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Cognitive Neuroimaging

A Mapping different regions of the brain
A With relations to their functions

A Enables better understanding of disease
pathophysiology, designing treatment and
Intervention plan, innovations in braicomputer
iInterphase (BCl)e.qg. in robotic rehabilitation for
stroke




Modalities for Neuroimaging (e
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Assessment of the human brain function:
Electroencephalography (EEG)
Magnetoencephalography (MEG)
Transcranial Magnetic stimulation (TMS
Structural MRI

Positron Emission Tomography (PET)
Functional MRI

Simu taneous EEMMRI
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A Stroke
A Epilepsy
A Brain tumour

(Neurocog d/o,
AD; exposure to extreme high altitude)

A Neuropsychiatric disorders (Schizophrenia,
MD, addiction)



Terminology

x Dementia, Demented c&h@@dgnﬂ Halll

X Neurocognitive Disorders

X Stigma
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Neurocognitive Function puee
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Perceptual-motor function Language
Visual perception Object naming
Visuoconstructional Word finding
reasoning Fluency

Perceptual-motor Grammar and syntax

coordination

Receptive language

Executive function
Planning

Learning and memory
Free recall

Cued recall
Recognition memory

Semantic and autobiographical
long-term memory

Implicit learning

Decision-making
Working memory
Responding to feedback
Inhibition
Flexibility

{ Neurocognitive
. domains

Complex attention
Sustained attention
Divided attention
Selective attention
Processing speed

Social cognition
Recognition of emotions
Theory of mind
Insight
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Major Neurocognitive Disorders DIAGNOSTIC AND STATISTICAL
MANUAL OF

MENTAL DISORDERS
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DSM-5

1.Progressive and signif. reduction in cognitive function from
previous level of cognition
2.Reduced performance in a neuropsychiatric test (objective
assessment)
3.Significant impairment in the abllity to independently
perform cognitive activities of daily living
4.In the absence of delirium, other mental ilinesses or
medical conditions

(American Psychiatric Association, 2013) & (B8§M



Clinical Workup for AD
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I Cognitive Impairment I
Tests TRO secondary caus l'
A FBC ) —
A BUSE ‘ Neuropsychological Clinical Assessment
A Glucose Level eg MMSE, MOCA
A Folate Level
A Biz level !
A Thyroid f(x) \
A Syphilis serology Probable dementia
A CSF 14-3 (TRO CJD in

appropriate cases) l \
LDiagnostic Imaging I CSF Biomarker I Genetic testing I I Neuro pathologyl

J

Structural Functional ATAL, _
A CT Scan A fMRI A Tau A APOE A illj)tgsi/
A MRI A SPECT A ADTGC 2 pPSy

A PETICT NTP




Major Neurocognitive Disorder

SUBTYPES OF DEMENTIA

Fronto temporal dementia (FTD)

Onset; Fluctuating Memory

Initial Sx: Personality And

Behaviour Changes, Multisensory

Agnosia

Imaging :

MRI - Atrophy In Focal Frontal Anterior
Temporal

SPECT i Hypoperfusion In Fronto-

Temporal Lobe, Spares Posterior
Parietal Lobe

Pathology: Tau Inclusion Bodies,
Pick Bodies

Al zhei mer 6s Disease (AD

Onset: > 65 years old
Initial Sx: Memory loss, language
deficit
Imaging:
MRI i diffuse/ posteriorly predominant/
hippocampal atrophy
SPECT 1 Hypoperfusion in
posterior temporo-
parietal lobe
PET i positive amyloid deposition in
posterior temporo-parietal lobe
Pathology: Senile plaques, NFTs

Vascular Dementia (VD)

Onset: Can be sudden in onset
Initial Sx: Focal neurological
signs, signs of vascular
disease(stroke/ weakness)
Imaging: MRI T may identify
areas of infarcts, WM
lesions/ hyperintensities on T2Wi
SPECT i Multiple/ focal
areas of hypoperfusion
corresponding to areas of infarcts.
PET i negative for
amyloid deposition
Pathology: Areas of ischaemia/
infarcts.

Dementia with Lewy bodies (DLB)

Onset:

Initial Sx: Parkinsonism, visual
hallucination, fluctuating
cognitive functions

Imaging:

MRI - less atrophy compared to AD.

SPECT - Hypoperfusion in
temporal & occipital
lobe

PET i positive amyloid deposition in

posterior \ temporo-parietal lobe

Pathology: Usynuclein, Lewy
bodies
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Diagnostic Performance of
Clinical Assessment and other tests.... ..o .




Pathophysiology

ALTERED APP PROCESSING

OVERPRODUCTION OF BAP PRODUCTION

|
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NEURONAL LOSS
DEMENTIA
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Alzheimer’s Disease Pathophysiology

|Amyloid precursor protein I Tau

‘ B/y Secretase *

| Tau hyperphosphorylation I

Abeta 1-40, 42 |

| {
|

Neurofibrillary tangles
Amyloid plaques (extracellular) I (intracellular)

| Neuron cell death and loss of neurotransmitter function |

| Alzheimer's disease symptoms I

Alzheimer's Disease is a progressive, devastating and incurable illness

Some 4.5 million Americans are affected at a cost of $100 billion a year

Nitasha Manchanda, Alzheimer's Disease, Decision Resources, June 2007



AD Pathogenesis
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Cholinergic Hypothesis
-Raduction in ChAT
-Aeduction n AchE

Amyloid cascade hypothesis
-Intracellular deposition ol NFT
‘Extracelular deposition of Aj

' '

Disrupton of Ca2+
homeosiasis
Free Radcal production
Excitotoxicity
Infeammation

Decline in acetylcholine
maurotransmitier

' '

Impairments in nerve

Noeuronal damage
IMpUisS8 IrTAaNSTESSIoN

Sciencedirect.com
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|neuronal activity 4|
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Lindauer 2010.Frontiers in
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Molecular Imaging e
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Recall Analysis of fMRI Data is Based
on Examining Changes in Voxel
Across Time

Rajic]

Fixation Thumb movement

\

https://slideplayer.com/slide/6955
770/ John VanMeter
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https://slideplayer.com/slide/6955770/

Molecular ImagingftMRI
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Il/T alarach Coordinate /T alarach Coordinates

Statistical Parametric Mapping (SPM)
Montreal Neurological Institute (MNI)
Tailarach space 16



fMRI¢ Increased activation during working

memory taSk AGRICULTURE « INNOVATION « LIFE

UPMTUDM fMRI study . Submitted to JIMR 2018
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