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Abstract

Origination of the right coronary artery (RCA) from the left anterior descending (LAD) artery is a case of single coronary artery. It is
an extremely rare coronary artery abnormality and usually an incidental finding during coronary angiography. A 73-year-old man
with a medical history of hypertension arrived with chest pain. Medical therapy started for ST elevated myocardial ischemia. During
his diagnostic coronary angiogram, RCA was visualized as abnormally orientating from the mid-portion of LAD. A significant lesion
in the proximal part of LAD, significant long lesion in the diagonal artery, and several stenoses in the obtuse marginal artery (OMA)
were observed. To evaluate the course of RCA, coronary computed tomography angiography (coronary CTA) scan was performed.
The patient underwent coronary artery bypass graft (CABG) for three vessels. He was discharged without any complication and no
problems were detected in follow-up. In conclusion, if during classic angiography, RCA is not seen, the physician should keep in
mind that RCA may originate from LAD. Current classification cannot exactly determine this anomaly and needs revision. When
there is suspicion for coronary anomaly, performing coronary CTA can be helpful for better management and planning of therapy.
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1. Introduction

The term “single coronary artery” emphasizes on a
coronary artery originating from a single coronary ostium
on the aorta. Origination of the right coronary artery (RCA)
from the left anterior descending (LAD) artery is a type of
single coronary artery that is an extremely rare coronary
artery abnormality (incidence 0.024%) (1). It is usually an
incidental finding during coronary angiography (2).

We found only less than 40 case reports in which RCA
originated from LAD and just less than 15 case reports
in which RCA originated from the mid-portion of LAD in
PubMed. In most of the published cases, anomalous RCA
originated from the left main artery (LMA) or proximal por-
tion of LAD (3).

We present a patient with multiple stenoses in the
proximal part of LAD, long lesion in the diagonal artery,
several stenoses in the obtuse marginal artery (OMA), and

RCA arose from the mid-portion of LAD.

2. Case Presentation

A 73-year-old man was admitted to our hospital com-
plaining of chest pain and functional class III-IV. His med-
ical history consisted of hypertension. He was a smoker
and had suffered from chest pain for 2 weeks. On admis-
sion, his electrocardiogram (ECG) showed ST segment ele-
vation in leads I, II, aVL and V3-V6 associated with right an-
terior hemiblock. Cardiac enzyme levels were elevated. His
transthoracic echocardiogram was normal. Medical ther-
apy was started for ST elevated myocardial ischemia and
diagnostic coronary angiogram was performed. During
his diagnostic coronary angiogram, multiple attempts for
cannulation of the RCA by right Judkins catheter were un-
successful and the catheter could not be engaged in the os-
tium of the RCA. Aortic root angiography showed no def-
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inite origin for RCA on the right sinus of Valsalva. The
left coronary ostium was located normally and its cannu-
lation was performed displaying a normal course of LAD
and showed dominance of left circumflex (LCX) (Figures 1
and 2). RCA was visualized originating anomalously from
the mid-portion of LAD. A significant lesion in the prox-
imal part of LAD, significant long lesion in the diagonal
artery and several stenoses in OMA were observed. Left ven-
triculography was normal, with an ejection fraction of 55%.
Neither aortography nor pulmonary artery angiography
showed presence of another origin for a supplementary
RCA.

Figure 1. A 73-year-old man with chest pain who underwent angiography. Right
coronary artery originating from the mid-portion of the left anterior descending
artery. LAD, left anterior descending; RCA, Right Coronary Artery.

To evaluate the course of RCA (posterior or anterior to
the pulmonary artery) and to exclude the presence of any
origin for a supplementary RCA from another site, coro-
nary CTA was performed using 64-slice single-source scan-
ner (Brilliance 64, Philips Medical System, Cleveland, OH,
USA) (Figures 3 and 4). The coronary CTA showed the origin
of RCA on the mid-portion of LAD passing horizontally an-
terior to the pulmonary artery and entering the right atri-
oventricular groove.

The patient was referred for coronary artery bypass
graft (CABG) and he was evaluated by cardiovascular sur-
geons for surgical treatment. The patient underwent coro-
nary artery bypass graft and the findings during surgery
confirmed the findings of angiography and coronary CTA
(Figure 5). He underwent coronary artery bypass graft-

Figure 2. Right coronary artery originating from the mid portion of the left an-
terior descending Artery. LM, left main; LAD, left anterior descending; OM, obtuse
marginal; LCX, left circumflex artery; RCA, right coronary artery.

ing (CABG) for three vessels; left internal mammary artery
(LIMA) to LAD, and three saphenous vein grafts to RCA and
diagonal and OMA. He was discharged 8 days after surgery
with no complication. His echocardiogram on follow-up
showed good biventricular function.

3. Discussion

Coronary artery anomaly exists in 0.6% to 5.6% of pa-
tients undergoing coronary angiography, 1% of routine au-
topsy studies (3, 4), and 2.93% of coronary CT angiogra-
phies (5).

The most common coronary anomaly is the circum-
flex coronary artery arising from the right sinus or from
RCA (0.37% - 0.6%) (2, 5), right coronary artery arising from
the left sinus of Valsalva and the left main coronary artery
arising abnormally from the right sinus of Valsalva (0.17%
in autopsy series and 0.1% - 0.3% in patients undergoing
catheterization or echocardiography) (2, 6, 7).

Lipton reported single coronary artery in approxi-
mately 0.024% of the general population (1). A variety of
anomalous origins of RCA (left anterior sinus with variable
courses, ascending aorta above the sinus level, descending
thoracic aorta, left main coronary artery, circumflex coro-
nary artery, the pulmonary arteries, or below the aortic
valve) have been reported (8, 9).
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Figure 3. Maximum intensity projection in axial (A) and coronal (B) planes of coronary computed tomography angiography. The right coronary artery (thin arrow) originates
from the midportion of the left anterior descending (thick arrow) passing anterior to the pulmonary artery.

Figure 4. Three-dimensional volume-rendered reconstruction of coronary com-
puted tomography angiography angiogram. Right coronary artery (thin arrow)
originates from the midportion of the left anterior descending (thick arrow) pass-
ing anterior to the pulmonary artery.

Anomalous origin of RCA (ARCA) from LAD has rarely
been reported and we found only less than 40 published
cases with this specific coronary anomaly (10). In the most
of these reported cases, ARCA originated from LM (2, 7).
There was only 15 reported cases in which the origin of
ARCA was from the midportion of LAD (2, 3) (Table 1).

According to modified Lipton classification, our case
can be categorized as “LIIA” anomaly (23). (L type: sin-
gle coronary artery arising from the left sinus of Valsalva;

group II: arise from the proximal part of the normal right
or left coronary artery; A (anterior): anomalous coronary
artery passes anterior to the pulmonary artery) (3, 23).
However, this classification can not exactly define a coro-
nary artery anomaly that originates from the midportion
of LAD.

Although single coronary artery is commonly associ-
ated with other congenital cardiovascular anomalies such
as transposition of the great vessels, coronary arteriove-
nous fistula, bicuspid aortic valve, tetralogy of Fallot and
origin from the pulmonary artery (3), most of the patients
(97%) with RCA arising from LAD have a structurally normal
heart (9). Only two of the cases had association with tetral-
ogy of Fallot (24, 25).

Prognosis of this type of anomaly on depends on the
coronary perfusion. The anomalous vessel with the inter-
arterial course (between aorta and pulmonary arteries) is
considered malignant or serious and the prognosis is bet-
ter for a vessel with an anterior course .If the course of
RCA is not between the aorta and pulmonary artery, this
anomaly has a better prognosis (2). Benign anomalous ad-
dresses an anomalous in which the LCX originates from
the right circulation (26, 27) and we will not discuss this
anomaly in this article.

If ARCA is compressed between the pulmonary artery
and aorta, myocardial ischemia and sudden death may oc-
cur (3, 28). Some studies suggest that ARCA is prone to
atherosclerosis (22) but in 15% of patients with ARCA, my-
ocardial ischemia can progress without atherosclerosis (3).

Some hypotheses explain myocardial ischemia and
sudden death due to coronary vasospasm, acute angle take
off, slit like orifice, intramural course, and compression
by the great vessels (3). Some studies based on autopsy
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Figure 5. The course of the right coronary artery. A, Intraoperative photo; B, After coronary artery bypass graft (CABG). LAD, left anterior descending; RCA, right coronary
artery; AO, aorta; PA, pulmonary artery; LIMA to LAD, anastomosis of left internal mammary artery to left anterior descending artery; SVG to AO, anastomosis of saphenous
vein grafts to aorta; SVG to RCA, anastomosis of saphenous vein grafts to right coronary artery.

cases have shown that slit-like orifice structure and acute
angle take off are more common in sudden cardiac death
patients (2, 25, 29).

Patients with ARCA may be asymptomatic and 25% of
them die suddenly (29). Patients with coronary anomaly
may present with chest pain, dyspnea, palpitation, syn-
cope, sudden death, ventricular fibrillation or myocardial
infarction (3). Our patient presented with myocardial in-
farction.

A diagnostic tool for ARCA is coronary angiography
and they are usually an incidental finding. If RCA is not
seen during classic angiography, the physician should
keep in mind that RCA can originate from LAD. Coro-
nary CTA is a very useful diagnostic tool to determine the
anatomy of the coronary arteries, the possible anomalies,
and their relationship with great vessels (30). CT angiog-
raphy is the gold standard investigation tool in evaluating
coronary anomalies and their anatomic relationship to ad-
jacent structures (3, 30). Recent guidelines and appropri-
ateness criteria favor the use of coronary CTA for the evalu-
ation of coronary anomalies (31).

Treatments for coronary anomaly include medical
therapy, percutaneous coronary intervention (PCI), and
surgery. Medical treatment is useful when the patient
is asymptomatic and ARCA is not malignant or in other
words is not compressed between the aorta and pul-
monary artery (3). Although some studies reported PCI for
anomalous RCA arising from LAD, but PCI is not wildly used
because of single coronary orifice and different anatomi-
cal structures in these patients (3). Cardiac surgery is very

important in these patients. Recommended surgical thera-
pies in this anomaly include ostioplasty, bypass graft of the
RCA, reimplantation of RCA to the aorta, and pulmonary
artery translocation (2, 3). However, the long-term out-
come of such therapies is not confirmed.

In conclusion, when RCA is not seen during classic an-
giography, the physician should keep in mind that RCA can
originate from LAD. Anomalous RCA usually stems from
proximal or mid-portion of LAD. Current classification can-
not exactly determine this anomaly and it needs to be
revised. When there is suspicion for coronary anomaly,
then performing coronary CTA for better management and
planning of therapy can be helpful.
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Table 1. Overview of Published Reports Regarding Patients with Anomalous Origin of the Right Coronary Artery from the Mid-Portion of the Left Anterior Descending Artery

Author/Referrence Publish Year Age Sex Symptom ECG Course of RCA CAD Treatment

Nath et al. (11) 1987 65 M Exertional angina Normal Anterior to PA No Unknown

Nath et al. (11) 1987 54 M Exertional angina Precordial ST
depression

Anterior to PA Proximal LAD 75%,
RCA 80%

Unknown

Biffani et al. (12) 1991 54 F Angina at rest Precordial ST
depression

Anterior to PA No Unknown

Rath and Battler
(13)

1998 77 M Exertional fatigue Normal Anterior to PA Non-critical
stenosis

Medical

Iyisoy et al. (14) 2002 53 M Angina at rest Normal Posterior to PA No Unknown

Takano et al. (15) 2003 35 M Angina ST-T wave changes Anterior to PA Severe LAD stenosis PCI

Jammula et al.
(16)

2005 45 F Exertional angina Normal Not available Non-critical
stenosis

Medical

Saravanan et al.
(17)

2006 59 F Atypical angina Normal Anterior to PA No Medical

Kamran and
Bogal (18)

2006 39 M Endocarditis Normal Anterior to PA No Medical

Erdogan et al. (19) 2008 44 F Angina Normal Anterior to PA Stenosis in
circumflex artery

Medical

Bayram et al. (20) 2008 51 M Angina Normal Anterior to PA Normal Medical

Hsueh et al. (21) 2009 72 F Angina ST-T wave change Not available 95% LAD stenosis PCI

Calabro et al. (22) 2009 53 F Angina Normal Not available LAD stenosis PCI

Tokmakoglu et al.
(2)

2010 66 M Exertional chest
pain

Normal Anterior to PA Severe stenosis on
ostium of

anomalous RCA,
mid portion of LAD

and circumflex

CABG for three
vessel disease

Yurtdas and
Gulen (3)

2012 65 M Chest pain Normal Anterior to PA Non-critical
stenosis

Medical

Beheshti
Monfared et al.
(Present case)

2014 73 M Chest pain ST-T elevation Anterior to PA Significant lesion
in proximal part of

LAD, significant
long lesion in

Diagonal artery
and several

stenosis in OM

CABG for three
vessel disease

Abbreviations: CABG, coronary artery bypass graft; CAD, coronary artery disease; ECG, electrocardiogram; F, female; M, Male; LAD, left anterior descending artery; OM,
obtuse marginal; PA, pulmonary artery; RCA, right coronary artery; PCI, percutaneous coronary intervention.
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