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Overview

• Anatomical basis of reading

• Difference between neurotherapeutics and aids

• Four main types of acquired alexia and app-based therapy/aids

➢ Hemianopic alexia

➢ Neglect dyslexia

➢ Pure alexia (other language functions largely intact)

➢ Central alexia (part of an aphasic syndrome)



Key brain regions involved in teading

PPCFEF



Neurotherapeutics vs. Aids

Distinguish between

Neurotherapeutic

Aid

Lasting change Plasticity

✓ ✓

 

Lasting change Plasticity



How do we read text?



Eye movements limit reading speed



Word form identification and visuo-motor programming



Hemianopia is caused by damage to the occipital cortex or its inputs 
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Eye movements when text reading



Eye movements when text reading

Normal text reading fixations: 36 fixations 45 words, ratio = 0.8



Eye movements: hemianopic alexia

Hemianopic alexia: 93 fixations 45 words, ratio = 2.1



Hemianopic Alexia: affects co-ordination of “where”

X

PPCFEF



www.readright.ucl.ac.uk



R-R: induces small-field optokinetic nystagmus



Text reading test (1⁰ outcome)



R-R: dose effect n=33 

Ong (2012)



Neglect Dyslexia: affects “where”

X
PPCFEF



Patient with Posterior Cortical Atrophy (PCA)
Damage to the dorsal “where” stream

Left



PCA: getting lost on the page

tAD = typical Alzheimer’s Disease patient, control



PCA: getting lost on the page



PCA: getting lost on the page



Read Clear: a digital reading aid



https://www.makingreadingreal.org/images/ReadClearDemo.gif

cortex or its inputs



Read-Clear: within-subject analysis

Yong (2015)



Read-Clear: within-subject analysis

Yong (2015)



Pure Alexia: patients can’t read what they have written



Eye movements: Pure Alexia



Anatomical locus of pure and hemianopic alexia 

Leff (2015)



Pure Alexia: affects “what” pathway

X

PPCFEF
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Rehabilitation of people with Pure Alexia
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Rehabilitation of people with Pure Alexia
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Rehabilitation of people with Pure Alexia

Woodhead (2018)
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iReadMore: patients with central alexia



Central Alexia: generalized language problem



Central Alexia: affects “language” regions

PPCFEF

“What are we

talking about?”
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iReadMore: based on triangle model of reading
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• Computer based

• 2 x word lists of 500 words each (counterbalanced)

• Fast word presentation (500ms)

• Auditory-visual cross-modal pairs

• Training and testing phases

• Reward-driven

• Progressive difficulty

• >20 minutes training per day for 6 weeks
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iReadMore: based on triangle model of reading

Langford (2022)
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iReadMore for people with central alexia (n=21) 

Recruited from PLORAS

Impaired speech output 

(aphasic)

Impaired word reading 

(alexic)

>1 year post stroke 

(chronic)

Sparing of left IFG
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Results: Word Reading Accuracy (n=23)

Significant Block 1 Training Effect, T3 to T4
Specific to Trained Words
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Results: Word Reading Accuracy (n=23)

Significant maintenance at 3-month follow-up (T6)
Accuracy remained above T3 levels

Average effect size (both blocks): 
8.7%, 95% CI [6.0, 11.4],

Cohen’s d = 1.38



2D map of the four alexias

Anterior

Anatomy

Posterior

Word-form level impairments – Visual or visuospatial impairments

Pure Alexia

Dx: Word-length 

effect

No strong ‘part-of-

speech’ effects Hemianopic

Alexia

Dx: slow but accurate text 

reading, shallow WLE

Rx: retrain

reading EM

Neglect Alexia

Dx: visuo-spatial 

disorientation

Rx: minimize visuo-

spatial challenge

Central Alexia

Dx: lexical/semantic errors 

other modes of language 

affected

Rx: reinforce 

phonological-graphemic

and semantic associations 

(item specific)



Apps for the four alexias

Pure Alexia

Hemianopic

Alexia

Neglect Alexia

Central Alexia

Anterior

Anatomy

Posterior

Word-form level impairments – Visual or visuospatial impairments
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Summary

• Four distinct acquired alexias

• Simple behavioural testing will distinguish them:

➢ Visual or visuospatial impairments (?hemianopia, VSI)

➢ Single word reading (?errors, if so which type ?WLE)

➢ Text reading (slow but accurate = HA, lost on page = ND)

➢ Other language functions (affected in CA)

• Therapy apps/aids for all four
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