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� New DSM criteria focus on cognitive domains rather than 
memory alone



Neuro-Cognitive Domains

Reproduced from Nature Reviews Neurology (2014). 10: 634-642



Mild Cognitive Impairment

Reproduced from Nature Reviews Neurology (2014). 10: 634-642



MCI
� Increased risk of developing dementia (AD)

� 3 – 15% 

� Prevalence 2 % - 20% (depending on the study)

� 20% of patients with diagnosis of MCI return to normal 
on follow up

� Biomarkers: 
� CSF tau levels and amyloid levels
� Hippocampal volumes

Continuum Neurology 2013: Mild Cognitive 
Impairment



Dementia or Major Neurocognitive
Disorder

Nature Reviews Neurology (2014): 10: 634-642



Epidemiology

� Prevalence
� 1-2% at age 65
� 10-15% at age 85
� Estimated prevalence to be doubled in the next 20 years

� Impact
� Costs ($15 billion/year in 2008)
� Increased demand for LTC beds
� Informal care giving



History
� Collateral, collateral, collateral

� Try interviewing them separately

� Details about onset and early symptoms
� Gradual/insidious vs. abrupt

� Course
� Gradual progression vs. stepwise

� Characterize cognition
� Memory, judgment, reasoning, language, visuospatial abilities, 

behaviour/personality

� Functional abilities
� Basic ADLs and IADLs
� Driving and safety
� Medications

� Social History

� Vision and Hearing



Physical

� Mental Status Exam

� Neurologic Exam
� Frontal release signs, Balint Syndrome

� Cognitive Tests
� MMSE
� MOCA
� Clock Drawing
� Rey-Osterreith figure copying
� Addenbrooke’s
� Boston naming test
� Frontal Battery Assessment
� Trail A/B
� CERAD

Reproduced from: Euromicro
Conference, 2000. Proceedings of 
the 26th



Work up

� Neuropsych testing if unusual presentation

� B12, Thyroid

� HIV, CNS inflammatory work up if suspicious

� Structural imaging – CT or MRI

� Biomarkers
� No guidelines
� FDG PET – AD vs FTD



Etiological Classification

� Alzheimer

� Vascular

� Frontotemporal

� Lewy Body Dementia

� Other causes
� Parkinsonism, HIV, Prion Disease, Huntingtons, Alcohol 

related, Neurosyphillis



Alzheimer Disease
� Most common cause of dementia (80%)

� Genetics
� Sporadic forms

� ApoE

� Early onset forms (Autosomal Dominant)
� Amyloid precursor protein
� Presenilin 1 (PSEN1)
� Presenilin 2 (PSEN2)

� Pathology (Tauopathy)
� Neurofibrillary tangles – neuronal cytoplasmic

inclusions
� Neuritic (Amyloid – β) plaques – extracellular 

structures
� Cell loss in nucleus basalis of meynert – cortical 

cholinergic projections

Neuritic plaques and tangles

Reproduced from: 
Neuropathology, A reference text 
of CNS pathology



AD

� Biomarkers
� CSF

� Increased tau and decreased β-amyloid (combined sens 80% and 
spec 90%)

� Imaging
� Generalized cortical atrophy, selective hippocampal and amygdalar

atrophy, compensatory enlargement of ventricles
� PET studies – Biparietal hypometabolism

� Treatment
� Non-pharma
� Pharmacological

� Cholinesterase Inhibitors
� NMDA antagonist



Posterior Cortical Atrophy

� 78% pathologically AD

� 5 – 10% of young onset AD

� Progressive loss of visual processing and posterior brain 
functions; atrophy of parietal, occipital and 
occipitotemporal cortices

� Symptoms: Reading, driving, navigating and identifying 
objects



Vascular Cognitive Impairment

� Second most common after AD 
(10%); 1/3 of post stroke 
patients

� Pathology
� Arteriolosclerosis
� Atherosclerosis
� Amyloid angiopathy

� Genetics
� CADASIL

� Demographic Factors
� Age

� Lifestyle Factors
� Low Education
� Diet
� Lack of Physical Activity
� Smoking

� Depression

� Physiologic Factors
� Hypertension
� Hyperglycemia

� Vascular risk factors
� Coronary Artery Disease
� Stroke
� CKD
� Atrial Fiberillation



Vascular Cog

� Clinical Features
� Cognitive symptoms variable include attention, information 

processing and executive functioning
� Non-cognitive features
� VAS-cog

� Higher mortality

� Imaging
� Sufficient CVA on imaging to account for cog impairment
� Atrophy (both generalised and hippocampal)

� Management
� Prevention: Smoking cessation, physical activity, hypertension 

treatment, diet etc. 



Frontotemporal Lobar 
Degeneration

� Common cause if onset < 60 years 

� Prevalence: 2.5 – 15.1 cases per 100,000 adults

� Most cases are sporadic

� 50% are familial

� 3 Main mutations
� GRN (Progranulin)
� MAPT
� C9orf72 

J Neurol Neurosurg Psychiatry 2011: 82: 476-486



Continuum Neurology 2016: Frontotemporal Dementias



Continuum Neurology (2016): Frontotemporal Dementias



� Variants
� Behavioral variant FTD (50%)
� Primary progressive aphasia (PPA)

� Semantic PPA
� Logopenic PPA
� Non-fluent/agrammatic PPA

� FTD-MND
� Same clinicopathological spectrum
� Rapid progressive course: mean survival 3 years

� Imaging
� Frontal and temporal lobe atrophy on CT or MRI
� Asymmetrical hypometabolism

� Management
� SSRIs for carb craving
� Clomipramine
� SLP/OT/PT



Lewy Body

� Epidemiology
� Prevalence 4.2 – 7.5%
� Men > Women

� Pathology
� α- Synuclein neuronal inclusions

� CSF synuclein lower in DLB

� Imaging
� Loss of parieto-occipito white matter integrity
� Reduced dopamine uptake in caudate and putamen
� Hypometabolism of occipital lobes on FDG-PET

From Neuropathology: A reference text of CNS 
pathology



Continuum Neurology (2016): Dementia with 
lewy bodies



Case

� 77 F, husband gave history over telephone hiding from the 
basement

� Baseline personality of “life of party”

� Diagnoses of depression and anxiety – treated with citalopram

� Memory loss and behavioral changes X 3 years

� Physically violent behavior, sang continuously, lost her way in 
familiar places, needs to be prompted to dress appropriately 
and brush teeth

� O/E: Euphoria, MMSE 28/30, postural tremor.

� Imaging: Severe atrophy of temporal lobes



Case 2
� 65 M accountant, 2 year hx of memory complaints

� Not noticed by colleagues or wife.

� PMHx: Htn

� Normal neuro exam, MMSE 29/30, normal clock drawing

� Normal MRI

� Dx?

� Comprehensive neuropsych testing showed memory 1.5 SD below 
normal

� Progression: 2 years later, trouble with IADLs and retired from 
job, MMSE 25/30

� Dx?



Questions?
Thanks! 


