal coronary angioplasty (PTCA), 35% in
conventional stent, 7.8% in drug-eluting stent and 21.2% in
surgical method, while, The MACE (death and/or un-stable
angina and/or myocardial infarction and/or heart failure
and/or stroke) was reported in 60%, 50%, 37.3% and 19.2%
of the reported procedures, respectively (12). Our result
demonstrated no perioperative MI, respiratory problems,
AKI, infections, in-hospital or late mortalities after surgery.

5.1. Limitations

The main limitation of our study was the retrospective
design and small sample size of the patients.

5.2. Conclusions

Aneurysm of the coronary artery remains of the most
life-threatening abnormalities of the vascular system. Al-
though the prevalence of such disease is low, its diagno-
sis is extremely difficult without CAD symptoms. Major-
ity of patients diagnosed and treated for CAA, also man-
ifested CAD at the time of testing. While several studies
have discussed different pathophysiology of CAA, the ex-
act mechanism of this disease is still unclear. In addition
to the benefits of early diagnosis in prognosis of patients,
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larger studies are warranted to identify the possible risk
factors of this condition to identify those at risk in order to
reduce the consequent complications. Majority of patients
diagnosed and treated for CAA in our study had concomi-
tant coronary artery disease at the time of testing and un-
derwent CABG. There was no perioperative MI, respiratory
problems, AKI, infections, in-hospital or late mortality in
patients after surgery. All patients showed satisfying out-
come after surgery.
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