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Case Report

Temporal muscle uptake causing an unusual focal artifact
on three-dimensional stereotactic surface projections
statistical maps of (8F) fluorodeoxyglucose brain positron
emission tomography in a patient with Alzheimer’s disease

ABSTRACT

("®F) fluorodeoxyglucose brain positron emission tomography and statistical mapping analysis, such as three-dimensional stereotactic surface
projections, have been used widely for the evaluation of dementia patients. We present an unusual focal artifact on the statistical maps resulting
from intense temporal muscle uptake in a patient with Alzheimer’s disease. Various degrees of physiologic uptake can be seen in head and neck
muscles. However, it is unusual to see a focal artifact on the statistical maps due to temporal muscle uptake. This case illustrates the importance
of quality control of imaging processing when atypical findings are seen on statistical maps.
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INTRODUCTION

Semi-quantitative method using three-dimensional
stereotactic surface projection (3D-SSP) analyses incorporated
with a visual assessment to improve diagnostic confidence
and accuracy have been intensively validated in the diagnosis
of neurological abnormalities including dementia using
single-photon emission computed tomography (SPECT)
and positron emission tomography (PET)." Artifact caused
by physiologic activity is unusual but might effect on
interpretation of results. We report a case with focal artifact
on statistical mapping of ('®F) fluorodeoxyglucose (['®F] FDG)
brain PET study caused by physiologic muscular activity to
emphasize the importance of quality assurance of the imaging
processing.

CASE REPORT

A 67-year-old female patient who had been diagnosed
probable Alzheimer’s disease for 1 year. She had a history
of traumatic brain injury 20 years ago. She had no localized
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neurological symptom or history of headache. Her fasting
glucose level on the day of ('®F) FDG PET imaging was
103 mg/dL. During 30 min following, intravenous injection
of 6.2 mCi (229.4 MBq) (*®F) FDG, the patient was instructed
to rest in the dimly lit quiet room, without talking, reading,
or having active muscle movement. Subsequently, PET/CT
images were acquired for 30 min (six 5-min frames added
together after confirmation of no head motion) and
reconstructed using a 3D Iterative reconstruction method
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(4 iterations and 20 subsets). The visual interpretation was
done by an experienced nuclear medicine physician along
with quantitative analysis using 3D-SSP analysis obtained
by Cortex ID software (GE Healthcare, Milwaukee, WI, USA).

Her ('®F) FDG brain PET images showed hypometabolism in
posterior cingulate, precuneus, parietal association, frontal
and temporal lobes, bilaterally, which was consistent with
Alzheimer’s disease. Apart from that, there was diffuse
extracranial FDG uptake in the bilateral temporal and
masseter muscles. The intense muscle uptake fused with
cortical uptake in the right frontal lobe due to particular
anatomic proximity and limited image resolution, which
resulted in an unusual focal artifact in the right frontal lobe
on both 3D-SSP projection image and 3D-SSP Z-score map
demonstrating areas of decreased uptake at the corresponded
right frontal lobe region [Figure 1a-f] without demonstrable
anatomical abnormality in the following magnetic resonance
imaging of the brain.

DISCUSSION

Physiologic skeletal muscle FDG uptake has been described,”
most commonly in the head and neck areas resulting from
voluntary muscular activity or involuntary activity such as
stress-induced muscle tension or spasm.”* The physiologic
uptake of FDG in temporal and masseter muscles, in this
case, might be explained by subconscious muscular tension,

although the patient did not report any symptom, or by
voluntary activity such as clenching teeth. Anxiety was one
of most common causes of increased head and neck muscle
uptake,” and it mainly affects paravertebral muscles.!'"!

Statistical mapping techniques such as 3D-SSP have been
commonly used to improve diagnostic confidence and
accuracy of SPECT and PET interpretation.! However, when
atypical findings, such as this rare focal artifact, are seen on
the statistical maps, it is critical to inspect original images and
perform quality assurance of the imaging processing, instead of
simply relying on the processed maps for scan interpretation.
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Figure 1: The transaxial (**F) fluorodeoxyglucose brain positron emission tomography images (a) showed hypometabolism in bilateral frontal and temporal
lobes and diffuse extracranial fluorodeoxyglucose uptake corresponding to temporal and masseter muscles bilaterally on the fused positron emission
tomography/computed tomography (b) Coronal positron emission tomography (c) and maximum-intensity projection (d) confirmed extracranial uptake
to be in temporal muscle, which fused with cortical uptake in the right frontal lobe (arrow, a and b) resulted in an unusual focal “hot spot” artifact in the
right frontal lobe on the three-dimensional stereotactic surface projections projection image (arrowhead, e) and a round “defect” on the three-dimensional

stereotactic surface projections Z-score map image (arrowhead, f)
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