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Acute Coronary Syndrome in a Patient with a Single Coronary Artery
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Abstract

Coronary anomalies are rare congenital abnormalities and are often associated with complex congenital heart
diseases and manifest in infancy or childhood. Single coronary artery arising from the sinus of Valsalva supplying the
entire heart is one of these congenital anomalies. The prevalence is reported to be approximately 0.3 to 2.0% of the
general population, mostly clinically asymptomatic and with good prognosis. However, in some cases this anomaly
can present as acute coronary syndrome in adults. Literature reports of patients with both a single coronary artery
and an acute coronary syndrome are sparse, and percutaneous coronary interventions in such cases are technically
challenging. We report a case of a patient with a single coronary artery suffering from an acute coronary syndrom
who underwent complex bifurcational percutaneous intervention and provide a review of the literature.
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Case Report

We present a 70 years old male patient with an acute coronary
syndrom transferred to our institution for angiography. The patient’s
cardiac history was uneventful until the date of admission in the
referring hospital. The troponin I level was elevated (troponin I 0.141
ng/ml- upper limit of normal 0.05 ng/ml), CK and CK-MB were within
normal ranges as were the other lab parameters. The ECG at admission
showed only discrete unspecific changes of the repolarisation.

Coronary angiography revealed a single coronary artery (SCA)
originating from the left coronary sinus with

significant stenoses of the circumflex artery as well as the right
coronary artery (Figure la and 1b).

The coronary anomaly was assumed to be a benign type of SCA
because no evidence of proximal right coronary artery compression
driven by an interarterial course between the pulmonary artery and
the aorta was found. Therefore, an ad hoc percutaneous coronary
intervention (PCI) was performed.

Both stenoses were treated with zotarolimus eluting stents
(Resolute Integrity’, Medtronic, MA, USA) via a 7 french 3.5 Launcher
EBU’ catheter (Medtronic, MA, USA) (Figure 1c and 1d).

The circumflex artery was revacularized applying a two stent
strategy (mini-crush technique). After predilatation and stenting of the
distal circumflex artery (3.0 x 22 mm), a mini-crush was performed
between the obtuse marginal branch and the distal circumflex artery
(3.0 x 22 mm and 2.25 x 22 mm). The final step of the procedure
comprised a kissing balloon maneuver. The right coronary artery was
revascularized after predilatation using a 2.25 x 26 mm drug eluting
stent. The post-interventional course was uneventful.

After this a computed tomography of the heart confirmed that the
right coronary artery indeed originated from the left main coronary
artery following a retro-aortic course (Figure le and 1f).

Discussion

Coronary anomalies are uncommon angiographic findings. The
etiology is uncertain. Among these anomalies, isolated SCAs are one of
the rarest congenital anomalies (0.02-0.07% of all patients undergoing
coronary angiography), especially if originating from the left coronary
sinus [1-4]. In these patients, the single coronary artery arises from

the aortic trunk through a single ostium and supplies the entire heart.
Yamanaka and Hobbs modified the previous model of Lipton et al.
[5] and thereby created the current classification [6]: There are four

Figure 1: (a) Coronary angiogram in RAO projection showing significant
stenoses of the circumflex artery (distal circumflex and obtuse marginal
branch, white arrows). (b) Coronary angiogram in LAO projection showing a
significant stenosis of the right coronary artery (white arrow). (c) Circumflex
artery after coronary intervention (RAO projection). (d) Right coronary
artery after coronary intervention (LAO projection). (e and f) Computed
tomography showing the single coronary artery after coronary intervention.
The right coronary artery originates from the left main stem and travels to
the right side on a retro-aortic course.
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different ways the right coronary artery can use to travel from the
right to left side: Firstly an anterior course anterior to the pulmonary
trunk, secondly an inter-arterial course between pulmonary artery
and aorta, thirdly a septal course through the interventricular
septum and finally a retro-aortic course between the aortic root and
the left atrium [7,8]. As mentioned above, the inter-arterial course
is the most malignant that is strongly associated with sudden death,
myocardial ischemia or congestive heart failure being caused by a
compression of the origin of the right coronary artery between the
pulmonary trunk and the aorta.

Besides coronary angiography, multi-slice detector computed
tomography improved visualization of coronary anomalies [9].
This technique helps to determine the course the vessels take, which
is important for prognosis and revascularization procedures as
mentioned above. Literature reports of patients with both a single
coronary artery and an acute coronary syndrome are sparse, and
percutaneous coronary interventions in such cases are technically
challenging [10-13]. Importantly, you have to keep in mind that the
risks associated with a percutaneous intervention of a SCA is similar to
that of an unprotected left main stem because dissection of the ostium
by the guiding catheter in a patient with SCA can be life threatening or
lethal. In these cases it is very important that the guiding catheter is well
chosen and that the guide corresponds to the sinus of origin rather than
the artery to be treated. In our case the peri-interventional course was
uneventful and the patient left hospital two days after the procedure on
dual antiplatelet therapy.

Conclusion

We report a successful complex coronary intervention performed
simultaneously in two vessels via one guiding catheter in a patient
with a single coronary artery. There are several points that have to be
taken into account when treating patients with this kind of coronary
anomaly. An interventional cardiologist has to be familiar with the
different anatomical types of this congenital anomaly and to be aware
of the increased peri-procedural complication risk.
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