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Myocardial perfusion image findings in apical
hypertrophic cardiomyopathy

Bill P. C. Hsieh, MD, and Mark I. Travin, MD

Case Presentations. Patient #1 A 48 year-
old female with hypertension and hypercholesterolemia,
but without previous cardiac history, was hospitalized
with 1 day of left sided chest pain radiating to the left
arm, accompanied by decreased exercise tolerance.
Physical examination was unremarkable, with normal
blood pressure and heart rate, and no cardiac murmurs
reported. Myocardial infarction was excluded by cardiac
biomarkers and the absence of ST-segment elevations on
the electrocardiogram (ECG). However, the ECG sho-
wed left ventricular hypertrophy (LVH) by voltage
criteria, with asymmetric T-wave inversions in the lat-
eral leads (Figure 1).

Given the ongoing chest pain and the concern for
ischemic heart disease, a stress (regadenoson) radionuclide
myocardial perfusion imaging single photon emission
computed tomography (SPECT) study with the dual
isotope protocol (rest 2°'Tl; stress *“™Tc-Sestamibi) was
performed. SPECT slices and polar displays, illustrated in
Figure 2, showed an asymmetrically thickened septum
compared with other areas, and a moderate sized, severe
reversible defect of the apex and the mid-to-distal anterior
wall, overlapping the distal lateral wall. The polar plot
display of the thallium images showed a ‘‘solar’’ pattern.
Gated SPECT imaging showed normal LV systolic func-
tion without apparent wall motion abnormalities on visual
assessment. However, on quantitative analysis of the stress
images, there was lower percentage wall thickening at the
apex compared with other myocardial segments. Based on
the SPECT results, the patient was referred for cardiac
catheterization that revealed a mild (~50%) mid-left
anterior descending stenosis (Figure 3), an unremarkable
left circumflex artery, and a right coronary artery that
originated from the left coronary cusp that was
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angiographically free of disease (not shown). The left
ventriculogram showed hyperdynamic systolic function
with an ejection fraction (EF) of 77%, and the characteristic
spade-like configuration at the apex during diastole
(Figure 3).

Apical hypertrophy was visualized on a non-contrast
enhancing, echocardiogram (Figure 3); giving the patient a
diagnosis of apical variant hypertrophic cardiomyopathy
with non-obstructive coronary artery disease. Her symp-
toms resolved with institution of a beta-blocker.

Patient #2 An 83 year-old female with history of
hypertension, deep vein thrombosis, and cerebrovascular
disease, presented to the emergency room with a 4-day
history of substernal chest pain radiating to the epigas-
trium, and shortness of breath. Physical examination was
notable for a soft ejection systolic murmur auscultated at
the apex. Laboratory testing showed negative cardiac
biomarkers. The ECG showed LVH by voltage criteria,
with diffuse T-wave inversions in the limb and precor-
dial leads (Figure 4).

An echocardiogram was performed, and showed
hypertrophy of the LV apex, without wall motion
abnormalities appreciated (Figure 5). To further exclude
myocardial ischemia, the patient underwent a regade-
noson SPECT dual isotope radionuclide imaging study
that showed persistent prominent tracer uptake in the
apex on both the stress and rest images (solar pattern),
and a partially reversible defect of the inferior wall
consistent with ischemia (Figure 6). The LV systolic
function was normal and there were no apparent wall
motion abnormalities seen on the gated stress images.
The quantitative wall thickening analysis, however,
showed a significantly decreased percentage wall
thickening at the apex compared with the rest of the
myocardium. A cardiac catheterization revealed 70%
disease at the origin of the right posterior atrioventric-
ular segment, with minor changes in the other coronary
arteries (Figure 5). The LVEF was 65%, with the char-
acteristic spade-like configuration at the apex during
diastole (Figure 5). As the area of ischemia was small,
the patient was treated with optimal medical therapy,
with particular attention to maximizing beta-blocker
therapy.

Discussion. Apical hypertrophic cardiomyopa-
thy (apical HCM) is an uncommon phenotypic variant of
hypertrophic cardiomyopathy, reported to be more



Hsieh and Travin
Apical hypertrophic cardiomyopathy

Journal of Nuclear Cardiology
Volume 19, Number 1;172-6

1
0
{
-
f
|
|
1
1

| r | | |
‘LM'LMLWJ L. | 1 |

Figure 1. Electrocardiogram for case #1, showing left ventricular hypertrophy by voltage criteria
with asymmetric lateral T-wave inversions.

Figure 2. From left to right: regadenoson stress dual isotope images. The SPECT slices show an
asymmetrically thickened septum, and reversible perfusion defect of the apex and the mid-distal
anterior, wall overlapping the distal lateral wall (arrows). The stress polar plot display shows an
apical perfusion defect, while the rest display shows a ‘‘solar’’ pattern. Quantitative wall motion
analysis shows a lower percentage of apical wall thickening compared with the rest of the
myocardial segments.
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prevalent in Japan (18%) compared with western
countries (3%—10%).1 As the name implies, this disease
entity is characterized by disproportionally prominent
hypertrophy of the LV apex relative to the posterior or
septal walls. The mechanism for formation of apical
hypertrophy remains elusive, and no consistent sarco-
mere protein mutations have been identified.” However,

it has been speculated that the sarcomere mutations that
reproducibly produce apical HCM affect stretch activa-
tion within apical myocytes.

Being a relatively benign form of HCM, patients
with apical HCM are often diagnosed serendipitously
during investigation for HCM related or unrelated car-
diac symptoms. As demonstrated in our cases, the first
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Figure 3. From left to right: coronary angiogram shows an approximately 50% stenosis of the mid-
left anterior descending artery (arrow). The left ventriculogram shows the spade-shaped
configuration at the apex during diastole. Echocardiography (apical two chamber view) shows
localized apical hypertrophy (arrow).
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Figure 4. Electrocardiogram for case #2, showing left ventricular hypertrophy by voltage criteria
with diffuse T-wave inversions.

diagnostic clue often rests in the ECG, where there is non-specific. Image findings are more reliable, and
LVH by voltage criteria and giant deep T-wave inver- characteristically include focal apical hypertrophy with
sions in the lateral precordial leads, but these are a thickness 1.5 times that of the posterior wall on
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Figure 5. From left to right: the echocardiogram (apical four chamber view) shows localized
apical hypertrophy (arrow). The coronary angiogram shows an approximately 70% stenosis at the
origin of the right posterior atrioventricular segment. The left ventriculogram shows a spade-shaped

configuration at the apex during diastole.

Figure 6. From left to right: regadenoson stress dual isotope images. The SPECT slices show a
partially reversible perfusion defect of the inferior wall, and prominent apical tracer uptake
manifest as a ‘‘solar’’ pattern on the polar plot displays (arrows). The wall motion map showed a
lower percentage of apical wall thickening.

echocardiography; a spade-like configuration of the apex
on invasive left ventriculogram during end-diastole; and
prominent radiotracer uptake at the apex on radionuclide
imaging giving rise to a solar pattern on a polar map
display.® Cardiac magnetic resonance (CMR) imaging
allows optimal definition of the hypertrophic segment
and identifies various geometric subtypes of apical
HCM.* Among the different imaging modalities, CMR
is the most sensitive and specific, while radionuclide
imaging yields variable perfusion patterns, and therefore
should be interpreted with caution in the setting of apical
HCM.

A “‘solar’’ polar pattern is often seen in apical
HCM, and occurs because of the partial volume effect
on SPECT reconstruction and limited spatial resolution.”

On the other hand, conditions such as ischemia, infarc-
tion or increased collagen matrix inherent in the
progression of HCM, known to decrease apical blood
flow and relative myocyte to scar tissue content, can
result in normal or decreased apical uptake. The
resting 2°'Tl imaging study for patient 1 showed the
‘‘solar’’ pattern due to prominent apical tracer uptake,
but the regadenoson stress °“™Tc-Sestamibi images
showed an apical perfusion defect that extended to the
mid-distal anterior wall, possibly from myocardial
ischemia (there was a 50% mid-LAD stenosis, and
possibly microvascular dysfunction as well). It is of
interest to note that there was increased radiotracer
uptake in the septum on the °°™Tc-Sestamibi stress
imaging compared with the resting Thallium study.
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Because concomitant asymmetric septal hypertrophy
was excluded by echocardiography, we speculate that
decreased apical and anterior wall tracer uptake during
stress could account for exaggerated enhancement of the
septum.

In contrast to patient 1, the myocardial perfusion
pattern in patient 2 showed persistent prominent apical
uptake during stress and rest. However, there was a
reversible defect of the inferior wall. In the setting of
angina, the myocardial perfusion pattern identified an
area of ischemia, subsequently demonstrated by coro-
nary angiogram to possibly be from a moderate stenosis
of the right coronary artery at the origin of the right
posterior atrioventricular branch.

Thus, the two cases of apical HCM presented here
show a typical prominent apical tracer uptake pattern.
While this finding alone is neither sensitive nor defi-
nitely diagnostic of apical HCM, it is a highly specific
sign and should therefore raise suspicion for the condi-
tion. Stress radionuclide imaging also accurately detects
myocardial ischemia that is common in HCM, more
often secondary to perfusion/demand mismatch at the
microvascular level than an epicardial coronary stenosis
that is demonstrated in one of the cases here.® The
detection of abnormal LV function and wall motion,
particularly in the setting of HCM, however, is not as
reliable because of the partial volume effect. This is
demonstrated in the lower increase in radioisotope
counts at the apex during systole, interpreted as lower
percentage increase in wall thickening on computer
quantitation. This is in contrast to the disproportionally
increase in percentage wall thickening at the apex
(compared to other myocardial segments) that is
expected in a normal contractile pattern.” While partial
volume effect may explain the abnormal radioisotope
count change at the apex, other possible mechanisms
such as abnormal apical myocardial contractile function
may also be present.®

Although we do not have a definitive proof of ischemia
as the cause of perfusion defect on the nuclear SPECT in the
patients presented above, the improvement of symptoms
with anginal medications and prior report of decreased
coronary flow reserve in apical HCM support ischemia as a
possible explanation for our patients’ symptoms.’ Despite
the argument one can make about radionuclide imaging
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misleading the provider for patient 1 into performing an
unnecessary invasive coronary angiogram, a demonstra-
tion of myocardial ischemia as a possible cause of the
patient’s presenting symptoms, and the exclusion of
intervenable epicardial disease, supports the value of the
radionuclide myocardial perfusion imaging study.
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