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Abstract

INTRODUCTION: Delay in diagnosis of posterior cortical atrophy (PCA) syndrome is

common, and the lack of familiaritywith assessment tools for identifying visual cortical

dysfunction is a contributing factor.Wepropose recommendations for the approach to

the evaluation of PCA clinical features during the office visit, the neuropsychological

evaluation, and the research setting. A recommended screening battery for eye clinics

is also proposed.

METHODS:Recommendationswere developed using results fromaweb-based survey

of members of Alzheimer’s Association International Society to Advance Alzheimer’s
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Research andTreatment (ISTAART)Atypical Alzheimer’sDiseaseProfessional Interest

Area (PIA), literature review, and consensus by the PCA assessment working party of

the Atypical Alzheimer’s Disease PIA.

RESULTS: Survey results revealed robust agreement for assessment tool preferences

for PCA features, and many respondents indicated that they reserve assessment tools

for use only when PCA is suspected. For some PCA features, curated tools were

preferred over validated battery tools, particularly for the office visit. Consensus rec-

ommendations superseded survey preferences for two core cognitive features within

the 2017 PCA diagnostic criteria.

DISCUSSION: These consensus recommendations provide an evaluation framework

for PCA clinical features and can facilitate timely and accurate recognition and diag-

nosis of PCA. Broader use of these tools should be sought, and development and

validation of novel PCA clinical outcome assessments are needed to improve our

understanding of atypical AD and other dementias and support the inclusion of those

with PCA in treatment trials.

KEYWORDS

Alzheimer’s disease, assessment tools, Atypical Alzheimer’s Disease Professional Interest Area,
clinical outcome assessments, PCA clinical features, posterior cortical atrophy

1 BACKGROUND

Posterior cortical atrophy (PCA) is a clinical-radiological syndrome

defined principally by clinical and cognitive features of posterior

cortical dysfunction and supported by posterior cortical neuroimag-

ing features of atrophy and/or hypometabolism and/or hypoperfu-

sion. Prospective neuropathological1–3 and biomarker4–6 studies have

reported evidence of Alzheimer’s disease (AD) pathology in most

cases, although other pathologies can cause or contribute to PCA,

including Lewy body pathology, corticobasal degeneration, and prion

disease. The preponderance of PCA recognized as arising from AD

is reflected in early descriptions of “progressive visuospatial dys-

function,” the “visual variant of AD,” “visual-spatial AD,” or “bipari-

etal” AD.7,8 Core features of the PCA syndrome include deficits

of space and object perception, elements of Balint and Gerstmann

syndrome, apraxia, environmental agnosia, alexia, and homonymous

visual field defects, with relative preservation at the onset of antero-

grade memory, language and executive functions, and behavior and

personality.2,7,9

Despite increased awareness and attention advanced by the pub-

lication of PCA syndrome-defining criteria in 2017,7 the clinical

diagnosis of PCA is often delayed for months or years after initial pre-

sentation. Several factors contribute to the delay. First, the unique

nature of visual symptoms is difficult for individuals to fully articulate

to their health care providers, and ocular disease is usually suspected

as the cause. This can lead to repeated trips to eye specialists and

changes in eyeglass prescriptions8 or other approaches that do not

improve the visual symptoms. Next, posterior cortical impairment is

challenging to identify using traditional cognitive assessment tools.7,8

Finally, the medical community lacks familiarity with the limited set

of assessment tools available for the evaluation of posterior cortical

functions.

This work aims to address gaps in familiarity with tools for assess-

ment by providing recommendations for tools to assess PCA clinical

features in the clinical and research settings. In addition to increasing

awareness, an evaluation framework can facilitate research to advance

our understanding of PCA and the mechanisms that drive clinical het-

erogeneity of disease expression. To accomplish these aims, members

of the Atypical ADProfessional Interest Area (PIA) of the International

Society to Advance Alzheimer’s Research and Treatment (ISTAART)

were surveyed, and a PCA assessment working group developed con-

sensus recommendations based on survey results and expert opinion.

This work follows themodel previously employed for the development

of the 2017 PCA diagnostic consensus criteria7 by a PCA working

group that ultimately established the Atypical AD PIA.

The purpose of this report is to describe the methods, results, and

consensus recommendations for PCA assessment in three settings:

office visits (i.e., physician or provider’s clinic visit), neuropsychology

evaluations, and research studies, and we also propose recommen-

dations for a rapid screening battery for use in eye care clinics (i.e.,

offices of ophthalmologists and optometrists), since visual acuity is not

affected early in the course of PCA

2 METHODS

2.1 Survey design

Wedeveloped aweb-based survey to capture preferences by ISTAART

Atypical AD PIA members for the clinical approach, tasks, tests,
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tools, and stimuli (henceforth referred to as “assessment tools”) in

the evaluation of PCA clinical features in three settings: the office

visit, neuropsychology evaluation, and research studies. Information

regarding respondent background and experience assessing and car-

ing for people with PCA was also captured. For the full survey, see

Supplemental Material.

The assessment tools listed in the survey were selected by a core

group of experts (V.P., D.T.W., S.C., B.B., C.O., and K.Y.). Survey items

sought responses regarding preferences for assessment tools for 12 of

16 core features of PCA as delineated in the 2017 PCA diagnostic cri-

teria (see Table 1).7 Four core features were not included because they

rely on the neurologic examination (oculomotor apraxia, optic ataxia,

and limb apraxia [non-limb kinetic]) or history (dressing apraxia). The

survey included questions concerning non-criteria specified PCA clin-

ical features of impaired dominant parietal skills related to spelling,

gestures, and digit span; early visual (cortical) processing deficits (i.e.,

shape discrimination, shape detection, and size discrimination); visual

crowding; and central achromatopsia.

Write-in options and “free text” comment sections were available.

The frequency of use for each preferred assessment tool could be

indicated by the respondent using one of the following designations:

almost always (>90%), frequently (>50 to 90%), occasionally (20% to

50%), rarely, or never.

We included additional questions regarding preferences for evalu-

ating global cognition and cognitive domains and functions that initially

exhibit relative sparing in PCA. We also included quesitons related

to the respondent’s approach to examining ocular structures, early

visual pathway functions (such as visual acuity, visual field, and pseudo-

isochromatic color vision testing), as well as early visual (cortical)

processing, including shape detection, shape discrimination, and size

discrimination.

2.2 Statistical analysis

Analysis of the frequencyof useof tools to assess spaceperception ver-

sus object perception deficits was performed using the T-test, to eval-

uate differences in assessment frequencies for dorsal visual pathway

(occipitoparietal) and ventral visual pathway (occipitotemporal).

2.3 Survey of ISTAART Atypical AD PIA members

Consent Statement: The study was approved by the Colorado Mul-

tiple Institutional Review Board (COMIRB) and consent was not

required.

Invitation to take the online survey was distributed to the members

of the ISTAART Atypical AD PIA (N = 538 members at that time). Sur-

vey data were collected anonymously using a web-based application

(Research Electronic Data Capture) that is Health Insurance Portabil-

ity andAccountability Act (HIPAA) compliant. The surveywas available

for 3 months between (approximately) August 1, 2020, and November

1, 2020).

RESEARCH INCONTEXT

1. Systematic review: The authors identified the need for

a common framework for posterior cortical atrophy

(PCA) feature assessment through discussions at busi-

ness meetings of the Atypical Alzheimer’s Disease (AD)

Professional Interest Area. A literature review (PubMed)

revealed a lack of data regarding validation of assessment

tools for use in PCA.

2. Interpretation: Data froma surveyof theAtypical ADPIA

membership show clear preferences and robust agree-

ment for preferred clinical assessment tools for PCA

clinical features. Based on survey results and expert

consensus, a PCA Assessment working group from the

Atypical AD PIA provides recommendations for assess-

ment tools for PCA features, including each of the core

cognitive features in 2017 PCA criteria, and a rapid

screening battery for cortical visual dysfunction for use in

eye clinics.

3. Future directions: Development and validation of clinical

outcome assessments for PCA are needed for accurate

prognosis, management, and clinical trial inclusion of

those with PCA.

2.4 Formation of the PCA assessment working
group

The PCA assessment working group was formed by members of

the Atypical AD PIA who responded to an invitation to participate

and by past and current members of the Atypical AD Executive

Board.

3 RESULTS

3.1 Survey respondents: background and general
approach

Fifty-five members (10.2%) of the ISTAART Atypical AD PIA com-

pleted the survey, and respondent background and preferences for the

general approach to PCA clinical feature assessment are described in

Table 2. Seventy percent of all respondents were in practice for more

than 10 years, most were neurologists (60%), and the majority had

assessed and/or cared for at least five people with PCA in the prior

2 years.

When PCA is suspected, 75% of respondents indicated a reliance

on assessment tools that they do not routinely use to assess other

individuals with cognitive impairment. Forty percent of respondents

reported that before cognitive evaluation in those suspected of having

PCA, they do not personally evaluate, or request evaluation by an eye
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TABLE 1 Summary of the diagnostic criteria and consensus classification for posterior cortical atrophy 7.

Core PCA syndrome features (all 3 must be present) Insidious onset, gradual progression, prominent early disturbance of

visual functions, other posterior cortical functions, or both

Core PCA cognitive features (at least 3must be present as an

early or presenting feature)

1. Space perception deficit

2. Simultanagnosia

3. Object perception deficit

4. Constructional dyspraxia

5. Environmental agnosia

6. Alexia

7. Left/right disorientation

8. Acalculia

9. Apperceptive prosopagnosia

10. Agraphia

11. Homonymous visual field defect

12. Finger agnosia

*13. Oculomotor apraxia

*14. Optic ataxia

*15. Limb apraxia (not limb-kinetic)

*16. Dressing apraxia

*Features not included in the survey

Core PCA neuroimaging features (supportive of diagnosis) Prominent occipitoparietal or occipitotemporal atrophy or

hypometabolism or hypoperfusion onMRI, FDG-PET, or SPECT

Other cognitive domains (all must be evident) Relatively spared: anterogradememory function, speech and non-visual

language functions, executive functions, and behavior and personality

Exclusions Unable to explain symptoms based on the following: afferent visual

dysfunction, afferent visual lesions, vascular lesions, brain tumor or

othermass lesions, or any other causes

Abbreviations: FDG-PET, Fludeoxyglucose (18F)-positron emission tomography; MRI, magnetic resonance imaging; PCA, posterior cortical atrophy; SPECT,

single photon emission computed tomography.

specialist, of ocular structures or early visual pathway functions that

include the funduscopic examination, visual acuity, perimetric visual

field assessment, pseudo-isochromatic color vision testing, shape and

size discrimination, and shape detection. Among the 60% of respon-

dents who do assess ocular structures and early visual functions,

or rely on others to do so, most indicated that visual acuity for

each eye is tested (81.8%), followed by shape discrimination test-

ing (54.5%), pseudo-isochromatic color plate testing (i.e., Ishihara)

(48.5%), funduscopic examination (45.5%), perimetric visual field test-

ing (36.4%), shape detection testing (30.3%), and size discrimination

testing (30.3%).

3.2 Survey results

3.2.1 Agreement on preferred assessment tools

For nearly all PCA features and all settings, there was clear agree-

ment on the first and second preferences for assessment tools. (See

Table S1 for the top-ranked assessments.) Office setting: there was

a separation between the second preference and the next ranked

option by 1 to 18 respondents, except for object perception impair-

ment, which had two options ranked after the first preference with

an equal number of respondents. Neuropsychological evaluation set-

ting: there was a separation by one to five respondents between the

second-ranked option and next ranked option for all features except

early visual processing deficits (five respondents for each option after

the first ranked preference), and alexia (six respondents each for two

options after the first ranked option). Research setting: there was no

separation between the top three options for simultanagnosia and

object perception deficit, whereas all other features had separation by

one or two respondents between the first and the next preferred

options.

3.2.2 Preferences for assessment tools

For the evaluation of several PCA clinical features, more respondents

preferred curated stimuli over any single stimulus or assessment tool

from a validated battery, such as the Visual Object and Space Per-

ception Battery (Warrington E.K., James M. (1991) Bury St Edmunds,

England: Thames Valley Test Company) or from a standardized battery,

such as the Cortical Vision Screening Test (https://www.corvist.org/).

Thiswas true for theoffice visit setting for space perceptiondeficit, simul-

tanagnosia, object perception deficit, alexia, early visual (cortical) processing

deficits, and central achromatopsia. For the neuropsychology setting,

more respondents preferred curated stimuli over any validated battery

stimulus for alexia and central achromatopsia, whereas preferences for

curated versus standardized battery stimuli were equal for early visual

(cortical) processing deficits. (See Table S2.)
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TABLE 2 Survey respondent background and response to general
approach for posterior cortical atrophy assessment.

Survey question (paraphrased if necessary)

Total respondents (%

of total responding to

question)

Total completing the survey 55

What is your specialty?

Neurologist 33 (60%)

Psychiatrist 3 (5.5%)

Neuropsychologist 10 (18.2%)

Geriatrician 3 (5.5%)

Research scientist with patient contact 6 (10.9%)

Research scientist without patient contact 0

Howmany years in practice?

1–4 8 (16%)

5–10 7 (14%)

>10 35 (70%)

Howmany PCA patients have you cared for and/or assessed in past

2 years?

0 4 (7.3%)

1–4 21 (38.2%)

5–10 14 (25.5%)

>10 16 (29.1%)

If PCA is suspected, do you use tasks and tests you do not always use

for cognitive assessments?

Yes 42 (75%)

No 14 (25%)

Do you or an allied health professional assess early visual pathway

function before proceedingwithmore complex visual pathway

testing?

Yes, I complete all early visual pathway

testing

8 (14.6%)

Yes, an ophthalmologist or optometrist

completes some or all early visual

pathway testing

13 (23.6%)

Yes, the assessment is completed byme and

an ophthalmologist or optometrist

12 (21.8%)

No, early visual pathway function

assessment is not completed prior

22 (40%)

3.2.3 Frequency of use for preferred assessment
tools

More than 50% of respondents indicated that they use preferred

assessment tools “almost always (>90%)” or “frequently (50% to90%),”

in at least one setting, for the following PCA features: space percep-

tion deficit (65.7% of respondents), simultanagnosia (69.5%), construc-

tional dyspraxia (84.8%), alexia (69.9%), right/left disorientation (93.0%),

acalculia (63.8%), agraphia (88.5%), homonymous hemianopia (57.1%),

and finger anomia (71.7%). Less than 50% of respondents reported

F IGURE 1 Frequency of use of preferred tools for space and
object perception assessment. Data reveal that more respondents use
their preferred tools for space perception assessment “always or
frequently” than for object perception assessment. In turn, more
respondents use preferred object perception tools “occasionally or
rarely” compared to use of preferred space perception tools.

using their preferred assessment tools “almost always” or “frequently”

for object perception (45.4%) and apperceptive prosopagnosia (37.7%).

More respondents reported using their preferred tools “always or

frequently” for space perception assessments compared to object

perception assessment (58.1% vs 37.4%, p < 0.001), whereas more

respondents reported using preferred tools “occasionally or rarely” for

assessing object perception compared to space perception (32.2% vs

62.6%, p< 0.00001) (see Figure 1).

For PCA non-criteria features, preferred assessments tools were

“almost always or frequently” used by more than 50% of respondents

for other dominant parietal dysfunction (85.9%), whereas less than 50%

of respondents indicated “almost always or frequently” for preferred

tools for central achromatopsia (45%), early visual (cortical) processing

deficits (48%), and visual crowding (32.3%).

3.3 Consensus for PCA assessment working
group recommendations

3.3.1 Meetings and discussions

The first PCA working group meeting was held virtually (December

2020, Total N = 13 participants) and featured an open discussion of

goals and priorities. Topics included inherent and practical challenges

associated with PCA assessment, priorities for assessment (diagnostic

and prognostic, phenotyping, validation, and outcome measures), lim-

itations of existing tools, proprietary issues, and time constraints for

testing. At a follow-upmeeting (March 2021, TotalN= 17 participants)

survey results were reviewed further and the plan for finalizing rec-

ommendationswasmade. It was agreed that shared resources for PCA

assessment tools were important.

The working group acknowledged the resourcefulness of clini-

cians and emphasized the need to avoid being overly prescriptive.
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Other themes discussed were the gap in data regarding assessment

tool sensitivity and specificity and the need for further investiga-

tions, particularly for staging and longitudinal assessments. The group

acknowledged that the inclusion of people with PCA in treatment tri-

als will ultimately depend on validated clinical assessments tools and

a need for the development and validation of clinical assessments to

complement available fluid and imaging biomarkers.

3.3.2 Consensus recommendations

A semi-quantitative and expert consensus approach was used to build

recommendations for assessment in the three settings and a rapid

screening battery for eye clinics. Theworking group considered assess-

ment tool preference totals, frequency of use for assessment tools,

proprietary issues (i.e., licensing and costs), and time constraints for

each setting.

The final consensus recommendations are shown in Table 3. The

percentage of respondents choosing one or more of the tools within

the final recommended was greater than 75% for 80% of the recom-

mendations (see Table S3 for details). Recommendation for a rapid

screening battery for eye clinics is shown in Table 4. Recommendations

for each PCA feature consist of three assessment tool options listed

in the order of preference for each setting. Some features have fewer

than three options because of the limited number of assessment tools

or approaches available.

3.3.3 PCA working group recommendations
distinct from survey results

Recommendations by the working group that superseded survey pref-

erences are noted for the following: apperceptive prosopagnosia,

homonymoushemianopia, central achromatopsia, early visual (cortical)

processing deficits, and global cognitive measures. Factors contribut-

ing to this are discussed further.

Apperceptive prosopagnosia. Diagnosis of the apperceptive variant of

prosopagnosia involves demonstrating prosopagnosia (i.e., inability to

know that a face has been seen before) due to impaired facial coding

of facial features/structures.10 By contrast, associative prosopagnosia

is the inability to link a face tomemories, despite intact facial coding.11

The apperceptive variant of prosopagnosia is a core PCA feature in the

2017 criteria, whereas associative prosopagnosia is not. Using these

distinctions, theworking group recommends startingwith assessments

that determine the presence or absence of impaired facial coding to

diagnose apperceptive prosopagnosia. These include the CORVIST

Face Perception tests, the Cambridge Face Perception Test, or the

Glasgow Face Matching Test, which are recommended for all three

settings.

Alternatively, an examiner can assess for prosopagnosia starting

with the survey respondent preferences of the Cambridge Face Mem-

oryTest or theWechslerMemoryScale-III Faces (neuropsychology and

research settings) or a set of curated images of famous faces for recog-

nition (office setting). Once prosopagnosia is established with these

tools, testing for apperceptive prosopagnosia should proceed using

the tests recommended above and in Table 3. When using a famous

faces collection, we recommend considering the educational, cultural,

and generational backgrounds of an individual. Of the 24 respon-

dents who prefer the use of famous faces, 16 respondents (66.7%)

reported that they do not adjust the collection for an individual’s

background.

Homonymous visual field loss. Confrontational visual field testing (i.e.,

finger counting in each quadrant)was preferred by respondents for the

assessment of homonymous visual field loss. The working group rec-

ommends that threshold perimetry be used if confrontational finger

counting is normal or inconclusive in the office setting, and threshold

perimetry is recommended as the first choice in the research setting.

Visual field threshold perimetry determines the brightness threshold

for a small stimulus (typically a 4mm2 circle ofwhite light) at numerous

locations throughout the visual field for each eye separately, as pre-

sented by a computer algorithm. Threshold perimetry is recommended

because it is a standardized, systematic approach that has greater sen-

sitivity to abnormal sensory thresholds (i.e., the weakest stimulus that

can be detected) than finger counting.

Central achromatopsia. Survey respondents preferred pseu-

doisochromatic plate testing and the use of color association questions

(i.e., “What color is a stop sign?”). However, central achromatopsia is

the impaired perception of the distinction betweendifferent chromatic

hues due to cortical dysfunction. The use of pseudoisochromatic color

plate testing can be abnormal in the presence of simultanagnosia,

and reporting the color of things involves semantic knowledge and

imagery. For these reasons, the working group recommends pseu-

doisochromatic plates as a third option in the office visit and the

neuropsychology evaluation setting, with a color hue discrimination

test and a color hue matching test as the first and second options.

For the research setting, standardized color hue discrimination tests

(Farnsworth Munsell color hue or CORVIST hue discrimination tests)

are recommended.

Early visual (cortical) processing deficits and visual crowding. For the

research setting, curated images were preferred by respondents.

Instead, the working group recommends the use of validated tools

within the CORVIST for size discrimination, shape discrimination,

shape detection, and crowding.

Measures of global cognition. The Mini-Mental State Examination

and Montreal Cognitive Assessment were preferred by more sur-

vey respondents (N = 44 respondents) than Addenbrooke’s Cogni-

tive Examination-III (ACE-III) (N = 10). The advantage to the ACE-

III, however, is that there is adequate testing of multiple domains,

including the visuospatial/perceptual domain, to allow for comparison

between domains (ACE-III is available for free). Specifically, visuospa-

tial/perceptual testing on theACE-III includes two items for copy, clock

drawing, dot counting, and fragmented letter recognition. Thus the

working group recommends the ACE-III in all settings, although time

constraints could limit its use in the office visit setting.
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TABLE 4 Recommendations for rapid screening battery for cortical visual dysfunction for eye clinics.

Visual field perimetry and at least two of the following are recommended for screening in eye clinics:

1. Interpretation of Poppelreuter-Ghent Overlapping Figure(s)

2. Interpretation of Navon figure(s)

3. Copy an intersecting pentagon figure

4. Read two short paragraphs: one in cursive and one not in cursive

5. Test for visual crowing using the Cortical Vision Screening Test (CORVIST) crowding test

6. If there is no evidence of ocular cause for visual symptoms, have patient complete the Colorado posterior cortical questionnaire [17]

Further instructions and stimuli can be found at: https://neurologyevent.ucdenver.edu/documents/EyeClinicVisualCorticalScreening.pdf

4 DISCUSSION

Weprovide recommendations for assessment tools to evaluate clinical

features of PCA and global cognition in clinical and research settings,

as well as a rapid screening battery for eye clinics. The recommenda-

tions are organized around the core cognitive features in the2017PCA

criteria and additional features of posterior cortical visual dysfunction.

We did not make recommendations for the assessment of cognitive

domains that are relatively spared in PCA, given that the majority

of survey respondents indicated “no preferences.” We provide survey

response data from those who had preferences in Table S3. Guidance

for tools that minimize reliance on visual perception for the assess-

ment of relatively spared domains in PCA awaits future explorations

and dedicated study of the topic.

Approximately 10%of themembers (55members) responded to the

survey, and it is noteworthy that the consensus criteria published in

2017 was based on 38 survey respondents.7 Overall, we believe that

the respondents represent those with significant clinical experience

in assessing and caring for patients with the rare syndrome of PCA.

There was a robust agreement for preferred assessment tools used

“frequently or almost always.”

Of interest, less than half of respondents chose tools they use “fre-

quently or almost always” for object perception deficits and apperceptive

prosopagnosia. Therewas a significantly greater fractionof respondents

who use their preferred tools “almost always or frequently” to assess

dorsal visual pathway (occipitoparietal) functions compared to ventral

visual pathway (occipitotemporal) functions. The reasons for thismight

include familiarity andavailability of ventral pathwayassessment tools;

further work to explore this potential gap is needed.

When PCA is suspected, respondents use assessment tools that

they do not routinely use for individuals with cognitive impairment not

suspected of having PCA. This highlights the importance of dissem-

ination of recommendations to increase familiarity with assessment

tools beyond experts. It also underscores the potential that reserving

assessment tools only for those suspected of having PCA increases

the risk of under-recognition of dementia-related visual impairment

and reduces our ability to understand phenotypic heterogeneity and

to accurately describe individuals who fall in the middle of a pheno-

typic continuum. For example, individuals with an “equivalent” degree

of impairment in memory and visual domains can bemissed. Clinicians,

neuropsychologists, and researchersmust take notice of whether their

cognitive batteries lack adequate assessment of visual posterior corti-

cal functions andwork to remedy gaps to better serve patients and the

field.

An important broad recommendation we include is to ensure

measurement of visual acuity, examination of anterior and posterior

segments of both eyes, and assessment of early visual (cortical)

processing before diagnosing PCA. The survey revealed that these

evaluations are not always performed, despite 2017 PCA criteria that

stipulate that the diagnosis of PCA is excluded if there is evidence

of anterior afferent visual causes for symptoms.7 In addition, early

visual (cortical) processing deficits impact the assessment of otherPCA

features. It is important to note that data reveal that visual impair-

ment from eye disease is a risk factor for age-related cognitive decline,

and recognition and treatment of visual impairment can improve the

trajectory of cognitive decline.12–14

Survey responses indicated a preference for curated tools for some

PCA features, particularly in the office setting. This could reflect a

lack of access to, or familiarity with, validated batteries with appro-

priate stimuli. However, a very limited number of stimuli and tools are

available,which creates the impetus to curate stimuli that increase sen-

sitivity to detect impairment. One concern is the lack of standardized

methods for presentation and interpretation of results. Although this

approach is not uncommon in the office setting, this finding reveals a

gap in clinical trial readiness for peoplewith PCA syndrome, regardless

of the underlying pathology targeted. The recommendations reflect

consideration for the use of valid tools whenever appropriate, and fur-

therwork is needed tovalidatepreferredassessment tools anddevelop

practical and valid assessment batteries that capture posterior cortical

dysfunction.

A novel PCA testing toolkit with example stimuli and instruc-

tions that reflect these recommendations is in development by one

of the authors (K.Y.).15 Similarly, instructions and stimuli for the rec-

ommended rapid screening battery for eye clinics are available at

this link: Eye Clinic Rapid Visual Cortical Screening. We also include

a video demonstrating the interpretation of a Poppelreuter-Ghent

Overlapping Figures image by a personwith PCA (see Box 1).

Dissemination of these recommendations will rely on clinicians and

researchers in the field to share them with colleagues in neurology,

neuropsychology, psychiatry, gerontology, ophthalmology, and optom-

etry. We encourage investigators to use the recommendations as an

impetus to develop and validate novel PCA assessment tools and

batteries for screening, diagnosis, staging, phenotyping, and clinical

outcome assessments for treatment trials.
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Box 1: Patient presentation and video demonstrating impaired perception of Poppelreuter-GhentOverlapping Figures

A previously healthy 52-year-old man presented with a report of 1 year of difficulty reading his own handwriting and getting lost while

driving. He had a normal eye examination, and he was referred after a Brain MRI scan was normal. Assessment tools rapidly identified

constructional dyspraxia (severely impaired cube copy, below right) and impaired interpretation of Poppelreuted-Ghent Overlapping

Figures (video, below left). Further evaluation and neuropsychology assessment identified multiple PCA core features (space and object

perception deficits, simultanagnosia, alexia, acalculia, agraphia, homonymous hemianopia) with relative sparing ofmemory, language, and

executive domains, and no behavioral or personality changes were noted. The video demonstrates the use of a four-figure Poppelreuter-

Ghent Overlapping Figures image, and the patient was only able to properly perceive two of four objects. He was asked to continue

reporting what he was seeing after he paused, but portions of the other figures were confusing to him. Poppelreuter-Ghent Overlapping

Figures with a greater number of overlapping figures and/or increased figure rotation can be used to increase the difficulty of the test, if

needed.

In summary, the current work follows previous multicenter efforts

to improve the characterization of core clinical-radiological features of

the PCA syndrome, and it supports the objective to create a common

evaluation framework for PCA that was endorsed by the preceding

PCA working group that developed the 2017 PCA criteria.7,16 The

framework we provide can facilitate timely and accurate recognition

and diagnosis of PCA, support investigations of longitudinal profiles

of the PCA syndrome, and foster the development of validated mea-

sures that capture posterior cortical dysfunction. Such assessment

tools are critical to advancing our understanding of the pathophysiol-

ogy of dementias and accelerating treatment trials. Future initiatives

will be aimed at advancing this evaluation framework.
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SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.
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