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CLINICAL VIGNETTE

Sarcoidosis Presenting as Syncope in a Middle-aged Man
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Clinical Presentation

A 41-year-old male with a cardiac history of 2:1 atrioventricular
block was referred for evaluation of near syncope. For six
months he felt fatigued and lightheaded with exercise. Physical
examination revealed blood pressure of 132/82 mmHg, heart
rate of 45 beats/minute, and oxygen saturation of 98% on room
air. Cardiovascular examination revealed normal heart sounds,
no murmurs, no jugular venous distension, and no edema. The
remaining of his physical examination was unremarkable.
There was no history of hypertension, hyperlipidemia or dia-
betes, coronary artery disease, connective tissue disorders, or
exposure to Lyme’s. He smoked during college and did not
drink alcohol. He was taking dextroamphetamine/amphetamine
for attention deficit hyperactivity disorder. Twelve lead EKG
revealed a sinus rhythm, 2:1 AV block, prolonged PR interval,
and non-specific ST-T changes. A stress treadmill, revealed
poor exercise tolerance, reaching 6 minutes on a Bruce proto-
col, and with a peak heart rate of 53 bpm (29% of maximum
predicted), an inappropriate chronotropic response to exercise.
He developed a complete heart block at peak exercise with AV
dissociation. Transthoracic echocardiogram showed a left
ventricular ejection fraction of 45-50%, severely enlarged right
ventricle with moderate systolic dysfunction (Figure 1).

The patient underwent cardiac magnetic resonance (CMR) to
evaluate for infiltrative disease. It revealed moderate to severely
enlarged right ventricle (RV) with global hypokinesis. Addi-
tionally, there was diffuse delayed enhancement of the RV wall
and patchy delayed enhancement of the left ventricular sub-
endocardium (Figure 2). These clinical and imaging findings
were consistent with an infiltrative cardiomyopathy. Positron
emission tomography (FDG PET) showed nodular on diffuse,
moderate to intense FDG update, consistent with cardiac
sarcoidosis (CS).

Discussion

Sarcoidosis is a rare systemic inflammatory disease of unknown
etiology. It is characterized by the presence of non-caseating
granulomas in multiple organ systems, including lungs, skin,
eyes, nervous system, and rarely the heart.! Untreated
sarcoidosis can lead to end-organ damage including pulmonary
and cardiac fibrosis.! In the United States, the highest
sarcoidosis incidence is between 20-49 years of age. The age-
adjusted annual incidence of sarcoidosis is about 35.5 per

100,000 in African Americans and 10.9 per 100,000 in
Caucasians.? Cardiac involvement in sarcoidosis occurs in 5-
10% of cases.! Although rare, it is the leading cause of death in
sarcoidosis with a mortality rate of 25%.3 Complete atrio-
ventricular block is the most common arrhythmia (30%),
followed by ventricular tachycardia (VT) and ventricular
fibrillation (23%), and sudden cardiac death (67 %).* CMR and
FDG PET are critical tools for non-invasive diagnosis of CS.
CMR showing late gadolinium enhancement (LGE) is con-
sidered the study of choice for diagnosing cardiac sarcoidosis.
Delayed enhancement is most commonly seen in the sub-
epicardium of the basal ventricular wall, the lateral wall, and
septum. However, sub-endocardial enhancement has been also
reported.5 While LGE signifies the presence of scar tissue,
CMR provides additional information about wall motion and
chamber size. In contrast to CMR, FDG PET can detect active
myocardial inflammation. But due to a 20% false-negative rate
with PET, and the high negative predictive value of CMR, it's
recommended to prioritize CMR first, then supplement and
assess the presence of inflammation with PET.® Due to the
patchy cardiac involvement of sarcoidosis, and granulomas
predominantly being located in the left ventricle and basal
ventricular septum than in the right ventricle EMB has been
shown to have a low diagnostic yield (less than 20%).”
Corticosteroids have been used for decades as the first-line
treatment of CS. Retrospective studies have demonstrated the
direct survival benefits of corticosteroids by the reversal of
atrioventricular block, and improvement in left ventricular
ejection fraction.®° Second line treatment for refractory cases
includes the use of immunomodulatory agents with metho-
trexate or azathioprine being the first choice.*®

Case Course

Given the symptomatic bradycardia, the patient was referred to
electrophysiology service, and a dual-chamber implantable
cardioverter-defibrillators (ICD) was recommended. The
patient was also referred for left heart catheterization and
coronary angiography for evaluation of coronary artery disease
(CAD) in the setting of heart block and mildly depressed
ejection fraction. Coronary angiography showed no obstructive
CAD. The patient had ICD implanted and was discharged on
prednisone to follow up with Cardiology. He continued to have
limited exercise capacity, and azathioprine was added to his



treatment regimen. Repeat PET scan showed no signs of active
inflammation. However, the patient developed multiple
episodes of VT that required ICD shock, despite antiarrhythmic
medical therapy. He underwent endo/epicardial right ventri-
cular ablation which led to the termination of his VT. Repeat
CMR 3 years later revealed Right ventricular enlargement with
reduced systolic function and diffuse subendocardial delayed
enhancement that increased compared to prior CMR. Despite
being on optimal medical therapy, the patient continues to
experience progressive fatigue and limitation in exercise
capacity

Learning Points

- Although rare, cardiac involvement can be the first
presentation in sarcoidosis.

-Early suspicion and diagnosis of cardiac sarcoidosis are
crucial for initiation of appropriate treatment as presentation
and symptoms can be vague.

- Evaluation with cardiac magnetic resonance is the gold
standard.

- Arrhythmia is the most feared complication of cardiac
sarcoidosis. Therefore, early rhythm evaluation and referral to
electrophysiology services are crucial in preventing cardiac
arrest.

- Despite early and optimal intervention, cardiac sarcoidosis is
a progressively debilitating disease. Patients continue to suffer
from a progressive decrease in functional capacity.

Figures
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Figure 1. Transthoracic echocardiogram image with 4-chamber
view showing the enlarged right ventricle.

Figure 2. Cardiac magnetic resonance showing the enlarged
right ventricle and diffuse delayed enhancement
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