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The Role of Functional Imaging Techniques in the Dementia

Young Hoon Ryu, MD.
Division of Nuclear Medicine, Department of Diagnostic Radiology, College of Medicine, Yonsei University,
South Korea.

Evaluation of dementia in patients with early symptoms of cognitive decline is clinically challenging, but the need
for early, accurate diagnosis has become more crucial, since several medication for the treatment of mild to
moderate Alzheimer’ disease are available. Many neurodegenerative diseases produce significant brain function
alteration even when structural imaging (CT or MRI) reveal no specific abnormalities. The role of PET and SPECT
brain imaging in the initial assessment and differential diagnosis of dementia is beginning to evolve rapidly and
growing evidence indicates that appropriate incorporation of PET into the clinical work up can improve
diagnostic and prognostic accuracy with respect to Alzheimer’s disease, the most common cause of dementia in
the geriatric population. In the fast few years, studies comparing neuropathologic examination with PET have
established reliable and consistent accuracy for diagnostic evaluations using PET - accuracies substantially
exceeding those of comparable studies of diagnostic value of SPECT or of both modalities assessed side by side,
or of clinical evaluations done without nuclear imaging. This review deals the role of functional brain imaging
techniques in the evaluation of dementias and the role of nuclear neuroimaging in the early detection and
diagnosis of Alzheimer's disease. (Korean ) Nucl Med 38(3):209-217, 2004)
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1. MR volumetry
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2. MR spectroscopy
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Table 1. A comparison of functional brain imaging data applied to the separation of dementia from normal controls (modified from ref.5)

Measure Diagnostic standard Sensitivity Specificity Reference
Clinical assessment: probable AD Histopathology 63 100 (36)
Clinical assessment: probable and possible AD Histopathology 75 100 (36)
Clinical assessment: probable AD Histopathology 59 95 (29)
Clinical assessment: probable and possible AD  Histopathology 93 88 (25)
Clinical assessment: probable AD Histopathology 71 73 (56)
MRt hippocampal volume Probable AD 79 69 (15)
MRI hippocampal volume Probable AD 82 80 (16)
MRI hippocampal volume:mild AD Probable AD 78 80 (16)
FDG PET. multicenter Histopathology 94 73 (37)
FDG PET Histopathology 93 63 (36)
FDG PET (publication review) Clinical assessment 93 58 (23)
FDG PET Histopathology 92 71 (56)
HMPAQ SPECT (low resolution) Histopathology 63 93 (25)
133Xe and HMPAO SPECT (low resolution) Histopathology 86 73 (26)
HMPAQ SPECT (discriminant function) Probable AD N 86 &7
FDG PET: mild AD (avg. MMSE =26) Probable AD 88 N.S (58)
FDG PET: mild AD (MMSE >21) Probable AD 87 N.S (24)
HMPAQO SPECT (Pro.vs Nonpro MCI) Probable AD 78 71 &9
Tau protein/FDG ratio (Pro.vs Nonpro MCI) Probable AD 89 90 (48)

AD, Aizheimer’s disease; MCl, mild cognitive impairment N.S: Not spcified MMSE:Pro.vs Nonpro.:progressive vs nonprogressive

Table 2. A comparison of functional brain imaging data applied to risk factors and longitudinal outcome (mociified from ref.5)

Measure Risk factor  Subjects Correlating deficit Outfcome Reference
FDG PET NA AD Parietal Survival time (60)
FDG PET APOE-4  Nondemented Parietal and posterior Cingulated sovere deficit wih (61
MR hippocampal vol. APOE-4 Nondemented Volume with risk factor No difference 61
HMPAO SPECT APOE-4  AD \F:fi’frri’e;‘r’r'):”d occipifal worsening deficlt 1 ong 62)
ECD SPECT NA MCI (MMSE>24) Parietal and posterior cingulate Worsening defici 29)
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Fig. 1. "FFDG PET images of Alzheimer’s disease. Parietotemporall
hypometabolism with relative sparing of basal ganglia, thalami,
primary sensory-motor cortices and occipital corfex metabolism
was noted.
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Fig. 2. An in vivo PET scan of an AD patient with {"®*F)FDDNP
demonstrated longer retention times of ("*F)FDDNP in the target
areas (e.g. hippocampal region) where high densities of beta-
amyloid senile plaques and neurofibrillary tangles were already
present at-the onset of symptoms of dementia. (from ref. 51)
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