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Congenital defects of the coronary arteries are noted in 0.2-1.4% of the general population. The first case of an anomalous origin of
right coronary artery from pulmonary artery (ARCAPA) was described by Brooks in 1885. ARCAPA has an overall incidence of
0.002% in the general population. Most of the cases are asymptomatic; however, it can lead to serious complications such as
heart failure, ischemia, and sudden death. A 57-year-old man presented to the cardiologist’s office with complaints of shortness
of breath and fatigue. The patient also had a previous history of coronary stents and heart failure. Initially, he was evaluated
with a stress test which was reported as abnormal. The patient then underwent an invasive coronary angiography that revealed
anomalous origin of the right coronary artery (RCA) and multivessel disease. Cardiothoracic surgery evaluated the patient and
coronary artery bypass graft was performed. During the surgery, the anomalous origin of RCA from the pulmonary artery was
identified and was successfully corrected by reimplanting the RCA into the ascending aorta. The anomalous origin of RCA is a
rare yet life-threatening condition. The RCA due to its location of origin from the pulmonary artery tends to be a low-pressure
vessel with a very thin and fragile wall. It also serves as a retrograde venous conduit from the left coronary circulation into the
pulmonary artery. This connection results in a left-to-right shunt that explains the increase in oxygen saturation in the
pulmonary artery and the high cardiac output which is normally seen in these cases. The clinical presentation can vary from
coronary ischemia to heart failure or sudden death. Therefore, surgical correction is recommended even in asymptomatic
patients. We present a case of an anomalous origin of RCA from the pulmonary artery which, unlike the origin of left coronary
from pulmonary artery, is very rare. Patients with this condition should have early correction even if they are asymptomatic in
order to prevent long-term complications.

1. Introduction

Anomalous origin of the right coronary artery from the
pulmonary artery (ARCAPA) is a rare congenital defect [1].
Brooks described the first case of ARCAPA in 1885 [2].
ARCAPA is potentially life threatening due to its consequen-
tial conditions such as coronary ischemia, heart failure, and
sudden cardiac death (in infancy/adolescence/adulthood
due to fatal arrhythmia) [3]. This defect is also known to pose
as a challenge during surgical procedures, usually because it
is incidentally diagnosed in the operation room [4]. Most

patients with ARCAPA are asymptomatic and sometimes
the anatomical defect may be subtle and thus difficult to
visualize. For these reasons, patients may not be diagnosed
until the disease is highly advanced, or oftentimes, it may
only be detected during a postmortem examination [5, 6].
Many different imaging modalities are available to diagnose
ARCAPA. These include echocardiography, magnetic reso-
nance angiogram (MRA), and multislice-gated coronary CT
angiogram, with the latter two being more reliable [3]. The
detection of ARCAPA is usually incidental while patient is
undergoing evaluation for other problems, for example, a
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FiGure 1: Echocardiogram showing moderate dilation of the left
ventricle and mildly reduced ejection fraction.

coronary angiography being done for chest pain [7]. Because
of its high-risk profile, surgical treatment of ARCAPA is
strongly recommended, even for asymptomatic patients [8].

2. Case Presentation

A 57-year-old man presented to the cardiologist’s office as a
part of the preoperative evaluation before undergoing an
ophthalmological surgery. He complained of shortness of
breath and fatigue. The patient had a prior history of coro-
nary stents and heart failure. Physical examination was unre-
markable. Echocardiogram reported moderate dilation of the
left ventricle and hypokinesis of the apical lateral wall and
apical septal wall. Ejection fraction was reported to be 35-
40% (Figure 1). The patient was evaluated by a nuclear stress
test which came out to be abnormal. The patient then under-
went an invasive coronary angiography that showed a 70%
eccentric obstruction of the proximal left anterior descending
(LAD) artery and a 70% obstruction of the left circumflex
artery as well with diffuse calcification. The right coronary
artery (RCA) was believed to be anomalous (Figures 2
and 3). Cardiothoracic surgery evaluated the patient and
coronary artery bypass graft was performed that identified
intraoperatively an anomalous origin of RCA from the pul-
monary artery which was then successfully reimplanted
into the ascending aorta.

3. Discussion

Congenital coronary artery anomalies are known to be
rare in the general population. The incidence of isolated
ARCAPA is only 0.3%-0.9%, with the rate being up to 36%
in patients with other associated congenital heart anomalies
[9]. The congenital coronary artery defects described in the
literature mostly include the left coronary artery originating
from the pulmonary artery. There are very few case reports
describing the ARCAPA [4]. ARCAPA represents 0.12% of
all coronary anomalies and its overall incidence is estimated
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F1GURE 2: Catheterization showing the posterior descending artery
and posterior left ventricular artery branches of the right coronary
artery from the pulmonary artery (arrow).

FiGure 3: Catheterization showing the posterior descending artery
and posterior left ventricular branches of the right coronary artery.

to be 0.002% in the general population [1]. Many cases are
asymptomatic and undiagnosed; hence, the true prevalence
of ARCAPA is likely underestimated [9].

The most common cardiac defects reported to be associ-
ated with ARCAPA were tetralogy of Fallot and aortopulmon-
ary window. Other relatively less common ones include
aortic stenosis, septal defects, and aortic coarctation [1].

ARCAPA is known to be associated with a risk of sudden
cardiac death. A great number of cases were diagnosed post-
mortem, including individuals from various age groups in
whom the pathomorphological features indicated cardiac
muscle necrosis [6, 8]. While most cases of ARCAPA, as pre-
viously mentioned, are asymptomatic, some patients may be
symptomatic with the common presenting signs/symptoms
being murmur, angina, dyspnea on exertion, and congestive
heart failure [10].

ARCAPA is generally a well-tolerated condition in the
neonatal period. The high pulmonary vascular resistance in
neonates allows forward perfusion of the anomalous RCA
from the pulmonary artery. Eventually, as the pulmonary
vascular resistance starts to fall, the well-oxygenated blood
coming into the anomalous coronary (through the collateral
vessels from the left coronary) is forwarded to the pulmonary
trunk. This results in a “steal phenomenon” causing chronic
myocardial ischemia and symptoms related to chronic left-
to-right shunt. This may also result in ventricular dilatation
and dysfunction with the severity depending on the shunt
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size, the number of collaterals, the territory at risk, and the
overall myocardial oxygen demands [11, 12].

ARCAPA patients may have a normal EKG or they may
have an EKG showing deep Q-waves in the inferior leads or
anomalies indicating left ventricular hypertrophy. The top
diagnostic modalities for ARCAPA include cardiac com-
puted tomography, coronary angiogram, and cardiovascular
magnetic resonance, all of which provide excellent visualiza-
tion of the coronary artery and the anomalies with detailed
information regarding the origin, anatomic relationship,
and course of the anomalous coronary artery [8].

Patients who are not surgically treated for this anomaly
have been seen to typically have a shorter lifespan which is
why immediate surgical treatment (as soon as the condition
is diagnosed) is strongly recommended [5]. Surgical correc-
tion of ARCAPA is associated with low postoperative mortal-
ity, ranging from 2% to 3% [9]. The aim of surgical correction
is (I) eliminate the left-to-right shunt and (II) to establish
dual coronary circulation. This prevents the potential risk
of myocardial ischemia resulting from coronary steal phe-
nomenon. The technique used for surgical repair is influ-
enced by the location of the ostium of the right coronary
artery in the pulmonary artery [9, 13].

There are various surgical techniques to treat ARCAPA,
the most common one being reimplanting the RCA into the
right aortic sinus. Other approaches include complete liga-
tion of RCA proximally with saphenous vein graft between
the aorta and distal RCA. Another technique is the Takeuchi
procedure which is mostly performed in children. It consists
of creating an aortopulmonary window and the flow between
the RCA ostium and the aorta is established using an intra-
pulmonary tunnel [8, 14, 15].

4. Conclusion

This case highlights a rare condition of the right coronary
artery originating anomalously from the pulmonary artery
that can lead to sudden cardiac death. Surgery to correct
the defect must be done even in asymptomatic patients to
prevent risk of sudden death and other complications arising
from ARCAPA.

Our patient did have a history of prior coronary stents
placed; however, the procedure was not done at our facility,
nor did the patient know of the abnormality; therefore, the
correction of ARCAPA was not pursued earlier.

Conflicts of Interest

Authors have no interests to disclose. The authors report no
financial relationships or conflicts of interest regarding the
content herein.

References

(1] I. A. Williams, W. M. Gersony, and W. E. Hellenbrand,
“Anomalous right coronary artery arising from the pulmonary
artery: a report of 7 cases and a review of the literature,” Amer-
ican Heart Journal, vol. 152, no. 5, pp. 1004.e9-1004.e17, 2006.

[2] H.S.]J. Brooks, “Two cases of an abnormal coronary artery of
the heart arising from the pulmonary artery: with some
remarks upon the effects of this anomaly in producing cirsoid
dilatation of the vessels,” Transactions of the Academy of Med-
icine in Ireland, vol. 3, p. 447, 1885.

A. Bajwa, B. Gupta, L. Ya’qoub, S. B. Laster, and R. Thompson,
“Thrombosis in the surgically corrected anomalous right coro-
nary artery after reimplantation in aorta,” Case Reports in Car-
diology, vol. 2017, Article ID 5832692, 4 pages, 2017.

[4] R. Jaworski, A. Kansy, and P. Laniewski-Wollk, “Anomalous
origin of circumflex coronary artery from right pulmonary
artery in a hypoplastic left heart syndrome child,” Polish Jour-
nal of Cardio-Thoracic Surgery, vol. 11, no. 2, pp. 210-212,
2014.

A. Dodge-Khatami, C. Mavroudis, and C. L. Backer, “Anoma-
lous origin of the left coronary artery from the pulmonary
artery: collective review of surgical therapy,” The Annals of
Thoracic Surgery, vol. 74, no. 3, pp. 946-955, 2002.

[6] J. Su, R. Krishnamurthy, T. Chung, G. Vick, and J. Kovalchin,
“Anomalous right coronary artery from the pulmonary
artery: noninvasive diagnosis and serial evaluation,” Journal
of Cardiovascular Magnetic Resonance, vol. 9, no. 1, pp. 57-
61, 2007.

[7] R.Gupta, A. Marwah, and S. Shrivastva, “Anomalous origin of
right coronary artery from pulmonary artery,” Annals of Pedi-
atric Cardiology, vol. 5, no. 1, pp. 95-96, 2012.

[8] P. W. Radke, B. J. Messmer, P. K. Haager, and H. G. Klues,
“Anomalous origin of the right coronary artery: preoperative
and postoperative hemodynamics,” The Annals of Thoracic
Surgery, vol. 66, no. 4, pp. 1444-1449, 1998.

K. Hakim, R. Boussaada, I. Hamdi, and F. Ouarda, “Anoma-
lous origin of the right coronary artery from the pulmonary
artery. Two case reports,” The Egyptian Heart Journal,
vol. 66, no. 3, pp. 283-286, 2014.

[10] S. Parasramka and A. Dufresne, “Anomalous origin of right
coronary artery from pulmonary artery presenting as chest
pain in a young man,” Journal of Cardiology Cases, vol. 5,
no. 1, pp. €20-e22, 2012.

[11] G.S. Mintz, A. S. Iskandrian, C. E. Bemis, E. D. Mundth, and
J. S. Owens, “Myocardial ischemia in anomalous origin of the
right coronary artery from the pulmonary trunk. Proof of a
coronary steal,” The American Journal of Cardiology, vol. 51,
no. 3, pp. 610-612, 1983.

[12] K. Nakabayashi, H. Okada, Y. Iwanami, R. Sugiura, and
T. Oka, “Anomalous origin of the right coronary artery from
the pulmonary artery diagnosed in an adult: a case report,”
Journal of Cardiology Cases, vol. 10, no. 3, pp. 111-e114, 2014.

[13] S. V. Luisi, M. H. Ashraf, G. Gula, R. Radley-Smith, and
M. Yacoub, “Anomalous origin of the right coronary artery
with aortopulmonary window: functional and surgical consid-
erations,” Thorax, vol. 35, no. 6, pp. 446-448, 1980.

[14] M. W. Winner, S. V. Raman, B. C. Sun, and J. A. Crestanello,
“Preoperative assessment of anomalous right coronary artery
arising from the main pulmonary artery,” Case Reports in
Medicine, vol. 2011, Article ID 642126, 4 pages, 2011.

[15] W. B. Taylor III, M. D. Lloyd, E. N. Mendeloft, W. P. Laird,
W. D. Dockery, and B. W. Carter, “Anomalous origin of the
right coronary artery from the pulmonary trunk demonstrated
by electrocardiographically gated computed tomography coro-
nary angiography,” Baylor University Medical Center Proceed-
ings, vol. 25, no. 3, pp- 289-290, 2012.

w
e

[5

—

[9

—



	Anomalous Origin of a Right Coronary Artery from Pulmonary Artery
	1. Introduction
	2. Case Presentation
	3. Discussion
	4. Conclusion
	Conflicts of Interest

