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A 25-year-old female was referred to our clinic with
episodes of palpitations, chest pain and near-collapse.
These episodes began during pregnancy and continued
after delivery. An exercise ECG showed a nonsustained
ventricular tachycardia (VT) with right axis deviation and
right bundle branch block; similar VTs were inducible
during electrophysiological testing. Radiofrequency
ablation was not possible due to the nonsustained
character of the VTs. The right ventricle appeared normal
on contrast ventriculography and arrhythmogenic right
ventricular dysplasia was further excluded by 2D
echocardiography using intravenous contrast.
X-ray coronary angiography showed an anomalous
origin of the right coronary artery (RCA) from the left
aortic sinus with a separate ostium (Fig. 1). Atherosclerotic changes were not present. The coronary
angiogram was inconclusive about the exact course of
the RCA, therefore single breath-hold Multislice Spiral
Computed Tomography (MSCT) was performed (Fig. 2).
MSCT imaging was performed using a multislice CT
scanner (Aquilion, Toshiba Medical Company, Japan)

with a rotation time of 0.5 sec, 4 detector rows, resulting
in a slice thickness of 4 £ 2 mm and a reconstructed pitch
of 1 mm. An intravenous x-ray contrast agent, jobitridol
(Xenetixw, Guerbet, Aulnay Sous Bois, France), was
administered at 3.5– 4 ml/sec to a total of 160 ml. The
total radiation exposure was estimated to be 10 –13 mSv.
The MSCT data were processed on a Vitrea workstation
(Vital Images, Plymouth, MN). The MSCT scan
confirmed the anomalous origin of the RCA from the
left coronary cusp and revealed an interarterial course
between the aorta and pulmonary trunk. This malignant
course is associated with an increased risk of myocardial
infarction and sudden death.
In order to compare MSCT with an established
noninvasive imaging technique for coronary anomalies,
with the patient’s informed consent, coronary Magnetic
Resonance Angiography (MRA) was planned (McConnell et al., 1995; Post et al., 1995; Vliegen et al., 1997).
According to the protocol described by Stuber et al.
(1999), free breathing, navigator-gated 3D coronary
MRA was executed, using a 1.5 T MR scanner
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Figure 1. X-ray coronary angiography. (A) Right anterior
oblique view of the right coronary artery (RCA). (B) Left
anterior oblique view of the RCA, showing its anomalous origin
from the left aortic sinus.

(Gyroscan ACS-NT15 with R8.1.3; Philips Medical
Systems, Best, the Netherlands), equipped with Powertrak 6000 gradient system and 5-element cardiac synergy
coil (Fig. 3). The MR data were reconstructed on an Easy

Figure 2. Multislice spiral computed tomography of the
coronary arteries. The right coronary artery originates from
the left aortic sinus and courses between the aortic root and the
pulmonary trunk (see arrow). (A) Original stack image, caudal
view. (B) 3D reconstruction with volume rendering, craniolateral view. PT ¼ pulmonary trunk, Ao ¼ aortic root, RA ¼
right atrium, scv ¼ superior caval vein, LA ¼ left atrium,
Sp ¼ spine.
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Figure 3. Coronary magnetic resonance angiography. The
RCA originates from the left aortic sinus and courses
between the aortic root and the pulmonary trunk (see arrow).
(A) Original stack image, caudal view. (B) Curvilinear
multiplanar reconstruction, representing the anomalous RCA
and the left main coronary artery.PT ¼ pulmonary trunk,
Ao ¼ aortic root.

Vision workstation (Philips Medical Systems). On the
coronary MRA scan the origin and course of the RCA as
seen on MSCT were confirmed. The patient underwent
successful surgical reimplantation of the RCA above the
right coronary cusp.
In this case both MSCT and coronary MRA
provided a clear view on the origin and proximal course
of the anomalous right coronary artery and its
surrounding structures. Coronary MRA has an advantage over MSCT in that a patient is not exposed to
ionizing radiation and contrast agents are not necessary.
The total procedure duration of a MSCT scan is shorter
(approximately 20 min) than that of a coronary MRA
scan (approximately 60 min). In contrast, the time
necessary to obtain 3D volume reconstruction images
from the MSCT data (approximately 30 min) is
comparable with the multiplanar reconstruction time
necessary for the coronary MRA (approximately 25 min
depending on the investigator’s experience). For MSCT
and coronary MRA different contraindications apply.
Renal failure and allergy to x-ray contrast agents are
contraindications for MSCT. For coronary MRA
contraindications are implanted electronic devices
(pacemakers, internal defibrillators, etc.), free metallic
objects, and claustrophobia.
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In this case navigator-gated, free-breathing 3D
coronary MRA was used. In former studies 2D breathhold coronary MRA sequences were employed to
visualize coronary artery anomalies with high accuracy
(McConnell et al., 1995; Post et al., 1995; Vliegen et al.,
1997). Navigator-gated, free-breathing 3D coronary
MRA, in contrast with the breath-hold technique,
requires only limited patient cooperation and the
contrast-to-noise ratio and spatial resolution are
improved (Botnar et al., 1999; McConnell et al., 2000).
Therefore, navigator-gated, free-breathing 3D coronary
MRA is especially useful to evaluate the origin and
course of coronary artery anomalies.
In conclusion, when choosing a noninvasive
evaluation for a suspected coronary anomaly either
MSCT or coronary MRA will clearly display the origin
and course of the coronary artery. Different aspects of
both techniques will then further refine the decision.
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