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ABSTRACT 

Number of neurodegenerative diseases that cause dementia, such as Alzheimer’s disease, dementia with 

Lewy bodies, and front temporal dementia. In medical diagnosis many people’s cannot differentiate 

between Dementia and Alzheimer’s disease, neuroimaging has played a variety of roles in the study of 

Dementia  and Alzheimer disease (AD) over the past four decades. Initially, computed tomography (CT) 

and then magnetic resonance imaging (MRI) were used diagnostically to rule out other causes of 

dementia. recent study  have shown the value of neuroimaging techniques including Structural MRI( 

Magnetic resonance imaging) and functional imaging by SPECT(Single Photon Emission Computerized 

Tomography) as well as 18FFDG PET (Positron Emission Tomography) which are widely used in the 

diagnosis of Alzheimer’s disease to delineate  the differential diagnosis with other types of Dementia .  

These modalities and their particular utilities are discussed in this review The aim of the study is to 

evaluate functional differences that might reflect differences in the distribution of their respective 

pathologies. These evaluation is very important because extensive neuropath logical damage occurs 

before clinical diagnosis, so preclinical discrimination between people who will and will not ultimately 

develop AD is critical for treatment of the disease in its earliest stages. 
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INTRODUCTION 

Eearly diagnosis of Alzheimer’s disease (AD) 

by neuroimaging: 

Alzheimer’s disease (AD) is a progressive 

neurodegenerative disorder characterized 

behaviorally by gradual and eventually 

devastating memory loss, and cellularly by neuron 

loss, neuritic plaques and neurofibrillary tangles. 

Before AD is diagnosed,its hallmark behavioral 

symptom is a gradual decline in declarative 

memory— conscious long-term memory for 

everyday experiences. This memory impairment is 

thought to result from a slowly progressing 

neuropathology that occurs first in medial 

temporal lobe structures critical for declarative 

memory, and later in frontal, lateral temporal and 

parietal cortices(1).  

The significance of memory complaints in 

subjects who do not yet match the criteria for AD 

but who are at high risk of developing a full-

blown dementia syndrome in the next few years 

has recently attracted attention. This at-risk state 

is commonly referred to as mild cognitive 

impairment (MCI) (2). It has been recognized that 

the concept of MCI may be heterogeneous, 

although the most common subtype, that 

is,amnestic MCI, likely progresses to AD and 

fulfills the following criteria: memory concern, 

usually by the patient but preferably corroborated 

by an informant; objective memory impairment 

for age; wereprevalence of AD is below 1% in 

people aged 60– 64 y but shows an almost 

exponential increase with age, so that in people 

aged 85 y or older, the prevalence is between 24% 

and 33% in Western countries (3). Thus, aging is 

the most obvious risk factor for AD. Moreover, 

the female-tomale prevalence of AD is 70% and is 

likely related to the increased life expectancy of 

women. In order to clarify whether AD represents 

a disease rather than exaggerated aging, the 

relationship between normal aging and 

neuroimaging findings should be investigated. 

Recent advances in instruments have facilitated 

investigations of functional and structural 

alterations in fine structures of not only cortical 

but also subcortical areas with a high spatial 

resolution.  

SPECT(Figure1) and MRI have been used for the 

imaging diagnosis of AD. and 18F-FDG 

PET(Figure2)for early AD because of its higher 

sensitivity and higher spatial resolution. SPECT  

offers the advantages of lower cost and ease of 

access, which could lead to a large increase in the 

number of cases being studied with this technique. 

Few studies have directly compared brain 

perfusion SPECT and PET in differential AD 

from other types of Dementia.(3) 

 

 

Figure 1- SPET Scanne 
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Figure 2-PET Scanner 

 

DEMENTIA WITH LEWY BODIES (DLB): 

DLB is the second most common form of 

degenerative dementia, accounting for up to 20% 

of cases in older people in Europe and the United 

States. It has also been increasingly 

diagnosed with the development of neuroimaging 

techniques PET, SPECT, and MRI . It is 

characterized by the clinical triad of fluctuating 

cognitive impairment, spontaneous parkinsonism, 

and recurrent visual hallucinations. Consensus 

clinical criteria have been published (4) and have 

been shown to have high specificity but may still 

lack sensitivity. Pathologically, DLB may be 

classified as a Lewy body disorder or as a-

synucleinopathy. Although both DLB and AD 

show reductions in presynaptic cholinergic 

transmission from the basal forebrain, in DLB 

there are also deficits in cholinergic transmission 

from brain stem nuclei. Postsynaptic cortical 

muscarinic receptors are more functionally intact 

in DLB, suggesting a potential responsiveness to 

cholinergic enhancement. An accurate diagnosis 

of DLB is clinically important, as the management 

of psychosis and behavioral disturbances is 

complicated by sensitivity to neuroleptic 

medications.  

There is accumulating evidence to suggest that 

DLB may be particularly amenable to cholinergic 

enhancers. Neuroimaging findings indicated a 

relative preservation of medial temporal lobe 

structures and rCBF(Relative cerebral Blood 

flow)in DLB (5,6). Significant reductions in 

dopamine transporter levels were found in the 

caudate and putamen in subjects with DLB 

relative to subjects with AD (7). Several studies 

also indicated subtle differences in perfusion 

patterns on SPECT or 18F-FDG PET, with a 

greater degree of occipital hypoperfusion or 

hypometabolism in DLB than in AD (Fig. 3) 

 

Figure 3. Comparison of brain perfusion SPECT 

images for moderate AD and moderate DLB.  

 

DLB showed lower perfusion in occipital cortex 

than AD (arrows). In contrast, AD showed lower 

perfusion in medial temporal areas (arrowheads). 
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 (8,9). Minoshima et al. (8) reported a high 

sensitivity (90%) and a high specificity (80%) for 

the accuracy of discriminating AD from DLB on 

the basis of the finding of hypometabolism in the 

occipital cortex. Recently, an alternative method 

(cardiac uptake of 123I-metaiodobenzylguanidine) 

for differentiating AD from DLB was reported 

(10). 

Markedly decreased cardiac uptake was observed 

in DLB because of cardiac sympathetic 

denervation. Frontotemporal Dementia (FTD) 

FTD is a heterogeneous clinicopathologic 

syndrome caused by progressive degeneration of 

the frontal lobes, anterior temporal lobes, or both. 

In contrast to other types of dementia, FTD 

involves the relative preservation of memory and 

visuospatial skills but early alterations in behavior 

and personality. In the absence of a biologic 

marker for this disorder, clinicians diagnose FTD 

on the basis of these criteria and use neuroimaging 

and other test results as corroborative features. 

PET(Figure3) and SPECT(Figure4) studies 

revealed the preferential involvement of the 

frontotemporal regions in FTD. Jeong et al. (11) 

demonstrated a decrease in glucose metabolism in 

extensive cortical regions, such as the frontal and 

anterior temporal areas, cingulate gyri, uncus, and 

insula, and subcortical areas, including the basal 

ganglia and medial thalamic regions; this 

metabolic feature may help to differentiate FTD 

from AD or other causes of dementia. Bonte et al. 

(12) emphasized the presence of a decrease in 

rCBF in the posterior cingulate gyrus (posterior 

cingulate sign) for differentiating AD from FTD. 

Sixteen of 20 AD patients showed the posterior 

cingulate sign. In contrast, only 1 of 20 FTD 

patients showed this sign. In addition to the 

cortical changes that occur in AD, subcortical  

neuronal losses occur in the nucleus basalis of 

Meynert, resulting in decreases in the cortical 

levels of cholinergic markers (13). Pharmacologic, 

biochemical, and functional imaging observations 

have implicated a cholinergic defect underlying 

many behavioral abnormalities in AD. Donepezil 

hydrochloride is a piperidine-based 

acetylcholinesterase inhibitor that is clinically 

used for the symptomatic treatment of mild to 

moderate AD. Donepezil has been shown to 

significantly improve cognition and to maintain 

global function compared with placebo and also to 

be well tolerated. The results of 24-wk studies 

have indicated that the well-established benefits of 

donepezil for cognition may extend to an 

improvement in the ability to perform complex 

activities of daily living (14). Although donepezil 

has been approved in many countries for the 

treatment of mild to moderate AD, its effect on 

cerebral blood flow or metabolism has not been 

fully investigated yet. Using 99mTc 

hexamethylpropyleneamine oxime SPECT with 

SPM analysis, Mega et al. (15) found that the 

presence of lower lateral orbital frontal and 

dorsolateral frontal perfusion suggested a good 

response to donepezil and was significantly 

related to behaviors of irritability, disinhibition, 

and euphoria. Nobili et al. (16) compared the 

longitudinal SPECT findings over 15 mo, on 

average, between stabilized and nonstabilized 
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subjects receiving donepezil treatment. No 

significant difference was found between the 

baseline and repeat SPECT data in the stabilized 

subjects. In contrast, in the nonstabilized subjects, 

a significant reduction in rCBF was found in the 

frontal, temporal, and parietal superficial cortices 

and in the occipital precuneus in the right 

hemisphere and in the frontal and mesial temporal 

cortices in the left hemisphere. On repeat SPECT, 

rCBF was found to be significantly lower in the 

left frontal region in the nonstabilized subjects 

than in the stabilized subjects. Ceravolo et al. (17) 

reported that SPM analysis revealed significant 

increases in rCBF in the right anterior cingulate, 

dorsolateralprefrontal, and bilateral 

temporoparietal areas after shortterm (4-mo) 

acetylcholinesterase inhibitor therapy with respect 

to the baseline. These data suggest that cognitive 

or behavioral benefits after cholinesterase 

inhibitor therapy are related to clear increases in 

rCBF in crucial areas specifically involved in the 

attention and limbic networks. The longitudinal 

study of Nakano et al. (18) showed that, before 

and 1 y after the administration of donepezil, the 

adjusted rCBF was significantly preserved in the 

right and left anterior cingulate gyri, right middle 

temporal gyrus, right inferior parietal lobule, and 

prefrontal cortex in 15 donepezil-treated AD 

patients compared with 20 placebo-treated AD 

patients. Treatment with donepezil appeared to 

reduce the decline in rCBF, suggesting a 

preservation of functional brain activity.(18) 

 

 

CONCLUSION: 

PET, SPECT, and MRI (Figure4)have played very 

important rolesin diagnosing early Alzheimer at 

the mild cognitive impairment(MCI)stage, and 

differentiating it  from other types of dementia. 

This study demonstrates the practical feasibility of 

cognitive PET, SPECT, and MRI data in patients 

with DLB and provides preliminary evidence of 

activation and deactivation patterns that 

differentiate such patients from those with 

Alzheimer’s disease. The challenge for the future 

will be to combine imaging biomarkers to most 

efficiently facilitate diagnosis. 

 

Figure 4 -MRI Scanner 
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