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Neuroimaging

Alstructural: CT/MRI

A Quantitative MR: spectroscopy, diffusion,
perfusion, MTR

A Functional: PET/SPECT & fMRI
A Molecular imaging: e.g. amyloid
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Practice recommendations.
o Structural neuroimaging with either a noncon-
trast CT or MR scan in the routine initial evalua-
tion of patients with dementia is appropriate
(Guideline).
Linear or volumetric MR or CT measurement
strategies for the diagnosis of AD and are not rec-
ommended for routine use at this time (Guideline).
« For patients with suspected dementia, SPECT
cannot be recommended for routine use in either
initial or differential diagnosis as it has not
demonstrated superiority to clinical criteria
(Guideline).
* PET imaging is not recommended for routine use
in the diagnostic evaluation of dementia at this
time (Guideline).
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CT and MRI may be used to exclude treatable causes
of dementia. Multislice CT and coronal MRI may be
used to assess hippocampal atrophy to support a clin-
ical diagnosis of AD (Level B). FDG PET and perfu-
sion SPECT are useful adjuncts when diagnosis remains
in doubt (level B). Dopaminergic SPECT is useful to
differentiate AD from DLB (level A). Follow up with
serial MRI is useful in a clinical setting to document
disease progression (good practice point).
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Changing roles of imaging

\ .
A From excluding treatable causes

T Neoplasm, hydrocephalus, subdural
T AYi & kl8bdo <5%?
A To making a positive diagnosis

imoving from Adementi aod

because
APatients and carers want to know
APrognostic value
AGuide treatments and research

e b

What to image and how

‘A Exclude structural causes (CT/MRI)

A Assess signal change on T2/PD MRI or
FLAIR

A Assess pattern of atrophy (T1 i coronal)
T Is there focal atrophy? FTD
I Hipoocampal atrophy? AD

A Consider other imaging i PET etc
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practical assessment of dementia: beyond
exclusion
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Dementia: differential diagnosis
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Medial temporal lobe atrophy

‘Also on (Multi slice) CT !
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64 slices, 0.6 mm slice collimation, 5 sec acquisition time

Volumetry of MTA
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Medial temporal lobe atrophy on MRI
differentiates Alzheimer’s disease from dementia
with Lewy bodies and vascular cognitive
impairment: a prospective study with pathological
verification of diagnosis

E.J. Burton,” R. Barber," E. B. Mukactova-Ladinska,’” J. Robson,™* R. H. Perry,™*
E. Jaros,” %% R. N. Kalaria™® and J. T. O'Brien’
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Hippocampal atrophy and

A MTA on MRI had
o 7 robust power for
} distinguishing 11 AD
from 23 DLB and 12

ot T o B VCl in pathologically
e G confirmed cases
e I S A Sensitivity = 91%

i3 am
Total MTA visual rating

A Specificity = 94%
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‘Presenile AD

Precuneus atrophy in early-onset Alzheimer’s disease:
a morphometric structural MRI study
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Hi ppocampal
Age Matters
\
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Fast progressors?

\
Fast progressors =

high rate of atrophy

Avoung onset patients
Especially if also:
small baseline brain volume
but spared hippocampus
AGenotype
A APOE e4 negative

Atrophy rate %/yr
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\ Fast progressors?

Typical fast progressor
Young (53 years)
APOE e4 negative
Spared hippocampus
(note posterior atrop(hy!)

Typical slow progressor
Old (74 years)
APOE e4 positive
Predominantly temporal

Medial temporal lobe atrophy on MRI
predicts dementia in patients with
mild cognitive impairment
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Figure 2. Medial temporal lobe atrophy (MTA) distribu-
tion in stable mild cognitive impairment (MCI) and pro-
gressive MCL On the y axis, the summed left and right
MTA score is displayed in the two groups.
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Medial temporal lobe atrophy on MRI
predicts dementia in patients with
mild cognitive impairment
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Table 3 Con regression: univariats analysis
Hazard ratio
Parametar

MTA summed sore.

MTA dichotamnized acore

Aue 1
Fomalo gonder 1.30(0.64-2.64)
Edueation .93 (0.82-1.06
MMSE 0.0400.87-1.02)
DR Sum of Boxes 13501,09-1.787
Verbal Delayed Rocall 16900.69-5.21)
Hyportonaion 0.62(0.27-1.42)
Deproasion. 0.76(0.38-1.82)
APOE e gonotypo 1.85(0.91-2.77)
WhHe 101 0.94-1.08)
G rogransion with fllow-up an time variable and outeome (do-

dline to domertia) as atatus variable.

p < 0001
tp = 0003

p <005,

MTA = modial temporal lobe atrophy; MMSE = Mini-Mental
State Banmination; CD

WHEH = whits matior liyp

Qualitative Estimates of Medial Temporal Atrophy
as a Predictor of Progression From Mild Cognitive
Impairment to Dementia
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Flguro 4. Kaplan-Maiar curvas for participants with medial tamporal atrophy
ratings of 2.0 or less compared with thoss with ratings greater than 2.0.
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Magnetic Resonance Imaging Predictors of Cognition
Mild Cognitive Impairment -
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Longitudinal MRI i hippocampus is best!

Hippacarpal alroghy rate

MG Stabie MG prograssion

Henneman et al., Neurology 2009
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Baseline predictors of rates of
hippocampal atrophy in mild cognitive
impairment

Other brain lesions

A obar atrophy
Avascular changes
A(lacunar) infarcts
Awhite matter changes
Amicrobleeds
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CJD: sporadic and variant
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CBD
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