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Abstract

Coronary artery anomalies are found in 0.6%-1.55% of patients
who undergo coronary angiography. The anomalous origin of the Right
Coronary Artery (RCA) as a branch from the Left Anterior Descending
artery (LAD) is a very rare variation of the single coronary artery anom-
aly. Coronary artery anomalies presenting with ST-Segment Elevation
Myocardial Infarction (STEMI) are uncommon and challenging to treat.
We present a successful Percutaneous Coronary Intervention (PCl) of
RCA in a patient who presented with inferior wall myocardial infarction
with anomalous RCA arising from proximal LAD. The presentation of
this rare coronary anomaly, its pathophysiology, clinical implications
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and management has been discussed.
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Introduction

The incidence of coronary artery anomalies during coronary
angiography is about 1.3% in the largest reported series [1]. A
Single Coronary Artery (SCA) is a rare Coronary Artery Abnormal-
ity (CAA) where only one coronary artery arises from the aortic
trunk by a single coronary ostium, supplying the entire heart.
RCA arising from Left Main Coronary Artery (LMCA) with the
intra-arterial course has been associated with cardiac ischemia,
MI, and sudden death, where as anomalous RCA from mid LAD
is reported to be benign. RCA originating from the proximal or
mid portion of the left coronary system is extremely rare (with
an incidence of 0.009%) [2]. Anomalous coronary artery inter-
ventions in STEMI often present with significant anatomical and
technical challenges. CAA also poses a diagnostic dilemma es-
pecially in a STEMI setting where time is of an essence.

Here, we present a rare type of CAA with the origin of the
RCA from LAD in a patient who presented with acute inferior
wall STEMI. We also describe the various challenges faced,

which necessitated a change in our approach, when encoun-
tered with seemingly insurmountable technical challenge. This
case also highlights the emphases on planning and flexibility in
the thought process needed to safely complete the procedure.

Case presentation

A 35-year-old obese male presented to the ER with retroster-
nal chest pain and dizziness for the last one hour. He gives a past
history of Diabetes, Dyslipidaemia and Hypertension on regular
medication. Electrocardiography showed ST elevation in leads
ILIII and aVF. He was given Aspirin (325 mg), Ticagrelor (180
mg), Atorvastatin (80 mg), intravenous fluids, and immediately
shifted to cardiac catheterization lab for primary angioplasty.
Transthoracic Echocardiogram (TTE) showed hypokinesia of in-
ferior wall with evidence of right ventricular infarction (tricus-
pid annular plane systolic excursion-TAPSE of 1.4). LV ejection
fraction was 45%, mild mitral and tricuspid regurgitation with
no PAH.
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Procedure

Coronary angiography was performed through the right ra-
dial artery. Left Coronary Artery (LCA) was cannulated , which
showed critical lesions in the circumflex artery (80%) and mid
left anterior descending artery (80%) (Figure 1a,b). A moderate
caliber, anomalous and tortuous Right coronary artery was seen
originating from the proximal LAD which had near total throm-
botic occlusion in the mid segment. An attempt was made to
cannulate the right aortic sinus to look for co-dominance of
coronary circulation, first with a TIGER, then with AMPLATZ and
finally with MULTIPURPOSE diagnostic catheter, without any
success (Figure 2a,c). A provisional diagnosis of Single Coronary
Artery (SCA) was then made and angioplasty of the culprit ar-
tery commenced.

A 6F XB 3.0 guide catheter was used to cannulate the LCA
and with the help of a RUNTHROUGH guide wire, the extremely
tortuous lesion in the RCA was crossed. However, we noticed
severe spasm of the entire RCA which was promptly treated

with intracoronary nitroglycerine. Attempts were made to cross
the lesion with a 1.5 and 2 mm TAZUNA balloon after wire es-
calation, without much success. In view of poor guide catheter
support and severe spasm of both radial artery and anomalous
RCA, the radial approach was abandoned.

A 7F right femoral artery sheath was placed under USG guid-
ance and LCA cannulated with 7F XB 3.5 guide catheter. This
provided a better support for the subsequent balloon dilata-
tions and stent (2.25 x 22 mm ORSIRO DES) placement (Figure
3).

Patient recovered well and was discharged two days later
without any complications. CT coronary angiography confirmed
the diagnosis of SCA with a benign course of anomalous RCA
(anterior to pulmonary artery towards right A-V groove). He
later underwent successful angioplasty with stents to LCX and
LAD. This case illustrates the importance of planning and an-
ticipation with constant evolution in strategy when facing some
seemingly insurmountable obstacles.
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\\with subtotal stenosis in the mid segment.

Figure 1: CAG showing critical stenosis in LCX (blue arrow) and LAD (80%) (red arrow) with anomalous
origin of moderate sized or caliber RCA (white arrow) (a) from proximal LAD (b) which is diffusely diseased
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Figure 2: CAG showing multiple attempts made to rule out a codominant RCA, first with TIGER (a), (arrow)
then by AMPLATZ (b) (arrow) and finally with MULTIPURPOSE (c) (arrow) diagnostic catheter without suc-
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Discussion

Congenital Coronary Artery Anomalies (CAA) present from
birth are usually asymptomatic and are found incidentally dur-
ing coronary angiography. Coronary artery anomalies are con-
sidered to be the second most common cause of sudden car-
diac death among athletes. CAA is found in 0.2 % to 1.3% of
patients undergoing coronary angiography and 0.3% at autopsy
[3]. The anomalous origin of the RCA is relatively more frequent
with a incidence of 0.25% [4]. The anatomic site of anomalous

RCA is usually at four locations: Left coronary sinus, antetheca
of the aortic wall, supracristal plane above the Right Coronary
Sinus (RCS) and left coronary artery system [5,6]. The direction
and course of the anomalous RCA is also important. RCA aris-
ing from LMCA with interarterial course (between the aorta and
the pulmonary artery) is associated with cardiac ischemia, Ml,
and sudden death, whereas anomalous RCA from proximal or
mid LAD and coursing in front of the pulmonary artery is re-
ported to be benign. Due to the long roundabout course of the
anomalous RCA, myocardial ischemia can develop even without
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Figure 3: CAG showing successful angioplasty with stenting (arrow)
\\of the anomalous RCA through right femoral artery approach. j

a definite stenosis. The ectopic origin of long and tortuous RCA
can change the hemodynamics of blood flow, leading to vari-
ous patho-physiological changes in the coronary endothelium,
causing vessel spasm and acceleration in atherosclerotic plaque
evolution.

Anomalous origin of coronary arteries during primary PCI
can give rise to many technical and procedural problems. The
duration of PCl is usually longer and associated with increased
radiation exposure, to both the patient and operator, with in-
crease in contrast volume. There is also an associated increase
in the psychological stress to the operator. Optimal selection
and skillful manipulation of guide catheter to maintain coaxial-
ity is the key factor for successful PCl in anomalous RCA. Guide
catheters, guidewire and drug eluting stent selection should be
based on the location of the RCA ostium, tortuosity and lesion
characteristics of the vessel. Judkins left guide or EBU/XB cath-
eters can safely be used to perform PCl in most anomalous RCA
cases. However, antetheca or supracristal locations above the
coronary sinus, may require Amplatzer left 0.75-1.0 or 3 DRC
guide catheters.

In the present case, we encountered many of the problems
mentioned above. The presence of small to moderate sized
anomalous RCA lead to a search for codominant RCA arising
from right aortic sinus. Multiple diagnostic catheters were used
without success and it only lead to a increase in procedural time.
Inadequate guide catheter support with spasm of the diffusely
diseased anomalous RCA, compounded the problems, necessi-
tating a change in the vascular access site, further leading to
a delay. Choice of the Drug Eluting Stent (DES) is final piece of
the puzzle. A DES with a low crossing profile and a good radial
strength (like ORSIRO Ultrathin) should be chosen for easy le-
sion tracking during complex PCI.

This case emphasizes the need to be at constant lookout
and anticipate various problems that may arise when dealing
with Coronary Artery Abnormalities (CAA) in a STEMI situation.
Knowledge of various hardware and its usage as extension to
cardiologist armamentarium, to overcome various complex cor-
onary anatomy, can reduce procedural complications.

Conclusion

Anomalous origin of the Right Coronary Artery (RCA) as a
branch from the Left Anterior Descending artery (LAD) is a very
rare. RCA arising from LMCA with the interarterial course has
been associated with cardiac ischemia, MI, and sudden death
whereas anomalous RCA from proximal or mid LAD is usually
benign. PCl of anomalous artery is difficult especially in STEMI
situations where time is at a premium. The safety of PCl is often
guided by the choice of the vascular route taken, guide cath-
eter, guide wires or usage of particular DES. Emphases should
be on planning with quick decision making and flexibility in the
thought process is needed, to safely complete the procedure.
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