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Objectives

• Updating our definition of Alzheimer’s disease

• Updated posterior cortical atrophy consensus criteria
• Simple tests to add if you suspect PCA

• Practical recommendations

• Progressive dysexecutive syndrome = young onset phenotype
• Practical recommendations

• Discuss the relationship of age with clinical phenotype



Toward a Biological Definition 
of Alzheimer’s Disease

• A+/T+/N+ model
• A: Amyloid

• Abeta42:40: CSF/plasma, 
Amyloid-PET

• T: Tau
• P-tau: CSF/plasma, tau-PET

• N: Neurodegeneration
• MRI/FDG-PET/T-tau

• Neurofilament light chain

• Aduhelm will likely require 
biomarker positivity



Amnestic Predominant Phenotype

• 75-year-old presents with 4 years 
of worsening memory symptoms

• Repeating questions and stories
• Missing appointments and 

medications 

• Short-term memory impairment 
and storing NEW memories

• Difficulties with delayed recall on 
formal testing

• Correlates well with hippocampal 
atrophy:



Clinical Puzzle #1

61yoF presented to her ophthalmologist 
with visual blurriness
• Mild cataracts detected, surgery did not 

resolve symptoms

• 2 yrs: developed left visual hemifield deficit

• 3 yrs: inattentiveness, getting lost in familiar 
locations

• 4 yrs: sees a behavioral neurologist
• Has dressing apraxia per history
• Troubles reading, cannot find items in the 

refrigerator/pantry
• MCI on STMS: 31/38: Misses all 4 points on 

construction 
• Simultanagnosia present

• Struggled with recognizing overlapping objects

MRI IMPRESSION

1. Mild generalized cerebral volume loss.

2. Mild chronic small vessel ischemic changes.
3. No intracranial mass or acute/recent infarct.

Posterior Cortical Atrophy



PCA Advanced Neuroimaging

Anatomy: occipital 
and parietal lobes

FDG-PET scan –
parieto-occipital  
hypometabolism

Schott, Jonathan M., and Sebastian J. Crutch. "Posterior cortical atrophy." CONTINUUM: Lifelong Learning in Neurology 25.1 (2019): 52-75.

Over 90% of cases due to Alzheimer’s disease pathology



Initial Misdiagnosis is Common

• Under recognized disease:
• Previous lack of consensus criteria

• PCA prevalence is 5-10% of AD cases 

• Experts suggest prevalence is higher

• Patients often see optometrist/ophthalmologist first
• Typical eye exam may be normal

• Field of vision abnormalities may be a clue

• Cataract surgery or Lasik surgery unsuccessful

Crutch, Sebastian J., et al. "Consensus classification of posterior cortical atrophy." Alzheimer's & Dementia 13.8 (2017): 870-884.



Posterior Cortical Atrophy Consensus Criteria

• Step 1: Evidence of neurodegeneration?
• Insidious onset

• Gradual progression

• No other cause (tumor, stroke, eye issue, etc)

• Step 2: Is it posterior predominant?
• Supportive evidence of occipital, occipitoparietal, or 

occipitotemporal atrophy/dysfunction on brain imaging
• MRI or FDG-PET

• Fulfills PCA core clinical/cognitive features
• Meets at least 3 core criteria (next slide)

Crutch, Sebastian J., et al. "Consensus classification of posterior cortical atrophy." Alzheimer's & Dementia 13.8 (2017): 870-884.



Step 2 PCA criteria continued
At least three of following must be present:

Space perception deficit Finger agnosia 

Object perception deficit Left/right disorientation

Environmental agnosia Dyscalculia

Constructional dyspraxia Dysgraphia

Simultanagnosia Apperceptive prosopagnosia

Optic ataxia Homonymous visual field defect 

Oculomotor apraxia Alexia 

Dressing apraxia Limb apraxia

Following must also be true:

Relatively spared anterograde memory function

Relatively spared speech and nonvisual language functions

Relatively spared executive functions

Relatively spared behavior and personality

Gerstmann
Syndrome

Balint’s 
syndrome



PCA Demographics

• In Mayo Clinic experience (n = 91)
• 65% females

• Age of onset: mean 59, SD =7 [Range 45-74]

• Initial symptom:

• Troubles reading, judging distances

• Nearly all are Alzheimer’s pathology ~ 90-95%
• Rare CJD prion cases - “Heidenhain variant” 

• Rare corticobasal degeneration from 4R-Tau

• Overlap of DLB syndrome 

• Usually separated well by history/exam

Schott, Jonathan M., and Sebastian J. Crutch. "Posterior cortical atrophy." Continuum: Lifelong 

Learning in Neurology 25.1 (2019): 52.



• Amnestic AD patients 
read line to line

• PCA patients struggle to 
maintain place in text

• Reading troubles is often 
the first symptom in PCA

Schott, Jonathan M., and Sebastian J. Crutch. "Posterior cortical atrophy." CONTINUUM: Lifelong Learning in 
Neurology 25.1 (2019): 52-75.



Simple Tests for Simultanagnosia

• Navon figure or incomplete letters • Overlapping stimuli

Freud, Erez, David C. Plaut, and Marlene Behrmann. "‘What Is Happening in the Dorsal Visual Pathway." Trends in Cognitive Sciences (2016).
McMonagle P, Deering F, Berliner Y, Kertesz A (2006) The cognitive profile of posterior cortical atrophy. Neurology 66, 331-338.
Shames, H., N. Raz, and Netta Levin. "Functional neural substrates of posterior cortical atrophy patients." Journal of neurology 262.7 (2015): 1751-1761.



Practical recommendations for home:

• Simplify environment:
• Remove clutter, keep pathways clear
• Remove unsafe furniture/rugs
• Ensure adequate lighting

• Increase contrast:
• Paint door frames and light switches contrasting color
• Contrasting color strips at top/bottom and edges of stairs
• Plates on table/silverware with contrast

• Kitchen:
• Compartmentalize pantry/cabinets
• Place cleaning supplies far away from food supplies
• Minimize clutter on counters 



Clinical Take Home Points:

• Posterior cortical atrophy is a distinct phenotype of Alzheimer’s 
disease pathology

• Often younger onset (50-60’s) 

• Higher-order visual networks are involved
• Often require higher-order visual testing to detect on exam

• Quickly test dorsal stream and simultanagnosia

• If suspicious:
• Consult behavioral neurology and get neuropsychological testing



Clinical Puzzle #2

• 47 yoF – 6 years of “memory problems”

• 7 years ago – Straight A’s in dental hygienist school – couldn’t pass 
board exam x2 at the end – unclear reasons, “test taking anxiety?”

• 6 years ago – fired from Aldi’s due to forgetting to order items as a 
supply manager

• 3-5 years ago – fired from various odd jobs for multiple reasons 
• e.g. couldn’t remember how to cook an egg as a nanny

• Started a wallpaper remodeling project – left tasks undone and 
couldn’t complete process (formerly flipped homes)



Puzzle #2 continued…

• Troubles with: board games, cooking, calculations, planning and 
organizing, and multi-tasking

• 2 previous MRI’s read as normal

• Detailed neuropsych testing – did so poorly that they suggested “poor 
effort” and this could be “pseudodementia”



Puzzle #2 Continued…

• STMS - 20/38
• Troubles encoding (initial recall -3 

points), -4 points on calculation, -2 
points on construction

• Needed instructions repeated several 
times

• Could not do Luria Motor 
sequences (pattern of 3 sequences)

• Axial T2 MRI:

Read as normal



Puzzle #2 continued…

• FDG-PET scan results:

• Not pseudodementia

• Early onset Alzheimer’s 
Disease:

• Progressive Dysexecutive 
Syndrome

• Published a case series of 55 
patients with AD biomarkers and 
FDG-PET scans



Cerebrospinal Fluid AD Biomarkers

This represents a more severe case 
of early-onset Alzheimer’s disease



Demographics of Dysexecutive Syndrome

• Mayo Clinic experience with FDG-PETs and AD biomarkers, n = 55
• 62% female

• Age of onset: mean 53.8 [Range 48-69]

• Initial symptom = working memory problems
• “Memory problems” translates to working memory problems

• Initial encoding or initial recall often as bad as delayed recall

• Troubles organizing, planning, executing tasks, playing board games, multi-tasking, 
mental calculations

Townley, Ryan A., et al. "Progressive dysexecutive syndrome due to Alzheimer’s disease: a 

description of 55 cases and comparison to other phenotypes." Brain Communications (2020).



Initial Misdiagnosis is Common

• Initial misdiagnosis was common ~ 80%
• 42% = psychiatric (anxiety, depression, pseudodementia)

• 25% as FTD

• 12.5% as autoimmune – despite normal CSF/antibodies

• Delay in diagnosis: ~ 4 years



Practical Tips for Dysexecutive Patients

• Can respond well to acetylcholinesterase inhibitors 
• 10 mg twice daily (morning with breakfast and evening with dinner)

• Go up 5 mg every 1-2 months

• Rivastigmine patch up to higher doses if diarrhea/GI symptoms on pill form

• Limit distractions while performing tasks
• NO DISTRACTIONS while driving

• Simplify multiple steps into small chunks

• Repetition can help encoding of new information

• Anxiety is very common – SSRI can help



Logopenic Aphasia 

• Primary Progressive aphasia

• Temporoparietal junction

• Left hemisphere predominant

• Due to Alzheimer’s disease proteins
• Not grouped in with frontotemporal 

dementia versions of PPA



What does age have to do with it?

Schöll, Michael, et al. "Distinct 18F-AV-1451 tau PET retention patterns in early-and late-

onset Alzheimer’s disease." Brain 140.9 (2017): 2286-2294.

18F-AV-1451 – Tau PET tracer detecting AD related tau pathology
EOAD = Early Onset Alzheimer’s Disease < age 65
LOAD = Late Onset Alzheimer’s Disease > age 65
HC = Healthy Controls



KU Memory Clinic Experience of AD

• Out of 620 new patients in the last 12 months:
• 116 with amnestic phenotype of probable Alzheimer’s disease

• Avg age at diagnosis = 75.3

• 80 with nonamnestic phenotypes of probable Alzheimer’s disease
• 11 with posterior cortical atrophy

• Avg age at diagnosis = 67.2

• 57 with progressive dysexecutive phenotype
• Avg age at diagnosis = 60.1 (onset ~ 57.5)

• 12 with Logopenic aphasia
• Avg age at diagnosis = 72.2



Alzheimer’s Disease Related Studies
Study PI Population Age Study Summary

Moving 

Together

Ptomey AD 55+ 18 month home exercise via Zoom

TDAD Swerdlow AD/                MCI 

due to AD

50-90 4 month Ketogenic diet

Trailblazer 2 Burns MCI/AD 60 – 85 Eli Lilly Proof of Concept Study- Phase 3 Donanemab (Anti-amyloid) 

Includes: MRI, tauPET, amyloid PET

SIGNAL-AD Townley MCI/AD 55-85 Phase 1b, Safety and Biomarker Study of Pepinemab; Anti-SEMA4D 

Antibody in Early AD | Includes: FDG PET, MRI, Lumbar Puncture, ECG, Labs, 

Cog Testing.

DAPA Burns MCI/AD 50-85 Phase 1/2 trial | Study drug = dapagliflozin

BB8 Billinger MCI/AD 55-85 Cerebrovascular markers for better AD dx

Clinical Cohort Burns MCI/AD Any age Long term observational

NCAD

Devos MCI/AD 60+ Neuropsych changes in AD

AEROBIC Morris MCI/AD 60+ Observing acute exercise on cerebral glucose metabolism, 4 visits, 2 PET 

ADNI3 Burns Normal Cog/ 

MCI/AD

55-90 Biomarker and Imaging Initiative

BIO-HERMES Fikru Normal Cog/ 

MCI/ AD

60-80 Observational Study of older participants |investigating relationship of diff. 

biomarkers of AD | amyloid PET | Results of the PET can be learned by 

participants

CuidaTXT Perales Latino Caregiver 

Study

18+ Txt Message program to help Latino caregivers care for themselves, & their 

loved ones |Up to 4 caregivers per patient| Spanish & English-speaking 

Latino Caregivers



Summary 

• Alzheimer’s disease is defined by AD biomarkers (A+/T+)
• Cerebrospinal fluid can be tested, blood-based markers are coming

• Alzheimer’s disease presents with different phenotypes
• Amnestic predominant, posterior cortical atrophy, progressive dysexecutive 

syndrome, logopenic aphasia

• Brain network level derangement predicts phenotypic presentation
• FDG-PET scan is a good tool for visualizing these patterns

• Age of onset correlates with phenotype at presentation




