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INTRODUCTION

	 Anomalous origin of one or more coronary arteries 
has an incidence of 0.2 to 1.2% in patients undergoing 
cardiac catheterization1-4 Anomalous coronary arteries 
with a retroaortic course may not pose an incremental 
risk of cardiovascular symptoms. In the more concern-
ing interarterial course symptoms may arise from vessel 
compression between the aorta and the pulmonary 
artery. Exertional angina, syncope, malignant ventricular 
arrhythmias and sudden death have all been reported5-7. 
Latter is more common in anomalous left coronary 
artery arising from the right and coursing between the 
great vessels8-9. In addition to symptoms arising from 
an interarterial course, anomalous arteries with a slit like 
ostium and oblique angle of origin may collapse during 
exercise thereby causing myocardial ischemia10. There 
is no clear association between coronary anomaly and 
increased risk of obstructive coronary atherosclerosis. 
Nevertheless, as with normal coronary arteries, anom-
alous coronary arteries are affected by symptomatic 
atherosclerotic obstruction. In the setting of anomalous 
coronary artery, performing percutaneous coronary 
intervention (PCI) may present with unique challenges 
regarding the origin and course of the artery and guide 

catheter selection. Coronary CT angiography (CTA) is 
able to precisely localize the origin and anatomic course 
of anomalous coronaries and is now the preferred 
imaging modality for this condition11. Furthermore, in-
formation from CTA of atherosclerotic disease segment 
length, relation to more proximal vessels and to side 
branches and projection angle that best displays the 
diseased vessel may be used in planning PCI. Herein 
we report three cases where information from coronary 
CTA was complimentary in proper diagnosis and man-
agement.

CASE #1

	 Forty-two year old gentleman was transferred 
to our hospital with anterior STEMI for primary PCI. 
Diagnostic angiography from a right radial access 
showed thrombotic occlusion of left anterior descend-
ing coronary artery (LAD). A high grade stenosis was 
also noted in mid right coronary artery (RCA) which 
originated anomalously from left coronary sinus of Val-
salva. The infarct related artery (LAD) was successfully 
intervened. Staged PCI of RCA was performed on third 
hospital day. Failure to have good guide support from 
a radial artery access because of acute angle of origin 
of RCA and secondary curvature required conversion 
to a femoral approach with good procedural outcome. 
Due to disagreement regarding the course of RCA 
on invasive angiography, interval CTA was performed 
which confirmed an anterior course between the aorta 
and right ventricular outflow tract (Figure 1A, 1B).
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the right coronary cusp. Long segment of severe steno-
sis extending from the proximal to mid LAD was noted. 
The course of the left main could not be accurately de-
termined by invasive angiography (figure 2A). Coronary 
CT angiogram clearly outlined the retro aortic course of 
left main and more clearly demonstrated the relationship 
of the proximal LAD lesion to the LAD ostium and the 
ostium of left circumflex coronary artery (figure 2B, 2C 
and 2D). Coronary intervention was successfully carried 
out via a femoral approach. Projection angle that best 
displayed the LAD lesion on CTA was also selected 
during PCI.

CASE # 3

	 Forty-three year old man with no cardiovascular 
risk factors was hospitalized with NSTEMI. Coronary 
angiography demonstrated normal left coronary sys-
tem. RCA arose aberrantly from the left coronary cusp. 
It could not be selectively engaged. Aortic root angio-
gram demonstrated TIMI III flow down the anomalous 
RCA which was suspected to have a retroaortic course. 
Inadequate vessel opacification, however, precluded 
angiographic analysis. After clinical stabilization CTA 
was performed on the second hospital day. In contrast 
to invasive angiography, CTA confirmed a more con-
cerning interarterial course of the RCA which arose from 
the left coronary sinus of Valsalva. Additionally, severe 
narrowing of the ostial and proximal RCA was noted 
(3A, 3B and 3C). Further history at this time failed to 
identify a relationship of his symptoms to out of ordinary 
physical activity as is sometimes the case in anomalous 
coronary arteries with an interarterial course. With re-
gards to management patient was reluctant to consider 
mechanical therapeutic options, PCI or surgical, for 
the RCA lesion. He was placed on beta blockers and 
other standard post MI care. Amlodipine was added 
to the medical program to counter any vasospastic 
component. Following medical optimization an exercise 

Table 1: Incidence of Coronary Anomaly

Type % overall 
Incdence

% of Anom-
alies

Absent LM (sepa-
rate ostium of LAD 
& LCX arising from 
LSV)

0.41 30.40

LCX from RSV or RCA 0.37 27.70
RCA from ascending 
aorta

0.12 11.20

RCA from LSV 0.11 8.10
Others 0.01 22.60

CASE #2

	 Fifty-nine year old man with type II DM, hyper-
tension and hyperlipidemia presented with NSTEMI. 
Diagnostic catheterization from the radial artery showed 
aberrant origin of left main coronary artery arising from 

Fig. 1A Fig. 1B

Fig. 2A Fig. 2B

Fig. 2C Fig. 2D

Fig. 3A Fig. 3B

Fig. 3C
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echocardiogram was performed. Patient exercised to 
a workload of 10.2 mets with no exertional symptoms 
and no stress related ECG changes or wall motion ab-
normality. This information was cautiously interpreted 
with recognition that results of stress testing may be 
misleading in patients with coronary anomaly12.

DISCUSSION

	 Normal coronaries originate below the tubular 
aorta at right angles to the wall of the corresponding 
sinus. Anomalous coronary arteries can be classified 
by their origin, course or termination. Incidence of cor-
onary anomaly based on vessel origin is described in 
Table 1.13

	 Determining presence and precise anatomic 
course of anomalous coronary arteries can be chal-
lenging during conventional coronary angiogram. 
Vessels arising anomalously may have an acute angle 
of origin, slit like orifice or marked angulations. These 
anatomical features may pose difficulty during con-
ventional invasive angiogram and PCI. During PCI of 
anomalous coronaries AL1 guiding catheter14-15, left 
Judkins16, Judkins with a larger secondary curve17, 
and multipurpose guide have all been successfully 
used and may provide superior support compared to 
conventional guides. However, generalization regarding 
guide selection cannot be made. Multiple catheters 
may be used before finding one that is coaxial with the 
vessel lumen and provides good support during PCI. 
Coronary CTA with its improved ability to depict spatial 
relationship of thoracic structures has now become 
the preferred imaging modality in patients suspected 
of having coronary artery anomaly. In our first patient 
because of the acute angle of origin and marked 
secondary angulation proper guide support was not 
achieved from radial artery but was adequate from right 
femoral approach thus signifying the importance of 
site selection in addition to guide selection. Therefore 
in non emergent cases anticipation of these potential 
procedural difficulties can be minimized with further 
evaluation using CTA. Additional information from CTA 
may help in guide selection and possibly cut down on 
procedure length and improve procedural success. 
Furthermore, in patients with multivessel coronary artery 
disease requiring bypass surgery identifying the origin 
and the course of the anomalous artery is helpful in 
surgical planning.

CONCLUSION

	 With broadened application of percutaneous 
coronary interventions familiarity of possible variations 
in anomalous coronary arteries is essential. As in our 
reported non emergent percutaneous coronary inter-
vention cases, coronary CTA should be performed to 

resolve many uncertainties including the origin, anatom-
ical course and type of anomaly. Coronary CTA will also 
be helpful in guide selection prior to the procedure.

REFERENCES

1.	 Yamanaka O, Hobbs RE. Coronary artery anomalies 
in 126595 patients undergoing coronary arteriogra-
phy. Cathet Cardiovasc Diagn 1990; 21: 28-40.

2.	 Angelini P, Velasco JA, Flamm S. Coronary anom-
alies: incidence, pathophysiology, and clinical 
relevance. Circulation. 2002; 105(20): 2449-54.

3.	 Chaitman BR, Lesperance J, Saltiel J, Bourassa MG. 
Clinical, angiographic, and hemodynamic findings 
in patients with anomalous origin of the coronary 
arteries. Circulation 1976; 53: 122-131.

4.	 Namgung J, Kim J. The prevalence of coronary 
anomalies in a single center of Korea: origination, 
course and termination anomalies of aberrant coro-
nary arteries detected by ECG-gated cardiac MDCT. 
BMC Cardiovascular Disorders. 2014, 14:48. http//
www.biomedcentral.com/1471-2261/14/48

5.	 Kragel Ah, Roberts WC. Anomalous origin of either 
the right or left main coronary artery form the aorta 
subsequent coursing between aorta and pulmonary 
trunk: analysis of 32 necropsies cases. Am J Cardiol 
1988 Oct 1; 62 (10 Pt 1): 771-77.

6.	 Heo W, Min Ho, Kang D, Jun H, Hwang Y, Lee H. 
Three different situations and approaches in the 
management for anomalous origin of the right 
coronary artery from the left coronary sinus: case 
report. Jour of Cardiothoracic surgery 2014, 9: 21 
doi: 10.1186/1749-8090-9-21 

7.	 Maron BJ, Thompson PD, Puffer JC, et al. Cardio-
vascular preparticipation screening of competitive 
athletes: a statement for health professionals from 
the Sudden Death Committee (Clinical Cardiology) 
and Congenital Cardiac Defects Committee (Car-
diovascular Disease in the Young), American Heart 
Association. Circulation. 1996; 94: 850-56.

8.	 Cheitlin MD, De Castro DM, McAllister HA. Sudden 
death as a complication of anomalous left coronary 
origin from the anterior sinus of Valsalva: a not-so-
minor congenital anomaly. Circulation. 1974; 50: 
780-87.

9.	 Virmani R, Burke AP, Farb A. The pathology of sud-
den cardiac death in athletes.In: Williams RA, ed. The 
Athlete and Heart Disease. Philadelphia: Lippincott 
Williams & Wilkins; 2000: 249-72.

10.	 Virmani R, Chun PKC, Goldstein RE, et al. Acute 
takeoffs of the coronary arteries along the aortic 
wall and congenital coronary ostial valve-like ridges: 
association with sudden death. J Am Coll Cardiol. 
1984; 3: 766-71.

11.	 Shriki FE, Shinbane FS, Rashid MA, et al. Identifying, 
characterizing, and classifying congenital anomalies 
of the coronary arteries. Radio Graphics 2012; 32: 
453-68.



J. Med. Sci. (Peshawar, Print) October 2015, Vol. 23, No. 4 267

AUTHOR’S CONTRIBUTION

	 Following authors have made substantial contributions to the manuscript as under:

Jamil G:	 Design of work, intellectual content, final approval.

Jamil M:	 Drafting the work.

Shamsi ARA:	Making appropriate modification.

Nuaimi S:	 Coordinating and revising the work.

Ahmed A:	 Looking at accuracy and integrity of the work.

Khairalla B:	 Planning the work.

Malik A:	 Acquisition and analysis.

Qureshi A:	 Data interpretation.

Authors agree to be accountable for all aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are appropriately investigated and resolved.

CONFLICT OF INTEREST: Authors declare no conflict of interest

GRANT SUPPORT AND FINANCIAL DISCLOSURE NIL

12.	 Basso C, Maron BJ, Corrado D, et al. Clinical profile 
of congenital coronary anomalies with origin from 
the wrong aortic sinus leading to sudden death in 
young competitive athletes. J Am Coll Cardiol. 2000; 
35: 1493-1501.

13.	 Topaz O, DiSciascio G, Gioudreau E, Cowley MJ, 
Nath A, Kohli RS et al. Coronary angioplasty of 
anomalous coronary arteries: notes from technical 
aspects. Cathet Cardiovascular Diagn 1990; 21: 
106-11.

14.	 Charney R, Spindola-Franco H, Grose R, Coronary 
angioplasty of anomalous right coronary artery. 
Cathet Cardiovascular Diagn 1993; 29: 223-25.

15.	 Hariharan R, Kacere RD, Angelini P. Can stent-angio-
plasty be a valid alternative to surgery when revas-
cularization is indicated for anomalous origination 
of a coronary artery from the opposite sinus? Tex 
Heart Inst J 2002; 29: 308-13.

16.	 Cohen M, Tolleson T, Peter R, et al. Successful percu-
taneous coronary intervention with stent implantation 
in anomalous right coronary arteries arising from the 
left sinus of Valsalva: A report of two cases. Catheter 
Cardiovasc Interv 2002; 55(1): 105-08.

17.	 Datta J, White C, Gilkeson R, Meyer C, Read K et al. 
Anomalous coronary arteries in adults; Depiction at 
Multi-detector row CT angiography. Radiology 2005; 
235: 812-14.

The Journal of Medical Sciences, Peshawar is indexed with 
WHO IMEMR (World Health Organisation Index Medicus for 
Eastern Mediterranean Region) and can be accessed at the 
following URL.

http://www.who.int/EMRJorList/details.aspx?docn=4468


