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A patient with single coronary artery,
bicuspid aortic valve and sinus of Valsalva
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Abstract
Background: We report a rare case of a patient who presented with chest pain and was found to have a constellation of rare cardiac anomalies.
Case presentation: A 67-year-old patient with no past medical history presented with chest pain. He had mild
troponin elevation, but no ischemic changes on ECG. He underwent a CT coronary angiogram for further evaluation.
He was found to have a type 0 bicuspid aortic valve, large left sinus of Valsalva aneurysm and type R-III single coronary
artery. These findings were confirmed with transesophageal echocardiogram and coronary angiogram. He underwent
a successful repair of his aortic root aneurysm with a synthetic patch.
Conclusions: The combination of type R-III single coronary artery, bicuspid aortic valve, and left sinus of Valsalva
aneurysm congenital anomalies in one individual is extremely rare and marks our case unique. Given the size of his
Sinus of Valsalva aneurysm, the patient underwent surgical repair of his aneurysm and was asymptomatic when seen
in follow-up.
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Background
Sinus of Valsalva is the aortic root area between the aortic valve annulus and the sinotubular ridge. Normally,
it has a diameter of up to 4.0 cm in men and 3.6 cm in
women and contains the coronary ostia [1]. The aortic valve normally has three cusps named left coronary,
right coronary and non-coronary cusps [2]. The normal
coronary artery anatomy is made up of the right and left
coronary arteries that arise from their respective ostia.
The right coronary artery (RCA) usually emerges from
the right cusp and supplies blood to the right atrium,
right ventricle, SA node, and AV node. The left main coronary artery (LMCA) normally originates from the left
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cusp and gives off two major branches, the left anterior
descending (LAD) and the left circumflex (LCx) coronary arteries, which supply blood to the left atrium and
left ventricle [3, 4]. In about 85% of the population, the
RCA is dominant giving both the posterior descending
artery (PDA) and the postero-lateral artery (PLA) which
supply the inferior part of the interventricular septum
and the inferior aspect of the left ventricle, respectively.
When both the PDA and PLA are supplied by the Lcx,
the circulation can be classified as left dominant (8% of
the population). In the remaining 7%, the circulation
is co-dominant (PDA from the RCA and PLA from the
Lcx) [5]. Here, we present a patient with a constellation
of rare anomalies including a large left sinus of Valsalva
aneurysm (SOVA), a single coronary artery (SCA) and a
bicuspid aortic valve (BAV).
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Fig. 1 Cardiac CT showing the dilated sinus and the left SOVA

Case presentation
The patient is a 67-year-old African American male
with no significant past medical history who presented
to the emergency room with chest pain. He described
non-radiating, midline, sharp “needlelike” chest pain
that occured during activity and was associated with
shortness of breath. It was 8/10 in severity and lasted
for less than a minute and subsided with rest. Electrocardiogram revealed left ventricular hypertrophy with
incomplete right bundle branch block and left anterior fascicular block. He had borderline troponin I
elevation of 0.04 ng/ml (Reference range ≤ 0.03 ng/ml).
Transthoracic echocardiogram was of poor quality but
showed normal ejection fraction with no wall motion
abnormalities. He remained chest pain free at the hospital and underwent a nuclear stress test which showed
a small area of mild reversible perfusion defect in the
apical left ventricular segment. Due to the equivocal
nature of the myocardial perfusion scan, we proceeded
with a CT coronary angiogram for further assessment.
He was found to have a type 0 (no raphe) BAV with aortic root aneurysmal dilatation due to a large left SOVA
measuring 6.2 × 4.4 cm (Figs. 1, 2). Interestingly, he was
also noted to have a SCA that arose from the anterior
right coronary cusp (Fig. 2). His LAD crossed anteriorly
over the right ventricular outflow tract (RVOT) and the
LCx coursed posteriorly behind the aorta. No obstructive coronary artery disease was found. These findings
were confirmed on coronary angiogram which was
requested prior to surgical repair of his SOVA (Fig. 3).
Transesophageal Echocardiogram confirmed presence
of bicuspid aortic valve and large left SOVA (Fig. 4).
There was no aortic stenosis or regurgitation. Patient
underwent a successful SOVA repair with synthetic
patch.
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Fig. 2 Cardiac CT 3D-rendered images showing the left Sinus of
valsalva aneurysm (SOV), the left main origin from the right cusp
and left anterior descending artery (LAD) coursing anteriorly while
the left circumflex (Lcx) appears to originate from the proximal right
coronary artery (RCA) and runs posterior to the aorta. The RCA is seen
following its usual course

Fig. 3 Cardiac catheterization showing the single coronary artery
origin from the right cusp with patent vessels

Discussion and conclusions
Coronary artery anomalies are rare and include anomalies of origin, distribution and fistulae. Although many
are benign, some cases which involve an aberrant coronary artery crossing in between the pulmonary artery
and the aorta are considered malignant and may lead to
sudden cardiac death. This is especially true for cases in
which ischemia or symptoms related to the anomaly are
present. In such cases surgery is indicated (Class 1). Even
in the absence of symptoms or ischemia, surgery is reasonable (Class 2A) for anomalous origin of the left coronary artery from the right sinus [6]. SCA is a congenital
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Fig. 4 Transesophageal echocardiogram showing the bicuspid aortic
valve (BAV) and the left sinus of Valsalva aneurysm(SOVA) adjacent
to it

anomaly defined as a solitary coronary artery arising from
a single coronary ostium and has a prevalence of 0.024 to
0.066% [7]. Lipton et al. described several subtypes based
on angiographic findings. The classification uses letters
and roman numerals depending on the ostial origin of
the SCA (R type for right ostium, L type for left ostium)
and the anatomy of its distribution (I, II, or III). Furthermore, the letters A, B, P, (anterior, between and posterior
respectively) are used to outline the course of the vessel
in relation to the pulmonary artery and the aorta [8].
We report a rare case of SCA, BAV and large left
SOVA. The SCA originated from the anterior right coronary cusp and gave rise to a large dominant RCA which
followed a normal course and LAD that crossed anterior
to pulmonary artery. The small circumflex artery originated from the proximal RCA and coursed posterior to
the ascending aorta. Our patient falls into the R-III category Per Lipton et al. classification. Lipton type R-III
is one of the least common SCA anomalies with an
incidence rate of 0.004% [9]. Our patient did not have a
malignant coronary anatomy as his LAD crossed anterior
to the pulmonary artery and right ventricular outflow
tract (RVOT) and his LCx coursed posterior to the aorta.
Moreover, our patient was found to have bicuspid aortic valve and left SOVA. The association between SCA
and bicuspid aortic valve is rare, however, has been
described before in the literature [10, 11]. SOVA has
also been infrequently reported with BAV [12]. Isolated
bicuspid aortic valve is the most common congenital
heart defect with an estimated prevalence of 1–2% [13].
SOVA can be congenital or acquired with an incidence
of < 0.1% in the general population. It usually affects the
right coronary sinus with left SOVA involvement being
least common [14]. Most cases of SOVA are discovered
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incidentally. Serious complications are usually related to
aneurysmal rupture.
In our case, the patient’s troponin elevation was borderline, flat and not diagnostic for acute coronary syndrome.
His chest pain was atypical in quality (“needlelike”),
although was related to exertion. Based on the quality of
chest pain, absence of objective findings and results of
imaging studies it is likely that his presenting chest pain
was non cardiac. Another, though less likely explanation,
is presence of microvascular disease. The combination
of R-III SCA, BAV, and left SOVA congenital anomalies
in one individual is extremely rare and marks our case
unique. It remains unclear whether his chest pain on
presentation was related to any of these findings; however, given the size of his Sinus of Valsalva aneurysm, the
patient underwent SOVA repair. He was seen in follow
up after 4 weeks and was doing well with no symptoms.
He will continue to undergo periodic follow-up and monitoring for his BAV.
Abbreviations
SCA: Single coronary artery; SOVA: Sinus of Valsalva aneurysm; BAV: Bicuspid
aortic valve; RCA: Right coronary artery; LAD: Left anterior descending; LMCA:
Left main coronary artery; LCx: Left circumflex; PDA: Posterior descending
artery; PLA: Postero-lateral artery; RVOT: Right ventricular outflow tract.
Acknowledgements
The authors would like to thank the patient for his permission to publish this
manuscript.
Authors’ contributions
Study design: AM and RS. Collection and interpretation of data: AM, OE and RS.
Manuscript writing: AM, OE and RS. Manuscript review and critique: AM, MR
and RS. All authors have read and approved the final manuscript.
Funding
Not applicable.
Availability of data and materials
The data are available from the corresponding author on reasonable request
and with permission of Vidant medical center.
Ethics approval and consent to participate
Written consent to publish this information was obtained from study
participants.
Consent for publication
Informed consent was obtained from patient for being included in the study.
A copy of written consent is available for the journal on request.
Competing interests
The authors declare that they have no conflict of interest.
Author details
1
Department of Internal Medicine, East Carolina University, Greenville, NC
27834, USA. 2 Vidant Heart and vascular Care, Vidant Medical Center, Greenville, NC 27834, USA.
Received: 16 June 2020 Accepted: 22 October 2020

Mohammad et al. BMC Cardiovasc Disord

(2021) 21:153

References
1. Troupis JM, Nasis A, Pasricha S, Patel M, Ellims AH, Seneviratne S. Sinus
valsalva aneurysm on cardiac CT angiography: assessment and detection.
J Med Imaging Radiat Oncol. 2013;57(4):444–7. https://doi.org/10.1111/j.
1754-9485.2012.02467.x.
2. Anderson RH. Clinical anatomy of the aortic root. Heart. 2000;84(6):670.
https://doi.org/10.1136/heart.84.6.670.
3. Trivellato M, Angelini P, Leachman RD. Variations in coronary artery
anatomy: normal versus abnormal. Cardiovasc Dis. 1980;7(4):357–70.
4. Villa AD, Sammut E, Nair A, Rajani R, Bonamini R, Chiribiri A. Coronary
artery anomalies overview: the normal and the abnormal. World J Radiol.
2016;8(6):537–55. https://doi.org/10.4329/wjr.v8.i6.537.
5. Baim DS, Grossman W. Grossman’s cardiac catheterization, angiography,
and intervention. 7th ed. Philadelphia: Lippincott Williams & Wilkins; 2006.
6. Stout KK, Daniels CJ, Aboulhosn JA, et al. 2018 AHA/ACC guideline for
the management of adults with congenital heart disease: a report of the
American College of Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines [published correction appears in Circulation. 2019 Apr 2;139(14):e833-e834]. Circulation. 2019;139(14):e698–800.
https://doi.org/10.1161/CIR.0000000000000603.
7. Desmet W, Vanhaecke J, Vrolix M, van de Werf F, Piessens J, Willems J, de
Geest H. Isolated single coronary artery: a review of 50 000 consecutive
coronary angiographies. Eur Heart J. 1992;13(12):1637–40. https://doi.
org/10.1093/oxfordjournals.eurheartj.a060117.
8. Lipton MJ, Barry WH, Obrez I, Silverman JF, Wexler L. Isolated single
coronary artery: diagnosis, angiographic classification, and clinical significance. Radiology. 1979;130(1):39–47. https://doi.org/10.1148/130.1.39.

Page 4 of 4

9.
10.

11.

12.

13.
14.

Yamanaka O, Hobbs RE. Coronary artery anomalies in 126,595 patients
undergoing coronary arteriography. Catheter Cardiovasc Diagn.
1990;21(1):28–40. https://doi.org/10.1002/ccd.1810210110.
Ishida N, Shimabukuro K, Matsuno Y, Ogura H, Takemura H. Single
coronary artery with bicuspid aortic valve stenosis and aneurysm of the
ascending aorta: report of a case. Surg Today. 2014;44(3):550–2. https://
doi.org/10.1007/s00595-013-0594-5.
Rashid A, Saucedo JF, Hennebry TA. Association of single coronary artery
and congenital bicuspid aortic valve with review of literature. J Interv
Cardiol. 2005;18(5):389–91. https://doi.org/10.1111/j.1540-8183.2005.
00067.x.
Moustafa S, Mookadam F, Cooper L, Adam G, Zehr K, Stulak J, Holmes D.
Sinus of Valsalva aneurysms—47 years of a single center experience and
systematic overview of published reports. Am J Cardiol. 2007;99(8):1159–
64. https://doi.org/10.1016/j.amjcard.2006.11.047.
Ward C. Clinical significance of the bicuspid aortic valve. Heart (Br Cardiac
Soc). 2000;83(1):81–5. https://doi.org/10.1136/heart.83.1.81.
Weinreich M, Yu P-J, Trost B. Sinus of valsalva aneurysms: review of the
literature and an update on management. Clin Cardiol. 2015;38(3):185–9.
https://doi.org/10.1002/clc.22359.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

