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Posterior Cortical Atrophy (PCA) and Logopenic progressive aphasia (LPA)

are nonamnestic variants of Alzheimer’s disease (AD). Language deficits are a

hallmark of LPA but not PCA. Studies have revealed the presence of language

deficits in PCA similar to LPA, however it has not been a consistent observation.

Only alexia and agraphia are the language deficits listed in the latest consensus

criteria for classification of PCA. In this case report we present the clinical,

cognitive-linguistic, and neuroimaging features of a patient presenting with

an unusual overlap of LPA-PCA. Although the diagnostic characteristics for

LPA is fulfilled, the probable progression of the disease to exhibit most of the

characteristics similar to PCA is highlighted. Thus, it contributes to the notion of

a continuumbetween the two atypical variants of AD. The possibility of patients

with PCA to exhibit language deficits with the progression of the disease similar

to that of LPA that primarily involves the phonological short-term memory

deficits is emphasized. The need to not undermine the language deficits

irrespective of the stage of the disease in PCA is weighed upon for a better

identification and management via speech-language intervention programs.

KEYWORDS

logopenic progressive aphasia, posterior cortical atrophy (PCA), cognition, language,

intervention - behavioral

Introduction

Posterior cortical atrophy (PCA) is a form of pre-senile dementia that is primarily

characterized by a selective and a progressive decline in cortical visual functioning and

posterior cognitive functions. It is characterized by alexia, agraphia, visual agnosia, and

few or all features of Balint’s syndrome and Gerstmann’s syndrome (Benson et al., 1988).

Most of the cases are commonly associated with underlying Alzheimer’s dementia (AD)

pathology while a few are also associated with Dementia of Lewy bodies and Prion disease
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(Renner et al., 2004; Tang-Wai et al., 2004; Alladi et al.,

2007). Unlike those with typical AD, episodic memory, insight,

and judgement remain relatively preserved in PCA (Benson

et al., 1988). Studies have revealed that in cases of PCA

with AD pathology, the distribution of neurofibrillary tangle

and, neuritic plaques is higher in density along occipital,

posterior parietal and temporo-occipital cortex while fewer

pathological changes are observed in the pre-frontal cortex

(Ross et al., 1996; Hof et al., 1997). As per the latest consensus

on three-level classification of PCA (Crutch et al., 2017),

classification level-1 defines the core clinical, cognitive, and

neuro-imaging characteristics of PCA and defines pure-PCA as

being characterized by insidious onset with gradual progression

with prominent early visual disturbance and/other posterior

cortical functions. At least three of the several posterior

cortical dysfunctions along with relatively spared anterograde

memory function, speech and non-visual language functions,

personality, behavior, and executive functioning have been

described. On neuroimaging, a predominant occipito-parietal

or occipito-temporal atrophy/hypometabolism on MRI and

PET are reported. Classification level-2 defines PCA-Pure and

PCA-Plus i.e., in addition to the features of core PCA, core

features of other neurodegenerative conditions can co-occur,

like Dementia of Lewy Bodies or Corticobasal syndrome. Level-

3 defines the underlying cause of the PCA syndrome based

on the pathophysiological biomarker evidence. The major

focus in cases with PCA has been on the prominent visual

disturbance and the language symptoms are undermined. Alexia

FIGURE 1

Sample of written description task on a given topic.

and Agraphia are the only language symptoms considered in

the consensus criteria (Crutch et al., 2017). Language and

visuospatial presentations are primary symptoms of those with

non-amnestic variants of probable AD dementia i.e., logopenic

progressive aphasia (LPA) and PCA respectively. Language

impairments were reported even in the earliest reports of PCA.

Transcortical sensory aphasia syndrome was initially described

in this cohort (Benson et al., 1988). Studies have revealed

the presence of Wernicke’s aphasia, Conduction aphasia, and

anomic aphasia in some cases with PCA (McMonagle et al.,

2006). A “logopenic syndrome” was also reported in cases

with PCA and was characterized by fluency impairments

and anomia (Magnin et al., 2013). LPA is a variant of

Primary Progressive Aphasia (PPA), which is characterized

by prominent language deficits. Deficits in word retrieval in

spontaneous speech and confrontation naming and sentence

repetition deficits are the hallmark features of LPA. Based on

the International consensus criteria for classification of PPA

(Gorno-Tempini et al., 2011), the clinical diagnosis of LPA

requires the presence of the following core features: impaired

word retrieval in confrontation naming and spontaneous speech

along with impaired repetition of phrases and sentences.

At least three of the following four features need to be

present: phonological errors in naming and spontaneous

speech, spared object knowledge and word comprehension,

spared motor speech and absence of frank agrammatism.

The clinical diagnosis should be further supported by neuro-

imaging findings which include predominant left posterior

perisylvian or parietal atrophy/hypometabolism on MRI and

PET respectively. PCA can also frequently involve atrophy of

the left parietal and posterior temporal cortices (Magnin et al.,

2013). Considerable overlap in the language profiles of PCA

and LPA has been reported with respect to auditory input

processing, digit span, and repetition tasks with a relatively

spared performance in comprehension and spontaneous speech

task (Crutch et al., 2013). A recent case study reported a

case presenting with overlapping (clinical, anatomical, and

cognitive) features of both PCA and LPA (Fitzpatrick et al.,

2019). The possibility of either conditions to occur along a

spectrum depending upon the stage of the disease rather than

fulfilling the strict diagnostic criteria for a particular condition,

i.e., PCA or LPA, was considered. Identifying such cases with

significant overlap of the two conditions is crucial for early

identification and planning intervention. Although there are

no definitive management options for visual disturbances in

such overlap conditions, speech and language intervention

plays an important role in language deficit (Louis et al., 2001;

Henry et al., 2019). The current case study illustrates the

importance of comprehensive cognitive-linguistic evaluation of

a case presenting with characteristics of PCA and LPA at the

initial stages of disease onset. The need to not underestimate

the language deficits (at the outset) is emphasized for facilitating

diagnosis and intervention by a multi-disciplinary team.
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Clinical history

A 50-year-old, right-handed, Tamil, Kannada, and English-

speaking engineer presented with the complaint of difficulty

in recalling information for the past 2.5 years. He was normal

until he noticed a gradual difficulty in recollecting things

that he wanted to convey to his colleagues at work, losing

the information conveyed after a while, searching for letters

while typing on the keyboard, making spelling mistakes in

written notes, change in handwriting and orientation of text

while writing on a paper, and problems with calculation. He

further reported having difficulty in framing sentences while

speaking and conveying things cohesively in a conversation.

His spouse gave a history of slowness in recollecting names

of people, reading difficulty especially when having to shift

to the next phrase in a paragraph, interchanging letters of a

word while reading, and difficulty in locating his belongings

in the wardrobe, i.e., a tendency to reach the target object

by exhibiting movements surrounding it and not immediately

reaching it. She reported the symptoms as having occurred over

the last 2.5 years but having worsened in the past 5 months.

She also reported having noticed prominent difficulty in word

retrieval in naming and during general conversation as the

initial symptoms, followed by a gradual onset of visuoperceptual

impairments. He had taken a sabbatical from his job due to

FIGURE 2

Magnetic Resonance Imaging of the Brain-T1 MPR Sagittal (A)

and T2 Flair coronal (B) image showing asymmetrical left

predominant parietal lobe atrophy. Axial ADC (C) section

showing no di�usion restrictions. Axial SWI (D) sections showing

no areas of blooming.

difficulty in coping with the roles and responsibilities assigned to

him. He was partially dependent on her for his activities of daily

life, which was attributed primarily to his visual disturbances.

The nature and course of the condition were insidious in onset

and progressive, respectively.

There was no history of way finding difficulty, dressing

apraxia, visual neglect, behavioral disturbances, or weakness of

limbs. There was no h/o hypertension, diabetes, ischemic heart

disease or chronic illness, or any family history of similar illness.

Cognitive-linguistic assessment

Cognitive examination revealed significant deficits in

general cognition on Addenbrooke’s Cognitive Examination-

Revised (ACE-R) (Mekala et al., 2020). A total score of 42/100

with the sub-domain scores: attention: 07/18, memory: 07/26,

fluency: 07/14, language: 18/26, and visuospatial abilities: 03/16

were obtained. The poor performance on the domains of

attention andmemory could be primarily attributed to deficits in

phonological short-term memory since our case constantly said

he knows what to say but is unable to say it immediately and his

responses improved when provided with phonemic cues. Speech

evaluation revealed normal motor speech abilities. Language

assessment using Western Aphasia Battery-Revised (WAB-R)

revealed relatively fluent speech with word finding pauses,

and adequate content. However, spontaneous speech lacked

coherence due to inappropriate pauses, whole phrase repetitions,

and interjections. Auditory word recognition was adequate

except for fingers and right-left orientation, for which confusion

persisted. Comprehension of complex sequential commands was

affected owing to their length and spatial nature of the task.

Repetition was intact only up to 3-word phrases and naming

was fair although marked by phonological paraphasia (ex:

“y/eye”, “as/axe”, “pumpin/pumpkin”) and semantic paraphasias

(ex: coconut/onion, cockroach/ant). Generative and phoneme

fluency were poor. The aphasia quotient (AQ) was 77.5,

suggestive of mild language impairment. Performance on the

Indian semantic memory battery revealed relatively preserved

semantic memory (Paplikar et al., 2022). Due to the lack

of coherence in the spontaneous speech task, a sentence

production task was administered which revealed difficulty in

forming sentences when provided with visual and auditory

primes, however, on the anagram task developed for assessment

of sentence formation, the performance was adequate, thus

suggestive of auditory verbal working memory deficits. Reading

was intact at word and phrase level and affected for sentences.

Reading comprehension was adequate for simple sentences

and writing was characterized by slowness and spatial errors

affecting legibility. Spelling mistakes were characterized by

substitution, omission, and addition errors (ex: boile/boil,

milke/milk, fiter/filter and suger/sugar) (Figure 1), features

suggestive of the possibility of a graphemic buffer disorder.
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FIGURE 3

FDG-PET Brain Axial (A), Sagittal (B), and Coronal (C) showing

moderate to severe hypo metabolism predominantly involving

the posterior parieto-occipital and temporal cortices with left

predominance along with posterior cingulate gyrus. ASL image

(D) showing reduced perfusion in bilateral parietal and

parietotemporal with left a�ected more than right. Post

cingulate gyrus hypoperfusion is also seen.

Evaluation of construction ability revealed simplification of

3D images to 2D. Assessment of higher cognitive functions

revealed dyscalculia. Constructional dyspraxia was present

along with right-left confusion and finger agnosia. The

Clinical Dementia Rating (CDR) score was 1 suggestive of

mild dementia.

Neuroimaging of the brain on Magnetic Resonance

Imaging (MRI) (Figure 2) revealed asymmetrical left

predominant parietal lobe atrophy. FDG-PET brain (Figure 3)

revealed moderate to severe hypometabolism involving

the posterior parieto-occipital and temporal cortices with

left predominance.

Table 1 describes the consensus criteria for pure-

PCA, PPA, and LPA based on the criteria by Mesulam

(2001), Gorno-Tempini et al. (2011), and Crutch et al.

(2017) respectively and the features observed in our case.

Based on the clinical, cognitive-linguistic, and neuro-

imaging features, the possibility of an LPA-PCA overlap

was considered.

Speech and language intervention was initiated

for the case with a major focus on intensive word

retrieval that emphasized on using the relatively spared

semantic system. Caregiver counseling was also done.

Informed consent was obtained from the participant for

the study.

Discussion

Our case report describes the cognitive-linguistic and

neuroimaging features of an individual presenting with features

of both PCA and LPA. Our case successfully meets most of the

criterion for the diagnosis of LPA with respect to the deficits

in language functions as described in Table 1, as well as some

of the criteria for PCA, but does not completely fit into the

“Pure-PCA” or “PCA-Plus” conditions. A diagnosis of PPA

requires language disturbance as a primary symptom at onset

and this being a principal cause of impaired daily activities

(Mesulam, 2001). In our patient, although deficits in language

and visual disturbances were the earliest symptoms, the deficits

in word retrieval in general conversation and naming were one

of the first symptom reported by the spouse when insisted to

recall the timeline of problem onset. The probability that the

condition evolved with time from LPA into an overlap of LPA-

PCA complex is higher. This finding adds to the notion of

a phenotypic continuum between these atypical forms of AD.

This also emphasizes the subtle boundary between the posterior

syndromes. The progression of symptoms from word retrieval

deficits to difficulty in recollecting information to be conveyed

to the other posterior cognitive symptoms is quite rapid in

our patient. Considering the swiftness in progression of the

symptoms, a question arises on whether individuals with “Pure

PCA” can also have associated language deficits in addition

to the primary higher visual processing disturbances? This

question becomes significant considering the latest consensus

criteria for the classification of PCA (Crutch et al., 2017).

Alexia and agraphia are the only language symptoms reported

in the consensus criteria with otherwise spared non-visual

language functions. Based on this, there will be a tendency to

undermine the language symptoms, if any, at onset or with the

progression of the disease. Studies have revealed the presence of

language deficits in individuals with PCA. One of the earliest

studies by Benson et al. (1988), identified the presence of a

transcortical sensory aphasia syndrome in PCA cohort; a profile

similar to Wernicke’s aphasia, Conduction aphasia, and anomic

aphasia was also revealed by another study (McMonagle et al.,

2006). The presence of a logopenic syndrome i.e., anomia,

deficits in fluency, and length dependent deficits were also

observed in individuals with PCA (Magnin et al., 2013). A

recent study aimed to evaluate the language profile of PCA

(Crutch et al., 2013). A comparison of language profiles between

LPA and PCA revealed better performance on all language

tasks in PCA over the LPA cohort. But PCA patients had

poorer performance in auditory input processing and working

memory tasks while those with LPA had poor performance

in comprehension, naming, fluency, and spontaneous speech.

But the language profile described here for the PCA cohort

is similar to the profile observed in our patient. Most of

the language deficits were mainly associated with deficits in

phonological short-term memory. This in turn highlights the
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TABLE 1 Consensus criteria for pure-PCA, PPA, and LPA and the clinical, cognitive, and neuroimaging features of our patient.

Consensus criteria for pure-PCA Features observed in the case

Insidious onset and gradual progression Yes

Prominent early disturbance of visual± other posterior cognitive functions Yes

Seven of the sixteen features present as early or presenting symptoms with the evidence of their

impact on activities of daily life*:

Constructional dyspraxia

Yes

Right-left disorientation Yes

Simultanagnosia Yes

Alexia Yes

Acalculia Yes

Agraphia Yes

Finger agnosia Yes

All of the following must be evident:

- Relatively spared anterograde memory function No**

- Relatively spared speech and non-visual language functions No

- Relatively spared executive functions Yes

- Relatively spared behavior and personality Yes

Neuroimaging: Predominant occipito-parietal or occipito-temporal

atrophy/hypometabolism/hypoperfusion on MRI/FDG-PET/SPECT

Yes

Inclusion criteria and exclusion criteria for PPA

Inclusion criteria:

- Most prominent clinical feature is difficulty with language Yes

- Language deficits are the primary cause for impaired activities of daily life Yes

- Aphasia is the most prominent difficulty at onset and during initial phase of the disease Yes

Exclusion criteria:

- Pattern of deficits better accounted for by the non-degenerative nervous or medical disorders No

- Cognitive deficits are better accounted for by psychiatric diagnosis No

- Prominent initial episodic memory, visuoperceptual impairments, and deficits in visual memory No

- Prominent initial behavior disturbances No

Consensus criteria for LPA

Clinical features:

Both the following features must be present:

- Impaired word retrieval in spontaneous speech and naming

- Impaired repetition of phrases and sentences

Yes

At least three of the following features must be present

- Phonologic errors in spontaneous speech

- Spared single word comprehension and object knowledge Yes

- Spared motor speech

- Absence of frank agrammatism Yes

Imaging supported diagnosis

- Predominant left posterior perisylvian or parietal atrophy/hypoperfusion or hypometabolism on

SPECT or PET

Yes

Histopathologic evidence of a specific neurodegenerative pathology Could not be done

*At least three of the sixteen features must be present as early or presenting features as per the consensus criteria by Crutch et al. (2017).

**Appeared to be mainly due to deficits in phonological short-term memory.
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commonalities in the language profile of those with PCA and

LPA (with no mutual overlap). The presence of phonological

deficits in either condition is possible when associated with

atrophy of the posterior temporo-parietal cortex, since the

phonological loop is attributed to this area (Baddeley, 2003).

Based on the latest models of the articulatory-phonological

pathway, the conversions between the motor and auditory

phonological codes are linked to the left temporo-parietal cortex

(Hickok, 2012). This explains the phonological errors and verbal

short-term memory deficits of our patient. The performance

on most of the tasks involving auditory input i.e., digit, letter,

word, and sentence repetition tasks was significantly affected,

suggestive of a deficit in phonological short-term memory

and a relatively better performance on sentence formation

involving anagram tasks over those involving auditory and

visual primes emphasizes on the possibility of working memory

deficits (Weintraub et al., 2009; Foxe et al., 2013). The

spelling impairment was consistent with graphemic buffer

disorder, neuro-anatomical areas implicated for which include

left parietal-occipital (Hillis et al., 2002), left temporo-parietal

(Tainturier and Rapp, 2003), and left posterior temporal (Kan

et al., 2006) regions.

One of the major limitations of the study is the lack

of CSF biomarkers in supplementing the clinical, cognitive-

linguistic, and neuroimaging findings. But the findings of this

case study are important to enhance awareness among clinicians

about the possibility of language deficits similar to LPA even

among cases with PCA with disease progression. Based on

our observation in the current study, we hypothesize that the

higher the chances of progression of atrophy from occipito-

parietal or occipito-temporal cortices to gradually involve the

temporo-parietal cortex with left predominance, the higher

the possibility of a logopenic syndrome in a PCA patient.

The anticipation of such possibilities can only add to the

enhancement of patient care. In our patient, although the

visuo-spatial disturbances were prominent, the language deficits

were still affecting the psycho-social and vocational aspects

of life. Recent studies have evaluated the efficacy of speech-

language intervention programs for individuals with PPA in

general and LPA in particular. Lexical retrieval programs that

aim at self-directing the individual’s spared semantic system to

facilitate word retrieval have revealed positive outcomes (Louis

et al., 2001; Henry et al., 2019). Further, programs to enhance

phonological awareness and verbal workingmemory deficits can

also be equally effective.
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