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Introduction

Ventricular arrhythmia (VA) is most commonly caused by
ischemic heart disease. However, alternative etiologies of
VA, including channelopathies, congenital heart disease,
other cardiomyopathies such as hypertrophic cardiomyopa-
thy, drugs, electrolyte imbalances, and infiltrative diseases
must always be considered on the differential." Arrhythmo-
genic right ventricular dysplasia (ARVD) and cardiac
sarcoidosis (CS) are uncommon causes of VA and increase
the risk for sudden cardiac death.”” Both diagnoses are far
distinct from each other, but they can be confused if a
diagnosis is made and alternative diagnoses are not
thoroughly considered. We present the case of a 66-year-
old man who presented to our hospital in monomorphic ven-
tricular tachycardia (VT) owing to CS mistaken as ARVD.

Case report

A 66-year-old white man presented to our Emergency Depart-
ment with abrupt onset of dyspnea, palpitations, and light-
headedness. Prior to his presentation, the patient was in his
normal, active state of health. In the Emergency Department,
he was found to be in monomorphic VT (initial tracing un-
available); he had electric cardioversion, which resulted in
normal sinus rhythm. His significant medical history included
a cerebrovascular accident, Factor V Leiden and prothrombin
gene mutations, hypertension, pulmonary nodules, and
chronic kidney disease. Notably, he had no family history
of sudden cardiac death and his medications included losartan
and warfarin. Initial laboratory evaluation came back normal
and cardiac catheterization ruled out ischemia. His electrocar-
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diogram showed normal sinus rhythm without any evidence
of ischemia. However, he was noted to have an epsilon
wave in V1, a QRS of 140 ms, and T-wave inversions in
V1-V5 (Figure 1). Subsequently, an echocardiogram showed
preserved left ventricular function and no valvular heart dis-
ease but a markedly dilated and severely reduced right
ventricle (RV) systolic function (Figure 2 and Supplemental
Figure 1).

Based on these findings, ARVD was highly suspected. In
fact, the patient met several major criteria for ARVD,
including severe RV dilation/hypokinesia, RV outflow
dimension greater than 32 mm, epsilon wave in VI-V3,
and T-wave inversions in V1-V3 with a QRS > 110 ms.”
Cardiac magnetic resonance imaging (MRI) was indicated
to further investigate these abnormalities but was not
performed owing to the patient’s chronic kidney disease
(baseline glomerular filtration rate 40-45 mL/min/ 1.73m2)
and patient preference. Septal endomyocardial biopsy was
considered, but owing to its classically poor yield (<25%)
without image guidance or electroanatomic mapping, it was
deferred.” The patient was treated with intravenous/oral
amiodarone and an implantable cardioverter-defibrillator
(ICD) for secondary prevention of VAs. Because the patient
had known pulmonary nodules, CS was still in our differen-
tial diagnosis. Therefore, after discharge, we obtained a fluo-
rodeoxyglucose (FDG)-positron emission tomography (PET)
computed tomography (CT), which noted uptake within mul-
tiple, patchy parenchymal pulmonary nodules with concur-
rent, nearly diffuse left ventricular and patchy right
ventricular myocardial uptake (Figure 3A and
Supplemental Figure 2A). These are sensitive and specific
findings for CS,° and the patient was started on oral predni-
sone (40 mg once a day). Despite steroid therapy and
improvement of symptomatic dyspnea, the patient received
an ICD shock 3 months after initiation of steroids. To monitor
response on steroids, a repeat FDG-PET CT was performed
after the firing of his ICD. It was notable for persistent cardiac
uptake with improving pulmonary uptake. Given his
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KEY TEACHING POINTS

e After coronary ischemia is ruled out, in the setting
of new-onset ventricular arrhythmias, it is essential
to consider all etiologies of ventricular arrhythmias.

o Cardiac fluorodeoxyglucose-positron emission
tomography computed tomography can be utilized
to assist in diagnosis and monitor disease activity
in cardiac sarcoidosis when magnetic resonance
imaging cannot be performed.

e Cardiac sarcoidosis can be an elusive diagnosis and
can masquerade as arrhythmogenic right
ventricular dysplasia when right ventricular
involvement predominates.

refractory disease and ICD shock, 500 mg twice daily of my-
cophenolate was added to his 40 mg of prednisone daily.
On follow-up FDG-PET CT imaging 5 months later,
the patient demonstrated drastic improvement in FDG uptake
within the pulmonary parenchyma, as well as in the left and
right ventricular myocardium (Figure 3B and Supplemental
Figure 2B). Unfortunately, despite the improvement in active
inflammation within the myocardium, the patient had recur-
rence of his VA requiring multiple shocks within 2 weeks
of the scan, necessitating hospitalization. These events
were investigated further with electroanatomic mapping
with plans for VT ablation, which demonstrated a severely
dilated RV with grossly abnormal voltages and diffuse late
potentials throughout the RV consistent with scar. The pa-
tient underwent successful VT radiofrequency ablation via
substrate modification of the RV outflow tract and lateral
RV around the tricuspid annulus. The patient was continued

Figure 2 4 chamber view echocardiogram with color doppler demon-
strating marked right atrial and ventricular enlargement. Tricuspid annular
dilatation with secondary, moderate tricuspid regurgitation is also noted.

on metoprolol tartrate, amiodarone, 2 g of mycophenolate,
and prednisone. With 3 months of follow-up there has been
no VA recurrence.

Discussion

Although rare, CS presenting as ARVD has been re-
ported.” ' Similar to our case, a common theme among
these cases is abnormal findings on initial imaging studies
leading to ARVD as the diagnosis. However, indirect clues
such as pulmonary nodules and lymphadenopathy on
radiographic images should lead to the consideration of CS
as an alternative diagnosis. Thus, it is important to keep a
broad differential, and alternative diagnoses should be ruled
out with confirmatory testing before committing to a rare
final diagnosis. Despite similar initial treatments for
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Figure 1
nosis of arrhythmogenic right ventricular dysplasia.

Initial electrocardiogram tracing notable for an epsilon wave in V1, a QRS of 140 ms, and T-wave inversions in V1-V5, all consistent with the diag-
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Figure 3

A: Transverse fluorodeoxyglucose positron emission tomography computed tomography (FDG-PET CT) demonstrating diffuse uptake within the left

ventricular myocardium and patchy uptake within the right ventricular myocardium. B: Repeat transverse FDG-PET CT imaging demonstrating nearly complete
resolution of FDG uptake within the right and left ventricular myocardium after the addition of mycophenolate mofetil therapy.

secondary prevention of VAs with antiarrhythmic drug
therapy (in this case, amiodarone) and ICD placement, the
long-term treatment plans for CS and ARVD differ greatly,
so appropriate diagnosis is critical.

According to the revised task force criteria for ARVD by
Marcus and colleagues,’' multiple major and minor criteria
may be used to diagnose ARVD, including imaging demon-
strating right ventricular alterations, tissue diagnosis, repolariza-
tion abnormalities, depolarization/conduction abnormalities,
documented VAs, and family history. To date, there is no spe-
cific ARVD targeting treatment other than antiarrhythmic
agents and ICD. Once ARVD is diagnosed, screening of family
members should be offered for early detection of the disease.’

On the other hand, CS is classically a pathologic diagnosis,
but in clinical practice endomyocardial biopsies can be unreli-
able owing to its patchy involvement.™'” Retrospective studies
demonstrate a 20%-50% rate of pathologic diagnosis with
premortem endomyocardial biopsies.”'” The major diagnostic
criteria for CS include advanced atrioventricular block, basal
thinning of the ventricular septum, positive cardiac gallium
uptake, and LV ejection fraction < 50%. However, in a meta-
analysis by Youssef and colleagues,” FDG-PET CT has been
shown to have pooled sensitivity and specificity of 89% and
78%, respectively. FDG-PET CT is an imaging alternative in
diagnosis when cardiac MRI is unable to be obtained. CS pa-
tients can be treated initially with prednisone and other
steroid-sparing agents may be added, such as methotrexate,
azathioprine, or mycophenolate.'”'” In refractory cases,
anti—tumor necrosis factor therapies, specifically infliximab,
have been successful in achieving remission."*

Conclusion

Initial treatment is similar for all causes of VAs, but long-
term management of the underlying cause is crucial. First,
ischemia should be evaluated; but then other etiologies of

VAs, including channelopathies, congenital heart disease,
cardiomyopathies (such as hypertrophic cardiomyopathy),
drugs, electrolyte imbalance, and infiltrative diseases should
be considered.! In this case, FDG-PET CT was used to
monitor therapy and assist in the diagnosis of CS.

CS is a rare but important cause of VA and should be
pursued when the etiology of a VA is unclear. As demon-
strated in this case and prior reports in the literature, treat-
able infiltrative disorders can mimic ARVD and should be
ruled out with further imaging with cardiac MRI or
FDG-PET CT.

Appendix

Supplementary Data

Supplementary data associated with this article can be found
in the online version at http://dx.doi.org/10.1016/j.hrcr.2017.
06.008.
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