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Short Communication

Anomaous Coronary Arteries: A Familia Clustering

JoserH M. LAURETI, D.O., KARANDEEP SINGH, M.D., JAMES BLANKENSHIP, M.D.

Department of Cardiology, Geisinger Medical Center, Danville, Pennsylvania, USA

Summary: We present two brotherswith anomal ousorigin of
left coronary artery fromtheright snusof Vasava. Screening
of other members of the family revealed no coronary artery
anomalies. The likelihood of finding such arare anomaly in
two membersof afamily by chanceaoneisextremely small;
extensivereview of theliteraturefound only three other reports
of suchfamilial association.
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Introduction

Coronary artery anomadiesarediscoveredin approximately
1% of patients undergoing coronary angiography;?! the inci-
denceat necropsy is0.3%.2 Themgjority areof noclinica sig-
nificance. The most serious problem isthe predisposition for
sudden cardiac death when the coronary artery followsanin-
terarterial course between the aortaand the pulmonary artery.
Familial clustering of coronary artery anomdiesisrare. We
describean unusual case of two brotherswith anomal ous ori-
ginsof theleft main coronary artery.

Cas=Reports
CasNo.1

A 32-year-old man presented to alocal emergency depart-
ment for evaluation of chest painwhiledrivingtowork. Hede-
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scribed asqueezing discomfort with radiation into both arms,
associated with pal pitations, digphoresis, and dizziness. Sub-
lingual nitroglycerin relieved his chest pain, but no objective
evidence for ischemia or myocardial infarction was discov-
ered. Threesimilar episodesof chest pain had occurred prior to
thisvisit. Hehad no significant past medical or family history.
Risk factorsincluded only tobacco abuse. Hewas discharged
to home the same day with the diagnosis of noncardiac chest
pain. Hepresented to hisfamily physician 1 week later withre-
current chest pain. Electrocardiography, chest x-ray, and Hol-
ter monitor were normal. He underwent anuclear perfusion
study, exercising >10 METSwith no symptoms and norméal
perfusion images. A transthoracic echocardiogram revealed
normd left ventricular structure and function. Because of re-
current symptoms, cardiac catheterization was performed.
Therewas no atherosclerotic obstructive disease. The patient
did have an aberrant origin of the left main coronary artery
from theright coronary cusp; it followed aretroaortic course
(Fig. 1), and atransesophageal echocardiogram confirmedthe
course (Fig. 2). The patient was reassured and no further ther-
apy for the coronary artery anomaly was undertaken. At fol-
low-up 4 years|ater, the patient states that he continuesto ex-
periencerare episodes of chest pain, but thisdoes not limit his
lifestyle. He continuesto perform all his activities, including
softball and hunting, without difficulty and has not undergone
further diagnogtic testing.

Cas=No.2

The 30-year-old brother of the patient in Case No. 1 pre-
sented to his primary care physician for evaluation of sharp,
substernal chest pain. It occurred most frequently with exer-
tionand occasiondly occurred at rest. Hispast history wassig-
nificant for hypertension and gastroesophaged reflux disease.
Hedid not smokeor useillicit drugsand had no family history
of premature coronary artery disease. Stressechocardiography
revealed no evidenceof ischemia, normdl | eft ventricular func-
tion, and an exercise capacity of 15.2 METSwith no symp-
toms. The patient continued to experience exertional chest
pain. Because of ongoing symptoms, cardiac catheterization
was performed. No angiographic evidence of atherosclerosis
wasobserved, but theleft main coronary artery had an aberrant
originfromtheright coronary cusp (Fig. 3). Visiblecompres-
sions could be seen during systole (Fig. 4). Cardiac magnetic
resonance imaging (MRI) confirmed the interarterial course
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Fic.1 Ascending aortogram (30° right anterior oblique [RAO]
projection) demonstrates the retroaortic course of anomalous left
coronary artery. Arrow indicates “Dot” sign seen to the left of the
aorticroot.

between the aorta and the pulmonary artery (Fig. 5). Re-
implantation of theleft main coronary artery to theleft coro-
nary sinus of Valsalvawas performed. A cardiac adenosine
MRI was performed a 4-year follow-up, excluding ischemia
and structural abnormalities. The patient continues to have
chest pain, but different from his pain prior to surgery. Other
family memberswere contacted and no others, including the
index cases, wereknown to have anomal ouscoronary arteries.

Discussion

Coronary anomdies are rare. Their true incidence is un-
known, since the mgjority are found during diagnostic coro-
nary angiography or at necropsy. Theanomalousorigin of the
left main coronary artery fromtheright aorticsinusof Vasava
can be subclassified into four types based on the arteria
course: septd, anterior, retroaortic, and interarteria. Of these
four courses, the interarteria course in which the left main
coronary artery liesbetween the aortaand pulmonary trunk is
associated with the most serious complications. During right
anterior oblique ventriculography, aortography, or coronary
arteriography the left main coronary artery will be“onend,”
anterior to the aorta, and appear asaradiopaque dot to the left
of theaorticroot.3 Taylor et al. reported that in 60% of patients
inwhomtheleft main originatesfrom theright coronary cusp,
theinterarterial courseisfound.* The most serious presenta-
tion of thisanomaly issudden cardiac death. Inyoung patients
involved in sports-related activities, coronary anomalies ac-
count for between 12 and 19% of reported sudden deaths.> 6
The proposed mechanism of sudden death isdueto acute-an-
gletake-off and dit-likeorificeof theleft main arising fromthe
right coronary cusp. As the aorta expands with exercisg, it

Fic.2 Transesophagea echocardiogram demonstrating theretro-
aortic course of theanomal ous|eft coronary artery (arrow).

compressestheleft main coronary artery. Thiscompression, in
combination with the acute angletake-off and dit-like orifice,
can lead to ischemia and sudden cardiac death. It may also
cause angina, syncope, congestive heart failure, and myocar-
dia infarction.#

Reportsof coronary anomaliesoccurringinafamilia clus-
tering pattern are extremely rare. Horan et al. reported afather
and daughter, both with asingle coronary artery.” Bunceet al.
reported s sterswith anoma ouscoronary arteriesidentified by
cardiac MRI. One sister had an anomaous right coronary
artery originating fromtheleft sinusof Vasdvaand the other
sister demongtrated an anomal ous single coronary artery aris-
ing from theright sinus of Vasalva.8 Roweet al. reported an
aberrant origin of theleft circumflex artery from theright cor-
onary cuspinafather andin both hisson and daughter.® To our
knowledge, there has been no report of familiad clustering

Fic.3 A 30° right anterior oblique ventriculogram demonstrates
the"Dot” signtotheright of the aortic root (arrow) indicative of the
interarterial course of theleft coronary artery.
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(A)

(B)

Fic.4 Coronary angiogram (A) demonstrating systolic compression of the anomalous |eft main coronary artery (arrow). The comparative
coronary angiogram (B) demonstrates resol ution of theleft main coronary artery (arrow).

Fic.5 Cardiac magnetic resonance imaging of the interarteria
course of the left main coronary artery. Arrow indicates arterial
course between aortaand pulmonary artery (PA).

involving anomalous origin of the left main coronary artery
fromtheright sinusof Valsalva. Therehhasbeen littleresearch
or reporting on the genetic patterns of this phenomenon. Leon
and Bloor havestudied coronary inheritance patternsin animal

models, but no definitive dataapplicableto humanshave been
identified.1° A combination of epidemiologic datacollection
and molecular genetic research may provide moreinsight in
thefuture.

References

1. YamanakaO, HobbsRE: Coronary artery anomaliesin 126,595 patientsun-
dergoing coronary arteriography. Cathet Cardiovasc Diagn 1990;21:28-40

2. Alexander RW, Griffith GC: Anomalies of the coronary arteries and their
clinical significance. Circulation 1956;14:800-805

3. Deligonul U, Kern MJ, Roth R: Angiographic data. In The Cardiac
Catheterization Handbook (3rd Ed.) (Ed. Kern M), pp. 312-313. &. Louis:
Moshy, 1999

4. Taylor AJ, Rogan KM, Virmani R: Sudden cardiac desth associated with
isolated congenital coronary artery anomalies. JAmColl Cardiol 1992;20:
640-647

5. Burke AP, Farb A, Virmani R, Goodin J, Smiaek JE: Sports-related and
non-sports-related sudden cardiac death in young adults. AmHeart J 1991;
121:568-575

6. Maron BJ, Shirani J, Poliac LC, Mathenge R, Roberts WC, Mueller FO:
Sudden deeth in young competitive athletes. Clinical, demographic, and
pathological profiles. J AmMed Assoc 1996;276:199-204

7. Horan PG, Murtagh G, McKeown PP: Single coronary artery: A familia
clustering. Heart 2003;89:€27

8. BunceNH, Rahman SL, Keegan J, Gatehouse PD, Lorenz, CH, Pennell DJ:
Anomalous coronary arteries: Anatomic and functional assessment by coro-
nary and perfusion cardiovascular magnetic resonance in three sisters.
J Cardiovasc Magn Reson 2001;3(4):361-369

9. Rowel, Carmody TJ, Askenazi J: Anomalousorigin of theleft circumflex
coronary artery from the right aortic sinus: A familia clustering. Cathet
Cardiovasc Diagn 1993;29:277-278

10. LeonAS, Bloor CM: Quantitative analysis of coronary artery inheritance.

JHered 1968;59 (1):48-52



