Images in Rheumatology

Quantitative Imaging of Cerebral Blood Flow
Using SPECT with 123I-Iodoamphetamine in
Neuropsychiatric Systemic Lupus Erythematosus
HIROKO KOBAYASHI, MD; HIROSHI WATANABE, MD, PhD; TOMOMI SEINO, MD; SHUZO SUZUKI, MD; YUKIO SATO, MD, PHD,
Department of Internal Medicine II, Fukushima Medical University School of Medicine, Fukushima, Japan. Address reprint requests to
Dr. H. Kobayashi, Department of Internal Medicine II, Fukushima Medical University School of Medicine, 1 Hikarigaoka, Fukushima, 960-1295 Japan.
E-mail: hkoba@fmu.ac.jp

A 19-year-old woman was admitted because of a 2 month
history of sleeplessness, delusion, and mood swings. She
had had a diagnosis of systemic lupus erythematosus (SLE)
at age 15 with malar rash, renal and hematologic involvement, positive anti-dsDNA antibodies, and a high titer of
antinuclear antibodies according to the 1982 American
College of Rheumatology revised criteria for the classification of SLE1. She had been receiving prednisolone for 4
years. Examination showed no clouding of consciousness,
disorientation, or other remarkable changes. Laboratory
investigations showed no abnormalities except positive antiDNA antibodies. Brain computed tomography revealed
cerebral atrophy. Conventional single photon emission
computed tomography (SPECT) using the tracer 123Iiodoamphetamine (IMP) revealed no focal abnormalities of
cerebral blood flow (Figure 1). However, the quantitative
images reconstructed after calibration from the original data
revealed a markedly diminished blood flow (Figure 2). This
method allowed us to quantify cerebral blood flow by the
calibration using the radioactivity of the tracer in arterial

blood2. We concluded that her symptoms were affected by
the low cerebral blood flow, which might be one of the
neuropsychiatric manifestations of SLE. She was treated
with high dose prednisolone, pulse cyclophosphamide
therapy, and major tranquilizers. Interestingly, a repeat
SPECT showed an increase in cerebral blood flow after 2
months’ treatment (Figure 3), which was associated with an
improvement in her symptoms.
Our case illustrates that it is possible to analyze cerebral
blood flow diffusely as well as regionally using SPECT with
the 123I-IMP tracer, which is known to be more useful in
quantitative measurement of cerebral blood flow than other
tracers3,4. Administration of 123I-IMP should be considered
in quantitative SPECT, as it may aid both diagnosis and
followup in patients with lupus exhibiting neuropsychiatric
manifestations5.
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Figure 1. Conventional SPECT images do not reveal focal abnormalities of cerebral blood flow.
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Figure 2. Quantitative images calibrated from the original data (Figure 1) show a
markedly diminished blood flow of 20 to 30 ml/100 g cortex/min. The scale indicates the amount of blood flow. Normal cerebral blood flow is roughly 50 ml/100 g
cortex/min, represented in red on the scale.

Figure 3. Quantitative images after treatment show an increase in cerebral blood
flow that was associated with an improvement in symptoms. Scale indicates the
amount of blood flow. Conventional SPECT revealed no change (data not shown).
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