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IMAGES IN NUCLEAR CARDIOLOGY

Cardiac Sarcoidosis Mimicking Anterior Myocardial Infarction
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A 58-year-old asymptomatic man with electrocardiogram (ECG) abnormality was referred to our institution for

cardiac exams. His ECG showed a bifascicular block, and the echocardiography demonstrated a wall motion
abnormality in apex. Stress-rest myocardial perfusion imaging (MPI) showed a significant defect in anterior wall
with partial redistribution at rest. He was suspected of having an anterior myocardial infarction (MI) and
underwent cardiac catheterization. However, coronary angiography (CAG) revealed no significant coronary
atherosclerosis. Cardiovascular magnetic resonance imaging (CMR) was performed to evaluate the extent of
myocardial infarction. Late gadolinium enhancement (LGE) demonstrated a significant epicardial and mid-
myocardial LGE in the multiple site including anterior, anteroseptal, lateral, inferior wall, and basal right
ventricle junction, which strongly indicated that the fibrosis was due to cardiac sarcoidosis (CS). A myocardial
perfusion defect in anterior wall shown in the MPI revealed the fibrosis as an atypical finding mimicking anterior
MI.
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ardiac sarcoidosis (CS) is cardiac manifestation of a
C multisystem granulomatous inflammatory disease of
unknown etiology, and causes lethal arrhythmias, heart failure,
and sudden death. However, the diagnosis of CS is still
challenging due to the low sensitivity of endomyocardial
biopsy (EMB) (1). Therefore, clinical diagnosis using cardiac
magnetic resonance imaging (CMR), positron emission
tomography (PET), and myocardial perfusion imaging (MPI)
are known to be useful strategies. These imaging modalities
are included in criterions for clinical diagnosis of CS. CS is
known to show focal fibrosis predominantly in the basal
anteroseptal wall. In the present case, we experienced the
patient who was clinically diagnosed of CS by CMR, despite
of showing significant anterior defect in MPI and normal
coronary artery. This patient showed an anterior defect in the
MPI, which was suggestive of infarction, while coronary
angiography (CAG) revealed a normal coronary. However, the

CMR showed a typical late gadolinium enhancement (LGE)

pattern compatible with CS, and the MPI findings were

indistinguishable from anterior myocardial infarction (MI).

A-58-year-old man with history of hyperuricemia and
alcohol-related liver dysfunction was referred to our institu-
tion. A screening electrocardiogram (ECG) showed bifascicu-
lar block. He underwent further cardiac tests, and an
echocardiography demonstrated a slight wall thickening in left
ventricular septum without wall motion abnormality. We
followed up on the patient’s progress for a year, and a follow
up echocardiography detected an anterior wall motion
abnormality. He underwent a stress-rest *'TL MPI study, and
the MPI showed a significant anterior defect and partial tracer
redistribution at rest which strongly suggested myocardial
infarction with obstructive diagonal branch of the left anterior

descending artery. The ECG gated MPI showed a significant
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Figure 1 ECG gated *'TL stress-rest MPI were shown. The MPI showed significant anterior defect and partial
redistribution which strongly indicated myocardial infarction in the territory of diagonal branch or distal site of left anterior
descending artery. A polar map output is shown in A, and short and transvers axis views are shown in B (upper and lower for
stress and rest; defect was pointed by red arrows). ECG gated SPECT images which demonstrated significant dyskinesis in

anterior wall (C, red arrows).

wall motion abnormality in the anterior wall which was
consistent with anterior infarction (Figure 1). He underwent a
CAG following positive MPI. However, CAG showed no
obstructive coronary artery, and left ventriculography (LVG)
showed significantly reduced systolic function with an
aneurysm in the basal anterior wall (LVEF 35%) (Figure 2
upper). He underwent CMR to evaluate the aneurysm and the
extent of the anterior infarction. Cine-CMR demonstrated
significantly regional myocardial thinning in the basal anterior
wall. However, LGE showed a significant epicardial to
transmural pattern in multiple sites such as anteroseptal to
lateral, and inferior wall which strongly indicated CS. A
sagittal two chamber view of LGE image showed that the
fibrosis expanded to the apical wall which corresponded to
perfusion defect in the MPI (Figure 2 lower). The patient was
clinically diagnosed with CS because he met the diagnostic
criteria (LGE in CMR, regional wall thinning in the basal area,
and the anterior wall aneurysm as major criteria; an abnormal
ECG finding, and the perfusion defect in the MPI as minor

criteria).

In this case report, we encountered the case with significant
anterior perfusion defect despite normal coronary, and CMR
revealed epicardial LGE which was strongly suspect of CS.
The diagnosis of CS is still challenging despite of advances in

imaging techniques and serum biomarkers (2). A definite
diagnosis should be based on histological examination by
EMB. However, EMB has limited sensitivity, and the clinical
diagnosis based on the guidelines is widely performed (3).
Recent technical advances in noninvasive imaging has
thoroughly explained the low sensitivity of EMB due to the
focal nature of the disease in the myocardium. Clinical
manifestations of CS, such as conduction abnormalities, fatal
arrhythmias, and heart failure, are relatively non-specific
findings. Thus, clinical diagnosis using non-invasive imaging
based on the guidelines were frequently performed in clinical
practice (3). The accumulated evidence showed the distinctive
LGE pattern of CS is from the epicardial to the intramural
layers with focal or diffuse-patchy distribution. Additionally,
LGE most commonly appears in the basal area of the anterior
and anteroseptal wall (4). In the early studies of CS,
Yamagishi et al. reported that the myocardial perfusion defect
is predominantly located in basal site of anterior and
anteroseptal wall (5). In this case, the perfusion defect for the
MPI was observed in the mid-anterior wall to apex which
seemed to be quite an atypical finding mimicking anterior
myocardial infarction. LVG showed significant left ventricular
regional aneurysm, while no obstructive coronary stenosis was
observed. CMR revealed typical LGE distribution indicating
CS. In cine-CMR, anterobasal thinning which can be
physiological wall thinning, but LGE was expand to
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Figure 2 Coronary angiography showed no evidence of coronary artery stenosis (A: showed left coronary artery, and B
showed right coronary artery). Left ventriculography showed reduced global systolic function (LVEF 35%), and significant
regional aneurysm in mid anterior wall was observed (C, red arrow). The lower displayed cardiac magnetic resonance (CMR)
images. Cine-CMR showed significant regional wall thinning in anteroseptal wall (D). Late enhancement study demonstrated
significant subepicardial to transmural distribution of late gadolinium enhancement (LGE) in anteroseptal to lateral, and
inferior wall (E, red arrows). Longitudinal two-chamber views showed the LGE has expanded to mid-anterior to apical wall
(F, red arrows).

anterobasal area. The insignificant perfusion defect in basal
site might be due to non-transmural magnitude of fibrosis and
low spatial resolution TL images. Cine-CMR showed anterior
aneurysm and relatively thickened septal wall which is
frequently observed as typical CS (3). In this case, the partial
redistribution in anterior wall was observed. It is speculated
that there might be microvascular complications due to the
transition from the active inflammation to the irreversible scar.
The expanding fibrosis can injure microvascular network, and
lead the transient myocardial perfusion defect. MPI is usually
employed to detect myocardial ischemia due to obstructive
coronary artery disease, while CMR mostly plays main role to
explore the etiology of reduced cardiac function or regional
wall motion. In this case, the need for differential diagnosis for
unexplained anterior defect with normal coronary drove the

patient to CMR study. Consideration for other diagnostic
modalities is crucial to elucidate the discrepancy of the MPI
and CAG in the assessment of coronary artery disease.
These are several limitations of this report that should be
noticed. Clinical ~diagnosis was done without 'F-
fluorodeoxyglucose positron emission tomography. EMB was
not performed due to the routine clinical course of assessing
coronary artery disease. The discrepancy was observed
between ECG gated MPI and LVG due to the insufficient
spatial resolution. However, LGE pattern and reginal
aneurysm were consistent of CS rather than other non-
ischemic cardiomyopathy such as hypertrophic car-
diomyopathy, amyloidosis, post myocarditis. Nevertheless, in
the diagnostic process of coronary artery disease, the need for

the evaluation by the multimodality imaging technique is
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recommended when the patient shows discrepancies in the
findings between MPI and CAG.
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