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VISUAL DYSLEXIA

VISUAL DYSLEXIA

Primary Disciplinary Field(s): Cognitive Neuropsychology, Clinical Neurology, Reading Science

1. Core Definition

Visual dyslexia is a specific form of acquired dyslexia, or alexia, which manifests following
localized brain damage, typically in adulthood, contrasting sharply with developmental dyslexia
which is present from childhood. This reading disorder is fundamentally characterized by a
breakdown in the processing of orthographic information, meaning the patient struggles to
accurately perceive and manage the visual sequence of letters that constitute a word. Unlike some
other forms of alexia where the inability to read is near-total or involves semantic errors, visual
dyslexia is marked by a specific pattern of reading mistakes known as orthographic paralexias.

The errors inherent to visual dyslexia involve the addition (supplementation), omission, or
transposition of letters within a word, frequently resulting in a misread word that remains visually or
graphically very similar to the intended target word. For example, a patient attempting to read the
word "form" might produce "from," or "star" might be pronounced as "start." This preserved visual
similarity between the target and the error is the critical defining feature, suggesting that the initial
stages of visual processing are somewhat functional, but the mechanism responsible for the
precise sequencing and identification of the letters within the word form--the visual word-form
lexicon--is compromised.

Crucially, visual dyslexia represents a selective impairment within the complex architecture of the
reading system. It highlights the modularity of cognitive function, suggesting a disruption in the
specific pathway responsible for holistic word recognition. Patients often retain some ability to read
via the sound-based, or phonological, route (grapheme-to-phoneme conversion), which allows
them to sound out regular words and non-words. However, their primary difficulty lies in accessing
the stored visual representations necessary for instantaneous, accurate reading, particularly of
irregular or low-frequency words.

2. Etymology and Historical Development

The concept of visual dyslexia was formally posited and investigated by British neuropsychologists
Freda Newcombe and John C. Marshall during the pivotal era of cognitive neuropsychology in

the 1970s and 1980s. Their work, alongside others in the field, was instrumental in developing
modular models of language processing, particularly the now-classic Dual-Route Model of
Reading. This model proposed that reading operates via two distinct pathways: the lexical (or
direct) route, which allows for whole-word recognition, and the non-lexical (or phonological) route,
which converts individual letters or letter clusters into sounds.
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Newcombe and Marshall utilized case studies of brain-damaged patients to fractionate reading
deficits, arguing that different patterns of reading errors corresponded to damage in specific
components of the reading system. Visual dyslexia, as they defined it, mapped onto a disorder
where the lexical access system was faulty but not entirely abolished. The errors were not random;
they were systematically orthographically constrained, suggesting that the initial visual input
pathway was working, but the subsequent mechanism for comparing that input against stored
lexical entries was impaired, leading to near-miss substitutions.

Over time, terminology in cognitive neuropsychology has slightly shifted, and visual dyslexia is
often discussed interchangeably with the term Surface Alexia in contemporary literature. Surface
alexia specifically describes the deficit resulting from damage to the lexical route, where patients
are compelled to rely heavily on the phonological route. This reliance makes them highly
vulnerable to errors when reading words that do not follow standard pronunciation rules (i.e.,
irregular words like "colonel" or "yacht"). While the core phenomenology (orthographic paralexias)
remains central to both descriptions, the classification as surface alexia places it more explicitly
within the framework of the damaged lexical pathway.

3. Neurological Basis and Localization

The neurological substrate underlying visual dyslexia typically involves damage to the left cerebral
hemisphere, specifically areas associated with the rapid identification and storage of written words.
Although the precise location can vary based on the extent of the lesion, damage is frequently
found in the temporo-occipital regions, particularly involving connections to or components of the
Visual Word Form Area (VWFA). The VWFA, situated in the left fusiform gyrus, is often
considered the critical hub responsible for specialized orthographic processing, acting as a

gatekeeper for recognizing written words quickly and effortlessly.

When the VWFA or its immediate input/output pathways are damaged, the highly organized
system for registering the visual appearance of a word as a single unit is compromised. This
impairment forces the reader to process words piecemeal, relying on individual letter cues or
segments. This sequential, fragmented processing increases the probability of transposition,
omission, or supplementation errors, as the global orthographic template is unavailable or
corrupted. The resulting misreading--where the word is visually similar but incorrect--reflects the
residual functioning of nearby, partially intact visual processing regions attempting to reconstruct
the intended word based on limited, noisy input.

It is essential to distinguish the localization of visual dyslexia from that of other alexias. Pure Alexia
(Alexia without Agraphia), for instance, often results from damage to the left visual cortex and the
splenium of the corpus callosum, preventing visual information from the right hemisphere reaching
the intact language centers (Wernicke's area), leading to letter-by-letter reading. Visual dyslexia,
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conversely, involves damage that compromises the internal structure or access mechanism of the
orthographic lexicon itself, allowing visual input to reach language areas, but disabling the efficient
retrieval of the stored whole-word identity.

4. Key Characteristics (Symptomatology)

The symptomatology of visual dyslexia is defined by a consistent, predictable pattern of reading
errors that provides crucial evidence for the underlying cognitive deficit. The primary diagnostic
marker is the high frequency of orthographic paralexias. These are errors where the produced
word shares a high degree of orthographic overlap with the target word. This pattern suggests that
the word recognition system is successfully identifying the general shape and length of the word,
but failing to register the exact sequence of components.

Specific error types are highly informative:

Transposition Errors: The order of letters is reversed or swapped (e.g., reading "broad" as
"board").

Substitution Errors: One or more letters are replaced by visually similar letters (e.g., "M" read as
"N," or "h" read as "b"), or the resulting substitution creates a visually similar real word (e.g., "cat"
read as "car").

Addition/Supplementation Errors: Extra letters are inserted into the word, often at the beginning
or end (e.g., reading "clasp" as "clasped").

Omission Errors: Letters are dropped, usually leading to a shorter, orthographically related word
(e.g., reading "place" as "pace").

Beyond the paralexias, visually dyslexic patients often demonstrate a significant length effect:
longer words are disproportionately harder to read correctly than shorter words, because the
complexity and number of elements increase the chances of visual processing error. Furthermore,
these individuals often struggle severely with words that have low frequency in the language, as
their partial recognition system cannot easily retrieve the pronunciation without the aid of a well-
rehearsed, intact lexical entry. However, their ability to read phonologically regular words and
pronounceable non-words often remains relatively preserved, confirming that the grapheme-to-
phoneme conversion mechanism is still functional, acting as a crucial compensatory route.

5. Distinction from Related Alexias

In the taxonomy of acquired reading disorders (alexias), visual dyslexia occupies a unique space,
distinguishable from both pure alexia and deep alexia based on error type and preserved abilities.
Differentiating these conditions is fundamental for both diagnosis and targeted therapeutic
intervention, as each reflects damage to a different component of the dual-route reading model.
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Visual dyslexia contrasts sharply with Deep Alexia. Deep alexia involves damage to both the
lexical and the phonological routes, resulting in profound deficits in reading non-words and, most
importantly, the production of semantic paralexias (e.g., reading "daughter" as "sister"). Visual
dyslexia patients do not typically make semantic errors; their mistakes are confined to the
visual/orthographic domain, indicating that their underlying semantic access system remains
connected to the visual input, even if that input is flawed. This distinction confirms that visual
dyslexia is a defect in the initial visual identification stage, not in the subsequent semantic
processing stage.

The difference between visual dyslexia and Pure Alexia is based on the reading strategy
employed. Pure alexia patients are forced into laborious letter-by-letter reading due to the
disconnection of visual information from language centers. While visual dyslexics may resort to
sounding out words, they are generally faster than pure alexics and, crucially, their writing ability
(agraphia) is often preserved. In pure alexia, writing may also be preserved, but the core reading
difficulty is a global impairment of visual recognition, whereas visual dyslexia reflects a specific
failure to retrieve the stored visual code for the word, leading to the characteristic "near-miss"
errors.

6. Therapeutic Interventions

Rehabilitation for visual dyslexia focuses primarily on compensating for the damaged lexical route
and strengthening either the residual visual recognition capabilities or the intact phonological route.
Given that the core deficit involves difficulty in accessing the stored visual word form, therapeutic
strategies are designed to facilitate more efficient word recognition under the constraints of the
impairment.

One prominent strategy involves intensive, repetitive training aimed at establishing new, functional
word-recognition pathways. Techniques such as Multiple Oral Repetition (MOR) require the

patient to repeatedly read target words aloud immediately after hearing the correct pronunciation,
often focusing on high-frequency irregular words that are particularly challenging for surface/visual
alexics. This method aims to re-pair the visual input with the correct phonological and semantic
output, establishing a stronger, less error-prone link that bypasses the originally damaged visual
lexicon.

Other interventions involve strengthening the use of the compensatory phonological route. This
may include rigorous training in grapheme-to-phoneme conversion rules, even for words that would
normally be read instantly. Furthermore, cueing technigues are often employed, where cues based
on word length, initial letters, or semantic category are provided to help the patient narrow down
the range of possible words, thereby reducing the incidence of orthographic paralexias and aiding
the retrieval of the correct, stored pronunciation.
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7. Further Reading

Freda Newcombe (Wikipedia)
John C. Marshall (Wikipedia)
Visual Word Form Area (VWFA)

Dyslexia (General Overview)
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