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Background Quadfurcation of single coronary artery (SCA) from the right is an extremely rare anomaly and acute coronary
syndrome in such patients is catastrophic.

...................................................................................................................................................................................................
Case summary We report a 56-year-old Bangladeshi male who presented with an acute inferior wall ST-elevation myocardial in-

farction. He was taken to the Cath lab for primary percutaneous coronary intervention which showed the pres-
ence of SCA arising from the right aortic sinus with multiple lesions including a bifurcation lesion. Percutaneous
coronary intervention was done successfully in two sessions.

...................................................................................................................................................................................................
Discussion Tackling multiple lesions in a case of SCA with quadfurcation was challenging especially in the setting of SCA and

bifurcation lesions. This is first reported case of this kind.
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Introduction

Single coronary artery (SCA) is a condition in which the entire left
coronary arterial system arises from right coronary sinus.1 Among

the congenital coronary anomalies, SCA arising from the right aortic
cusp is rare with a prevalence during coronary angiogram between
0.02% and 0.05%.2

Learning points
• Quadfurcation of single coronary artery from the right is extremely rare anomaly.
• Always activate heart team while managing such patients for a better outcome and treatment strategy.
• During coronary angiogram always look for associated congenital anomalies.
• The use of 5-Fr catheter is advisable as majority cases have done successfully without any complications. We have treated the patient with

the help of 6-Fr catheter without any complications and the choice should be left to the interventional cardiologist.
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Case presentation

A 56-year-old Bangladeshi male with no prior medical history pre-
sented with an inferior wall ST-elevation myocardial infarction with
Killip Class II (Figure 1). The cardiopulmonary examination was nor-
mal and the total ischaemic time was 90 min.

Baseline laboratory investigations showed hs-Troponin-i >_100 ng/
mL (Ref. range: 0.01–0.04 ng/mL). Urgent cardiac catheterization was

performed which revealed the presence of an SCA arising from the
right aortic sinus which quadfurcated into left anterior descending
(LAD) coronary artery, first diagonal (D1), left circumflex coronary
artery (LCx), and right coronary artery (RCA).

Multiple atherosclerotic lesions were present with 70–90% sten-
osis in the distal LAD and a severely calcified 70–90% stenosis in the
D1 with reference diameter of the vessel at this level less than
1.5 mm. About 70–90% stenosis was present in the proximal circum-
flex (LCx) and had a 90–99% stenosis in the first obtuse marginal
(OM1). Proximal RCA had an acute occlusion (Figure 2). The crux of
the RCA had a bifurcation lesion with MEDINA (0,1,1) of 90–99%
(Supplementary material online, Video S1). Percutaneous coronary
intervention (PCI) was performed on the RCA with the deployment
of three stents. First, one stent was implanted into the proximal RCA
and two stents were implanted at the level of crux of RCA with
inverted TAP stenting strategy. Full anti-ischaemic treatment includ-
ing dual antiplatelet therapy was initiated.

After 48 h, repeated PCI of the first obtuse marginal (OM1) and
proximal LCx were performed (Supplementary material online, Video
S2 and Figure 3).

Post-PCI transthoracic echocardiography revealed preserved left
ventricle systolic function with an ejection fraction of 55–60%. Mild
hypokinesia of the entire inferior wall, inferior septum, and infero-
lateral wall detected. We did coronary computed tomography to
study the anatomy. Single coronary ostium arising from the right was
confirmed. It was found to have three abnormal courses of coronary
arteries. Only RCA had a normal course. LCx was found to have
retro-aortic course, LAD coronary artery had pre-pulmonic course,
and D1 had a sub-pulmonic (septal) course. There was no interarte-
rial course found in this case (Figure 4).

28 August 2016 Presented to emergency room as case ST-ele-

vation in myocardial infarction.

28 August 2016 Single coronary artery arising from the right was

noted. Primary percutaneous coronary inter-

vention is done to proximal right coronary ar-

tery, ostial right posterior descending artery,

and right posterior atrioventricular artery with

one drug eluting stent in each artery.

30 August 2016 Staged angioplasty was done to first obtuse

marginal and to proximal left circumflex cor-

onary artery.

1 September 2016 Discharged with appointment for computed

tomography coronary angiogram.

13 October 2016 Contrast-enhanced multidetector computed

tomography 64 slices coronary angiogram

was performed.

Figure 1 Electrocardiogram diagnostic for inferior wall myocardial infarction.

2 M. Al Jarallah et al.
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The patient was discharged on the fourth day from admission. The
post-PCI period was uneventful.

Discussion

Anomalous origin of the coronary arteries, and, in particular, SCA
arising from the right aortic cusp is rare.3 In our case, an SCA, with
the entire right and left coronaries originating from right sinus of
Valsalva was an incidental finding at the time of cardiac

catheterization for acute coronary syndrome. There was no history
of any congenital or valvular heart disease. However, SCA is associ-
ated with congenital anomalies such as bicuspid aortic valve, coronary
arteriovenous fistula, and transposition of the great vessels.4

Our case of an SCA originating from right sinus of Valsalva, with a
single ostium that quadrifurcated into LAD, D1, LCx, and a dominant
RCA highlights some of the challenges encountered during a PCI in
these patients. Associated coarctation has to be ruled out and aorto-
gram is vital in such cases. A DOT sign on left ventricular angiography
may be a clue to the presence of an anomalous coronary artery.5 In
our case, we did not perform left ventricular angiography due to the
need for emergency PCI.

An SCA originating from the right sinus has the following distribu-
tion: (i) anterior to aorta and pulmonary artery, (ii) interarterial, (iii)
interseptal, and (iv) retroaortic.6 In our case, we had all three abnor-
mal courses except interarterial.

Volume rending three-dimensional computed tomography coron-
ary angiogram of our case confirmed an SCA arising from the right
coronary sinus giving rise to right coronary artery (RCA) normal
course, LCX with retro-aortic course, the diagonal artery (D1) with
subpulmonic (septal) course, and LAD with pre-pulmonic course.

Our patient does not fall in any of the types described in Lipton’s
classification.7

Figure 3 The final angiographic results with TIMI III flow and tri-
dent appearance.

Figure 4 Volume rending three-dimensional computed tomog-
raphy coronary angiogram shows single coronary ostium arising
from the right with three abnormal courses of coronary arteries
and only right coronary artery was found to have a normal course.
Left circumflex coronary artery was found to have retro-aortic
course, left anterior descending artery had pre-pulmonic course,
and first diagonal had a sub-pulmonic (septal) course.

Figure 2 Acute occlusion of proximal right coronary artery.
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..Hence, we propose a modified version of this classification of
SCA—Type IV (Rajan’s and Vladimir’s) an extremely rare presenta-
tion SCA which quadfurcated into RCA, LAD, D1, and LCx.

Abnormal coronary anatomy in SCA accounts for 15% ischaemic
events. The risk of having ischaemic heart diseases in SCA is high
due to8:

• Acute-angle take-off
• Atherosclerosis
• Coronary spasm
• Interarterial course with associated hypoplasia
• Intramural course (at the aortic wall) with lateral compression or

exercise-related narrowing
• Ostial ridge
• Slit-like ostium.

Conclusion

Single coronary artery arising from the right aortic cusp with quadfur-
cation into RCA, LAD, D1, and LCx is rare. In view of the absence of
inter-arterial course in our case, the need for surgical correction was
not required. For such rare type of SCA, it is always wise to activate
the heart team for proper assessment and better outcome.

Lead author biography

Dr Mohammed Al Jarallah is current-
ly the head of cardiology at Sabah al
Ahmed cardiac center, Kuwait. He
obtained his M.B.Bch form the fac-
ulty of medicine, Kuwait University
in 1999. Then, he went to do his
Internal medicine training at McGill
University, Quebec, Canada from
the year 2001 to 2004. During which
he was certified with the American
board of internal medicine in 2004
and became a fellow of the Royal
College of Physicians of Canada for

internal medicine in 2005. He did his cardiology fellowship at McGill
University from 2004 to 2007 followed by a year of fellowship in

echocardiography. He was certified with the American board of car-
diovascular diseases and became a fellow of the royal college of
physicians of Canada for cardiology in 2007.

Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Acknowledgements
The authors did not received any kind of honorarium for this article.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.

Consent: The author/s confirm that written consent for submis-
sion and publication of this case report including image(s) and asso-
ciated text has been obtained from the patient in line with COPE
guidance.

Conflict of interest: none declared.

References
1. Fantoni JB. Observationes anatomico medicos selectiores. Turin, Italy: Medicos

Selectiores, 1699.
2. Roberts WC, Waller BF, Roberts CS. Fatal atherosclerotic narrowing of the right

main coronary artery: origin of the left anterior descending or left circumflex cor-
onary artery from the right (the true “left—main equivalent”). Am Heart J 1982;
104:638–641.

3. Cheezum MK, Liberthson RR, Shah NR, Villines TC, O’Gara PT, Landzberg MJ,
Blankstein R. Anomalous aortic origin of a coronary artery from the inappropriate
sinus of Valsalva. J Am Coll Cardiol 2017;69:1592–1608.

4. Tuzcu EM, Moodie DS, Chambers JL, Keyser P, Hobbs RE. Congenital heart dis-
eases associated with coronary artery anomalies. Cleve Clin J Med 1990;57:
147–152.

5. Laureti JM, Singh K, Blankenship J. Anomalous coronary arteries: a familial cluster-
ing. Clin Cardiol 2005;28:488–490.

6. Lipton MJ, Barry WH, Obrez I, Silverman JF, Wexler L. Isolated single coronary ar-
tery: diagnosis, angiographic classification, and clinical significance. Radiology 1979;
130:39–47.

7. Roberts WC, Shirani J. four subtypes of anomalous origin of the left main coron-
ary artery from the right aortic sinus (or from the right coronary artery). Am J
Cardiol 1992;70:119–121.

8. Evrengul H, Ozcan EE, Turhan H, Ozturk A. Single coronary artery originating
from the right sinus of Valsalva and hypoplastic left anterior descending artery: an
extremely rare combination of congenital coronary artery anomalies. Exp Clin
Cardiol 2012;17:243–244.

4 M. Al Jarallah et al.

https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytz197#supplementary-data
https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytz197#supplementary-data

