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CLINICAL ASSESSMENT AND NEUROIMAGING IN DEMENTIA

e The neurological history and examination are essential components of the diagnostic work up of
dementia and may reveal important clues to the aetiology of the patient's cognitive decline. 1
e Alzheimer's disease is the most common type of dementia and NINCDS-ADRDA criteria for probable AD
includes: 2
1. The insidious onset and progressive worsening of dementia.
2. Prominent difficulty with memory (especially retention and retrieval of new information).
3. Onset after age 60.
4. No focal signs or gait difficulties on neurological examination, especially early in the course.
5. Exclusion of other causes of dementia (systemic or intracranial disorders)
e Neuroimaging (CT or MRI) is indicated to exclude other (treatable) intracranial disorders that might
cause dementia, such as stroke, intra-axial or extra-axial tumours, subdural haematomas,
hydrocephalus, and Creutzfeldt-Jakob disease. 1,2

e The American Academy of Neurology recommends structural neuroimaging with either a noncontrast
head CT or MRI in the routine initial evaluation of all patients with dementia. 22
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COMPUTED TOMOGRAPHY

e Useful for excluding causes of dementia other than Alzheimer's disease. 3,4
e May show general or regionalised atrophy, white matter changes, space-occupying lesions, and
vascular disease. 3,4,5
e Permits detection of hippocampal atrophy, which may be specific for Alzheimer's disease and
may be useful for early detection and differential diagnosis. 5-7
e Limitations: 4
e Inability to distinguish grey and white matter.
e May miss old haemorrhage or haemorrhage from severe anaemia.
e Poor visualisation of the posterior fossa.

e May miss cerebral infarction.

MAGNETIC RESONANCE IMAGING

e Higher sensitivity than CT in detecting most intracranial pathologies. 8
e MR-based volumetric measurements of the hippocampal formation allow differentiation of
patients with probable AD from normal elderly individuals. 9-10
e Patients with normal pressure hydrocephalus with classic clinical triad (dementia, gait
disturbance, and urinary incontinence) and CT/MRI findings of enlarged ventricles and absence
of or only mild cortical atrophy, are more likely to respond to shunt and may benefit from
further imaging with SPECT cisternography. 11
e Advantages: 4
o Allows assessment of grey and white matter bulk; and global and regional volume.
e More accurate assessment of the morphological features of hydrocephalus.
e Ability to image small lacunar strokes and posterior fossa lesions.
e Superior to CT in imaging subacute haemorrhage.
e Permits direct visualisation of hippocampal formation.
e Disadvantages:
e Contraindicated in patients with metallic implants.
e Relative contraindications (claustrophobic, anxious patients).

e Limited availability and high expense.

MAGNETIC RESONANCE IMAGING WITH CSF FLOW STUDIES

e By gating the MRI to the cardiac cycle and CSF oscillatory flow, movement of the CSF can be
monitored to identify blockages, especially in the aqueduct between the third and fourth
ventricles. Hyperdynamic flow demonstrated in the aqueduct supports a diagnosis of NPH. 23
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Increased CSF flow void through cerebral aqueduct on MRI appears to correlate with a good

response to shunt surgery. 12

SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY (SPECT)

Physiological imaging technique using a 99m-Tc, or 131-I tracer, that is most useful in providing
information on neuronal function (eg cerebral blood flow). 4
May assist in the evaluation of the differential diagnosis of dementing illness. 13,14,16
Assists in confirming the diagnosis of Alzheimer's disease (reveals bilateral temporo-parietal,
posterior cingulate gyrus and/or hippocampal hypoperfusion and hemispheric asymmetry in
Alzheimer's disease - consistent functional patterns in Alzheimer's disease). 5,15-17
Routine use of SPECT for diagnosis of Alzheimer's disease is not currently recommended, as a
normal SPECT does not exclude the diagnosis of Alzheimer's disease. 15-17
Advantages:

e Gives functional information.

e More widely available compared to PET scan.

Limitations: lower spatial resolution than PET (does not identify deep structures as well).

POSITRON EMISSION TOMOGRAPHY

Provides information on: 4

1. Neuronal function

2.  Glucose metabolism

3. Cerebral blood flow

4. Receptor characteristics (eg density, affinity).
Assists in confirming the diagnosis of Alzheimer's disease (Shows characteristic reductions in
glucose metabolic rates and cerebral blood flow in patients with probable and definitive AD in
the parietal, temporal, and posterior cingulate regions). 14,19-21
Can differentiate patients with Alzheimer's disease from patients with other dementias (such as
vascular dementia, fronto-temporal dementia, and Huntington's disease) and from cognitively
intact people. 19-21

~90% sensitivity and 70% specificity in the diagnosis of Alzheimer's disease. 20,21
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