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Abstract
Right ventricular outflow tract (RVOT) aneurysm is a rare cause of RVOT ventricular tachycardia
(RVOT-VT). We present a very unusual case of RVOT-VT due to an RVOT aneurysm diagnosed by
cardiovascular magnetic resonance imaging.
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Introduction
Right ventricular outflow tract ventricular tachycardia (RVOT-VT) is a type of monomorphic
ventricular tachycardia originating from RVOT or usually from tricuspid annulus. The characteristic
morphology of RVOT-VT is a wide QRS complex tachycardia with the left bundle branch block (LBBB)
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pattern and an inferior axis approximately +90 degrees. The RVOT-VT occasionally occurs in patients
without an underlying structural heart disease, although it may also be related to focal anatomical
and wall motion abnormalities. These abnormalities of the RVOT include wall thinning, presence of
the fatty fibrous tissue (context of arrhythmogenic right ventricular dysplasia), and aneurysms [1-5].
The RVOT aneurysms usually occur after a surgical intervention such as the repair of the
tetralogy of Fallot [6-8]. Synder et al. analyzed 53 patients with a following tetralogy of Fallot repair.
They found the RVOT aneurysm in 49 out of 53 patients [8]. Occasionally, the RVOT aneurysms may
rarely occur as an unusual reason of the RVOT tachycardia in adult patients [9-11]. These aneurysms
are best seen on the cardiovascular magnetic resonance imaging (CMRI) and frequently missed by
other imaging modalities such as echocardiography or electrophysiological study. Thus, cine CMRI is
a reliable and noninvasive technique in the diagnosis of RVOT aneurysms as a cause of the RVOT-VT.
The CMRI is very useful to describe the characteristics of the right ventricle myostructure and
functional changes in patients with RVOT-VT [3, 10].
Herein, we report an adult case of the RVOT aneurysm as an unusual cause of RVOT-VT with
CMRI findings.
Case Presentation
A 61-year-old female without known coronary artery disease presented to hospital with
palpitations and severe chest pain. A surface electrocardiogram (ECG) demonstrated wide complex
tachycardia (220 beats/min) of LBBB morphology with an inferior axis, suggesting a RVOT origin. She
was cardio-verted at the emergency clinic. As part of the workup, a CMRI was obtained, including a
dedicated and comprehensive wall motion analysis delayed-enhancement imaging (DE) of the left
and right ventricles after 0.2 mmol/kg of the contrast agent management. Signed informed consent
was obtained.
Both the left and right ventricles were normal in size and function. However, in the RVOT, a focal
aneurysmal dilation with dyskinesia was present, measuring 3.7x3.5x3.4 cm, located immediately
below the pulmonic valve (Figure 1). The cine CMRI studies identified the aneurysm more
significantly (Video 1). In the DE sequence, no obvious hyperenhancement was identified, likely due
to the thinned wall and limited spatial resolution of the imaging sequence.
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The catheter coronary angiography was also performed to confirm the RVOT aneurysm (Video 2).
At the electrophysiological study, a VT of similar morphology was induced in the anterior septal site
of RVOT. It was successfully ablated using a 4 mm ablation (ThermoCool RMT) catheter.

Discussion
Of all outflow tract tachycardias, the RVOT-VT is the most common. It may result in recurrent
symptoms of palpitations and dizziness and, less commonly, a loss of consciousness. The RVOT-VT
are not considered life-threatening [12, 13].
The RVOT-VT are commonly triggered by sympathetic stimulation, such as anxiety and
excitement. In addition, stimulants such as caffeine seem to play a provocative role. In premenopausal women, hormonal influences may also seem to play a significant role. Fewer than 20%
of patients are asymptomatic, receiving an incidental diagnosis after undergoing ECG during a
routine physical examination [13, 14].
Echocardiography is the first step in some patients, including CMRI with delayed enhancement. It
is particularly important to exclude the mild forms of ARVD. The CMRI reveals mild structural
abnormalities of the right ventricle in patients with RVOT-VT, primarily involving wall thinning, fatty
infiltration, motion abnormalities, and aneurysms [1, 15, 16]. Kunze et al. determined RVOT
aneurysms by cine angiography in 4 of 11 patients with RVOT ventricular tachycardia [11]. In another
study, Globits et al. detected a focal aneurysm in 1 patient, including focal or general wall thinning in
9 patients with recurrent episodes of symptomatic RVOT tachycardia [9].
Anatomic knowledge of the RVOT can help one understand the etiology of symptomatic RVOT
tachycardia [14-16]. A study by Carlson et al. that included patients with RVOT showed the ability of
MRI to demonstrate subtle structural abnormalities of the right ventricle more often than other
imaging techniques, such as echocardiography and angiography [10]. CMRI is an excellent
noninvasive imaging modality for the right ventricle morphology, function analysis, and when serial
monitoring is necessary for a systemic right ventricle evaluation. It can also be repeated [16].
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Unfortunately, in presence of a cardiac pacemaker. In patients with a pacemaker, computed
tomography (CT) could be good choice for the evaluation of RVOT [17]. But the temporal resolution
of CT is not as fast as the resolution with CMRI. With dual-source scanners and new reconstruction
algorithms may be obtained. A comprehensive anatomical and functional evaluation of the right
ventricle may necessitate the CMRI quantitative values such as the stroke volume, ejection fraction,
or when sustaining the RVOT abnormality is suspected on cine images [15, 18]. In our case, we
detected the aneurysmal dilatation that was dyskinetic and had a thin wall at the level of the RVOT
below the pulmonary valve in various cine images, but we obtained normal quantitative values of the
right ventricle. Thus, we determined the site of the right ventricular tachycardia via CMRI
examinations.
For treatment of the RVOT aneurysms, a catheter ablation has a high acute success rate of up to
90%, but recurrences are common. Novel different catheter designs and ablation technologies aim to
improve the procedural outcome and increase the long-term success rate [19, 20]. By now, it has
usually been used in ablation of supraventricular tachycardia, mainly atrial fibrillation. But recently, it
has been used for RVOT tachycardia and ventricular premature beats [21]. Our patient also
underwent catheter ablation for the treatment of the RVOT aneurysm. The sinus rhythm occurred,
and there was no complications during the ablation procedure.

Conclusion
The RVOT aneurysm is one of the rare causes of the outflow tract tachycardia. The CMRI has
become the ideal method for an anatomic evaluation of the RVOT and for diagnosis of abnormalities
from this challenging field. The correct diagnosis of these aneurysms is required for a definitive
treatment planning.
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Figure Legends
Figure 1: Axial T2-weighted (SEEPI) image shows the RVOT aneurysm (arrows).
SEEPI: Spin-echo eco-planar imaging. RVOT: Right ventricle outflow tract.
Figure 2: Coronal T1-weighted contrast enhanced image shows the RVOT aneurysm (arrows). RVOT:
Right ventricle outflow tract.
Video 1: The RVOT (right ventricle outflow tract) aneurysm is seen in the cine T1-weighted coronal
contrast-enhanced image series.
Video 2: The RVOT (right ventricle outflow tract) aneurysm is determined by right ventricle
angiography image series.
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