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Abstract
As ophthalmologists we need a basic model of how the higher visual system works 
and its common disorders. This presentation aims to provide an outline of such a 
model. Our ability to survey a visual scene, locate and recognise an object of 
interest, move towards it and pick it up, recruits a number of complex cognitive 
higher visual pathways, all of which are susceptible to damage. The visual map in the 
mind needs to be co-located with reality and is primarily plotted by the posterior 
parietal lobes, which interact with the frontal lobes to choose the object of interest. 
Neck and extraocular muscle proprioceptors are probably responsible for 
maintaining this co-location when the head and eyes move with respect to the 
body, and synchronous input from both eyes is needed for correct localisation of 
moving targets. Recognition of what is being looked at is brought about by 
comparing the visual input with the ‘image libraries’ in the temporal lobes. Once an 
object is recognised, its choice is mediated by parietal and frontal lobe tissue. The 
parietal lobes determine the visual coordinates and plan the visually guided 
movement of the limbs to pick it up, and the frontal lobes participate in making the 
choice. The connection between the occipital lobes and the parietal lobes is known 
as the dorsal stream, and the connection between the occipital lobes and the 
temporal lobes, comprises the ventral stream. Both disorders of neck and 
extraocular muscle proprioception, and disorders leading to asynchronous input 
along the two optic
nerves are ‘peripheral’ causes of impaired visually guided movement, while bilateral 
damage to the parietal lobes can result in central impairment of visually guided 
movement, or optic ataxia. Damage to the temporal lobes can result in impaired 
recognition, problems with route finding and poor visual memory. Spontaneous 
activity in the temporal lobes can result in formed visual hallucinations, in patients 
with impaired central visual function, particularly the elderly. Deficits in cognitive 
visual function can occur in different combinations in both children and adults 
depending on the nature and distribution of the underlying brain damage. In young 
children the potential for recovery can lead to significant improvement in parietal 
lobe function with time. Patients with these disorders need an understanding of 
their deficits and a structured positive approach to their rehabilitation.
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Introduction
The way we see and interpret the world around us and the way in which we move 
through the visual scene has puzzled philosophers for centuries. There is now, 
however, a rapidly increasing knowledge base about how the visual system works 
and how it can go wrong.1,2 As ophthalmologists our principal work concerns the 
management of disorders of the eye and the visual pathways, but not infrequently 
we see patients whose visual problems relate to disorders of higher visual 
processing and are complex and enigmatic. These patients may have difficulties 
moving accurately through visual space, difficulties handling complex visual scenes, 
problems recognising certain aspects of the world around them, or they may be 
troubled by seeing visual phenomena which they know not to be present. As 
ophthalmologists we tend not to see such individuals when they have additional 
neurological pathology because they come under the care of our medical 
colleagues, but those whose complaints are primarily visual present to us. The aim 
of this paper is to describe the conditions in adults and children which can lead to 
misinterpretation of where we are with respect to the visual scene which surrounds 
us, or misunderstanding of what we are looking at. The question is, how can we, as 
busy clinicians with short consultation times, identify such problems and provide 
strategies which will prove helpful to our patients? (In this presentation, the term 
cognitive visual disorder is used in its broadest sense to refer to a condition leading 
to misinterpretation of the visual world either with respect to where things are or 
concerning what things are.) 

A basic practical clinical model of the higher visual system 

Analysing the visual scene and giving attention 
While we are alert, our minds are being bombarded with visual information. 
Somehow we have to be able to cope with it all. We deceive ourselves that we are 
consciously aware of everything which is going on around us, but this is not the 
case. Our posterior parietal lobes serve the function of appraising the overall visual 
scene and (in cooperation with the temporal lobes (for recognition) and the frontal 
lobes (for mediating choice), electing which element of the visual scene to attend 
to at any one time.3 

Planning and bringing about visually guided movement 
We take it for granted that we know where we are with respect to the objects 
which surround us and that we can see, for example, a pencil in the peripheral visual 
field. We can choose to shift our gaze to look at it, and reach out and pick it up, but 
when one stops to think about it, this mundane routine action is remarkable. The 
visual scene is processed within the brain but it is appreciated by the mind as being 
external to the body. The image of the pencil on the peripheral retina provokes an 
accurate fast eye movement and head turn to the new location. The coordinates for 
this action are determined from the image in the mind and are conveyed to the arm 
and hand.3 This is known as efference copy. The hand is then instructed to move 
towards the pencil and at the same time the fingers become orientated to the 
position of the pencil and separated to exactly the right amount ready to pick it up. 
The hand stops at the right distance from the body, the pencil is grasped and picked 
up. The processes involved, include motor control, cerebellar coordination, on-line 
feedback both through vision and through proprioception of the musculature, 
combined with labyrinthine control to maintain balance. All of these on-line control 
mechanisms take place subconsciously. 

Moving the visual mapFneck and extraocular muscle proprioception 
In order to look at the pencil, the eyes rotated within the head and the head rotated 
with respect to the body, yet this did not disturb the accuracy with which the pencil 
was picked up. This is thought to be brought about by a form of proprioceptive 
feedback from both the neck4 and the extraocular muscles5 which relocates the 
efference copy map to match the amount of head and eye rotation with respect to 
the body. It is therefore not surprising that patients with neck pathology,6 squint5 
and restricted eye movements7 may have a sensation that the visual surroundings 
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are not quite where they think they are, leading to a sense of imbalance and 
clumsiness. The symptoms are difficult to describe because these are subconscious 
automatic functions which are disordered. A very similar effect is brought about by 
spectacle correction of aphakia, for which the efference copy map has to be 
recalibrated to re-establish accurate movement of the limbs within the newly 
magnified and distorted picture which is presented to the mind. 

Recognising what is seen 
The medial temporal lobes2 provide us with a visual library which is constantly being 
updated. When a person or an object is seen for the first time the ‘picture’ is stored 
ready for subsequent recall, but when the person or object are well known, 
recognition takes place. Both medial temporal lobes participate in both activities, 
but in the context of focal pathology, face recognition and orientation appears to 
show right-sided dominance,8–13 whereas shape and object recognition, and the 
recognition of text appear to show left-sided dominance.14,15 Damage to the 
temporal lobes can therefore result in a variety of patterns of impaired recognition 
with right-sided damage being more likely to cause impaired face recognition 
(prosopagnosia) and left-sided damage being more likely to cause impaired shape 
and object recognition16 perhaps associated with difficulties with reading. Bilateral 
damage associated with a combination of problems is however more common than 
unilateral damage. 

Route finding 
The temporal lobes also serve the function of storing route maps. (The map is 
multi-modal. Blind people, for example, are able to navigate despite lack of vision.) 
The orientation required for route finding is needed for finding one’s way around 
both outside and inside and for being able to find things. Like the recognition of 
faces the right temporal lobe may predominantly serve this function.12 

Integrating the processes of recognition, simultaneous perception, 
attention, selection and action 
Visual information is primarily processed in the occipital cortex from where it is 
passed to two principal locations, the posterior parietal lobes (whose functions are 
to process the whole visual scene and to cooperate with the frontal lobes to accord 
attention to areas of interest and to plan motor action) and the temporal lobes 
(which are responsible for according recognition to what is being looked at). Recent 
research has converged on the concept, that from a functional point of view at 
least, there are two pathways, the dorsal stream which links the visual cortex with 
the parietal lobes, and the ventral steam which links the visual cortex with the 
temporal lobes (Figure 1). However, functional magnetic resonance imaging studies 
indicate that these two substrates are closely interlinked.17 When the pencil was 
picked up, the dorsal stream passed the whole visual scene to the parietal lobes and 
attention was given to the pencil, which was recognised via the ventral stream 
pathway and the temporal lobes. The frontal lobes mediated the choice to pick the 
pencil up. The dorsal stream instructed the motor cortex where to reach, how far to 
reach and how to position the hand and fingers to grasp the pencil and the task was 
accomplished. Any part of this process in any combination can be disrupted by brain 
pathology. 

Remembering what is seen and visual imagination 
The act of copying information requires visual memory, as do a host of daily 
activities. The structures which serve this function include the hippocampi and the 
temporal and frontal lobes. The act of thinking about specific nouns leads to 
activity in structures within the inferior portion of the temporal lobes (in particular 
the fusiform gyrus),18 along with frontal working memory areas.19 Active visual 
working memory is a function of the fusiform gyrus of the temporal lobe in 
association with the inferior frontal gyri.20 Ventrolateral areas are involved mainly in 
working memory for objects and dorsolateral areas are involved mainly in working 
memory for spatial locations.21 Recent experiments suggest that not only bottom-
up signals from the retina but also top-down signals from the prefrontal cortex can 



trigger the retrieval of visual memories from the temporal lobes, which may serve 
as a neural basis for conscious recall.22 

Conscious and subconscious vision 
You are driving along an urban road and a child runs out in front of your car. You 
swerve and the child is safe. Conscious thought may not have been used to initiate 
your action. In primitive animals vision is primarily served by the superior colliculi 
whereas in higher animals the striate cortex and the higher visual pathways have 
largely taken over this function, but not completely.3 In man the superior colliculi are 
connected to the retina by the retino-tectal tract which probably functions along 
with the pulvinar to serve such reflex vision which is required for selfprotection. 
This reflex visual function may still persist in both adults and children with cortical 
visual loss. 

Clinical presentations 

Clinical presentations in adults 
Bumping into thingsFthe Pulfrich phenomenon Delayed retinal processing or delayed 
conduction from one eye with respect to the other leads to a temporal mismatch of 
the incoming visual information which leads to inaccuracy of perception of the 
position of moving targets in three-dimensional space.23 This results in an 
inappropriate compensatory movement of the limbs or body (Figure 2). While this 
can be considered a peripheral disorder, it is the central interpretation of where 
things are in visual space which is disturbed and causes problems. There are a 
number of presenting complaints which we have found to be common to the 
diagnosis of the Pulfrich phenomenon. These include: 

• Swerving inappropriately to avoid oncoming traffic (when the right eye is 
affected) or parked traffic (when the left eye is affected). 

• A tendency to knock off wing mirrors of parked cars (left eye affected). 
• Being unable to replace the tape in a tape recorder whilst driving, because the car 

is then driven in the wrong direction. 
• Feeling a need to duck and swerve when going through doorways. 

Figure 1 Stylised diagram of the brain illustrating the generic locations and 
interactions between the structures which serve higher visual processing.



• In crowds, swerving to avoid people on the affected side and bumping into people 
on the other side. 

• Difficulty with fine tasks such as tapestry. 
• Difficulty in accurately reaching for door handles. 
• A sensation that lamp-posts are coming to hit one when sitting upstairs on a 

double decker bus! 

Causes of the Pulfrich phenomenon include dilatation of one pupil (a driving 
hazard?), demyelinating, traumatic and ischaemic optic neuropathy. A number of 
years ago we reported the successful management of a patient with the Pulfrich 
phenomenon using a pair of glasses with one tinted lens calibrated to prolong the 
retinal processing time to match the delay on the other side. She still wears these 
glasses all the time, and we have since managed many similar patients in the same 
way. Another such patient was in a road traffic accident but was frightened to drive 
again and had even received psychiatric help. The prescription of spectacles with an 
appropriately tinted lens in front of the unaffected eye solved her problem 
instantly!24,25 

Hemianopia and hemianopic blindsight Brain injuries sustained by soldiers during the 
First World War led skilled observers such as Gordon Holmes26,27 and George 
Riddoch28 to relate the sites of brain damage to the pattern of visual field loss which 
is the basis of our current knowledge of the retinotopic map in the visual cortex. 
Riddoch, also found that some soldiers with hemianopia due to brain injury were 
aware, at an ostensibly subconscious level, of intact movement perception in the 
‘blind’ hemifield, a phenomenon known as statokinetic dissociation or the Riddoch 
phenomenon. He also showed that recovery of perception of movement is a good 
prognostic sign for further recovery. The term blindsight was first coined by 

Figure 2 Diagram illustrating the way in which the Pulfrich phenomenon causes an 
object approaching an eye with delayed conduction to appear to vear towards the 
affected side. The left eye (blue) ‘sees’ the approaching target ahead of the affected 
left eye (red). The pathway perceived by the mind is shown in green.



Weiskrantz29 who carried out detailed studies of the persistent visual function in 
the hemianopic field of a patient who had undergone surgical removal of the right 
striate cortex. A practical way of detecting intact perception of movement in a 
‘blind’ hemifield is to carry out Goldmann perimetry. The patient is instructed to 
look at the peripheral target as soon as it is first seen (rather than to press the 
buzzer) and the eye is viewed by the observer. Isopters which join the points at 
which saccades are generated can then be plotted. Patients who are able to do this 
can be trained to improve the reproducibility and accuracy of their saccades on the 
perimeter.30 Patients who are aware of their hemianopia can also be trained to use 
large fast eye movements into the blind hemifield which results in long-term 
improvements in visual searching and scanning, with associated subjective 
improvements in visual function in day to day life. Patients with stroke receive 
physiotherapy and speech therapy but such ‘visuotherapy’ has yet to be developed 
significantly outside the context of research. 

Cerebral blindness and blindsight The following case history give an insight into the 
features of persistent, to a large extent subconscious vision, which can be present 
in those who have lost vision due to bilateral occipital damage. MC was a skilled 
personal secretary in her thirties. As a sequel to severe respiratory infection and 
hypotension she developed bilateral occipital lobe infarctions. We first saw her 1 
year later. She was escorted into the clinic by her husband and told us that she had 
no vision. Indeed she had no vision for anything which was not moving, but both she 
and her husband were astonished when she accurately named the colours of large 
moving objects, and when she was able to accurately mirror hand movements being 
made in front of her with movements of her own hands. However, she was even 
more surprised that she was able to walk accurately around a number of obstacles 
placed in her path, when she was encouraged to do so and told that she could. Since 
then she has learned to move her head from side to side to be able to visualise 
things in front of her, and she has successfully followed up our suggestion of using a 
rocking chair to enhance her perceptual abilities. Her descriptions of her vision are 
fascinating. She can see rainwater running down a window but cannot see through 
it. When her daughter is walking away from her she can see the pony tail moving 
from side to side but cannot see her daughter. She can see the movement of the 
water going down the plug hole but she cannot see her child in the bath. These 
phenomena were apparent to her before she came to see us, but because she had 
been told she was blind, she did not have the confidence to believe her own 
observations. The act of informing her that her experiences were fully in 
accordance with the concept of intact function in the areas of the visual brain 
responsible for seeing motion and the dorsal stream pathways responsible for 
ostensibly subconscious visually guided movement, gave her an understanding of 
the world as she sees it and now, 2 years later, she is able to navigate within her 
home independently. It seems that the act of drawing her awareness to her own 
subconscious vision has been the catalyst to the initiation of her (albeit incomplete) 
functional rehabilitation. 

Impaired simultaneous perception, loss of attention and inaccurate visually guided 
movement Rather than discuss contemporary work,1–3,31 for this section I thought I 
would return to the work of Gordon Holmes27 published in the British Journal of 
Ophthalmology in 1918. In an extraordinarily detailed paper he gives the clinical 
descriptions of six soldiers in whom shrapnel or bullets passed through both 
posterior parietal lobes. In all six cases, bilateral lesions involved the angular and 
supramarginal gyri and the splenium internally. Lower visual field loss was seen in 
four due to injury of the superior optic radiations. The cognitive visual problems 
were very similar in all the cases and closely resembled those described by Balint32 a 
few years earlier in a patient with bilateral ischaemic damage to the parietal lobes. 
The common features were: 
• An inability to make accurate visually guided movement of any part of the body. 

This he described as a disturbance of visual orientation and Balint referred to as 
optic ataxia (for movement of the upper limbs). 

•  An inability to see more than one or two elements of the overall visual scene.  



A manifestation described by Balint as simultanagnosia. 
• An inability to explore a scene with the eyes and to shift gaze from one location 

to another (apraxia of gaze). 

These features, which may be associated with lower visual field loss (due to the 
superior optic radiations also being affected) are consistent with profound injury to 
what is now known as the dorsal stream. In our clinics, however, patients are more 
likely to present with more subtle deficits of simultaneous perception as their sole 
problem. The clue to the diagnosis is the patient who says she is unable to read, but 
who has a good binocular visual acuity for single letters. Two L-shaped occluders 
can be used to reveal only one or two words at a time. If this allows the text to be 
read and the meaning is understood, but revealing more words causes confusion, 
the diagnosis of bilateral parietal dysfunction should be suspected. In our 
experience this condition is not uncommon but may go unrecognised. Multifocal 
ischaemic pathology is the most common cause. Some success has been claimed 
for intensive rehabilitation.33 Children with impaired vision due to periventricular 
leukomalacia commonly show a very similar pattern of visual dysfunction34 and this 
is discussed later. 

Lack of attention and driving Profound impairments in simultaneous perception and 
attention due to parietal lobe pathology are rare, but more minor disorders of these 
functions are relatively common. This has been highlighted by recent work 
investigating attention in the context of driving. The investigation called the ‘Useful 
Field of View’ assesses ability to give attention to a brief event in the eccentric 
visual field while also giving attention to a central event. It investigates visual 
processing speed and visual attention. Those with low scores are at significantly 
greater risk of being involved in road traffic accidents.35 

Not recognising people and getting lost The temporal lobes contain the visual 
memory banks and allow us to recognise what we are looking at. The process of 
recognition is served on both sides, but there is a degree of lateralisation of 
function, with the fusiform gyrus of the right temporal lobe36,37 primarily serving the 
function of recognition of people’s faces9–13,38 (except perhaps in left-handed 
people).39 Damage to this area40,41 or the adjacent white matter42 leads to problems 
with face recognition or prosopagnosia. There is a range of different patterns.38 The 
disorder can be complete or incomplete, or there can be inability to identify faces of 
new people encountered after the time of the brain damage, indicating an inability 
to form a memory store of new faces.43 False recognition of unfamiliar faces is a 
problem for some people with prosopagnosia.44 The act of not recognising someone 
is a complex task. Each person one passes on the street is compared with the 
memory bank of stored faces, if there is not a match, that person is not recognised. 
An incorrect match leads to false recognition. There may also be difficulties with 
object recognition.45 Recognition of the language significance of facial expression 
can be preserved10 or impaired46 both in adult acquired cases and as a result of 
brain damage during infancy.47 Prosopagnosia can also occur developmentally48,49 in 
association with normal imaging50 or with a smaller than normal right temporal 
lobe51 and can be a fundamental problem for children and adults alike. (A number of 
people with developmental prosopagnosia have introduced themselves to this 
author. They describe the profound problems of not being able to recognise their 
own children and spouses, and the lengths they have gone to disguise their 
disability. Other family members have been described as having the same problem 
and /or profound problems finding their way around.) An inability or disability in 
finding one’s way around (topographic agnosia) due to right temporal lobe 
dysfunction,12 in our experience, is characterised by problems when out and about, 
difficulties finding the way around in buildings, and problems knowing where things 
are in drawers and cupboards. The orientational problems are not just visual. There 
can also be a loss of knowledge about well-known buildings and landmarks when 
tested from their spoken name. Prosopagnosia and topographic agnosia commonly 
occur together12 and the combination has been reported as a manifestation of 



migraine.52 

Impaired reading ability An acquired impairment in reading ability can be due to a 
wide range of disorders.2 Things to think about when an adult patient says that he 
has developed difficulty reading in the context of good visual acuity include: 
• Hemianopia. The hemianopia moves as the eyes move. Right hemianopia means 

that the next word may not be seen. Left hemianopia means that the start of the 
next line cannot be seen. Vertical reading can help some people considerably, 
both for hemianopia and for hemianopic neglect due to contalateral parietal 
pathology. 

• Alexia. Left occipital infarction extending into the splenium also disconnects the 
right occipital lobe from the language processing centres on the left side of the 
brain. This results in inability to read despite the ability to write being maintained.

• Impaired simultaneous perception due to parietal pathology means that only a 
few words can be read at once. 

• Acquired dyslexia can take many forms and can result from temporal lobe damage 
resulting in impaired word recognition (particularly with pathology on the left 
side14,15) and from frontal damage, which can impair language interpretation and 
visual working memory.19 

Table 1 shows a practical approach one can use in the clinic to determine the cause 
of acquired reading difficulty. 

Persisting vision If a patient continues to see the details of a visual scene even after 
looking away from it, this is known as visual perseveration or palinopsia. This 
condition can occur as a sequel to anterior visual pathway disturbance53 or as a 
variant of the Charles Bonnet syndrome54 but it can also occur as a result of focal 
occipital or occipito-parietal pathology (more commonly on the right).55–60 Patients 
can also complain of persistence of their visual imagery as a sequel to a range of 
psychotherapeutic drugs61–63 or following the use of LSD or ecstasy.64,65 It is 
important to be able to make a correct diagnosis because patients with palinopsia 
have been mis-diagnosed as being psychotic.66 For some patients the condition can 
be disabling and anticonvulsant treatment for example with carbamazepine 
warrants consideration.67 

Diffuse brain disorders Progressive acquired dorsal and ventral stream dysfunction 
Patients with progressive damage to the posterior cortex may develop damage to 
the dorsal stream system or to the ventral stream system, or both.68 

Progressive dementia (for example,due to Altzheimer’s disease and posterior 
cortical atrophy) can affect any aspect of visual function. Loss of visual acuity and 
contrast sensitivity are increasingly being recognised.69,70 Visual field loss in 
Altzheimer’s disease tends to affect the lower visual fields in an arcuate manner71 

and impaired motion perception has been demonstrated.72 Degenerative foci in the 
occipito-parietal area affecting dorsal stream structures can cause great difficulty 
with visually guided movement73–75 associated with impaired simultaneous 
perception which is gradually progressive76,77 and can be the first sign of dementia.76 
When the occipito-temporal areas (the ventral stream) are affected, alexia, 
impaired object and face recognition,78–88 and problems finding the way around89,90 
can be extremely problematic. 

Multiple sclerosis can cause difficulties with recognition and identification of 
objects. The problems include impaired recognition of shape, along with difficulties 
with identification and naming91 and can result from occipitotemporal 
demyelination.92 Visuospatial problems are also common.93 Busy supermarkets can 
be visually overwhelming and patients may not understand why they have to rest 
after going out shopping but a walk in the park is not so tiring. The focal nature of 
the pathology means that the problems differ from individual to individual and can 
affect both those who are cognitively impaired and those who have few other 



neurological problems. 
Visual hallucinations associated with poor vision - the Charles Bonnet syndrome 
Lack of visual input can result in the mind creating its own imagery. Prolonged 
patching of the eyes can lead to both unformed and formed (or complex) visual 
hallucinations which abate when the patches are removed. Similarly, visually 
impaired patients may experience complex visual hallucinations. This condition is 
known as the Charles Bonnet syndrome (named after the author who first 
described the condition in his grandfather).94 The hallucinations comprise clear 
organised images which appear real in three-dimensional space, over which the 
subject has little control. They are thought to represent release phenomena due to 
loss of input from the central visual fields to the visual association areas of the 
cerebral cortex. Reduced cognitive function accompanying old age, social isolation 
and sensory deprivation may be contributory factors. The most common 
hallucination is of a person. Disembodied distorted faces, small costumed figures 
and branching structures, realistic images of animals and figures, subtle geometric 
forms, well-defined complex figures, faces which can be Lilliputian (miniaturised), 

Table 1 
A practical approach to assessing acquired reading difficulties 

A. Anterior visual pathways 
1. Poor corrected visual acuity 
Measure visual acuity, and ensure text can be seen by enlargement, magnification 
and lighting. 
2. Reduced paracentral vision Test for paracentral scotomata with an Amsler grid. 
Determine the degree of enlargement and orientation of text which can best be 
read. 

B. Posterior visual pathways 
3. Hemianopia, other visual field loss, hemianopic neglect and alexia 
Assess visual fields and identify (if possible) any reading strategy which circumvents 
the problem. For example, vertical reading downwards for right hemianopia and 
upwards for left hemianopia (so that the patient can read into the sighted visual 
field). Right hemianopia may be associated with a total inability to read (alexia). 

C. Dorsal stream pathways 
4. Impaired simultaneous perception with or without apraxia of gaze 
Ask the patient to read text and watch the eye movements at the same time. 
Progressively mask off text until reading is accomplished. Consider using two 
L-shaped masks for text and/or presenting text sequentially on a computer screen 
(eg Acereader, available on the internet). 

D. Ventral stream pathways 
5. Cognitive visual problems 
Ask the patient to read a passage out loud. Ask for an interpretation of what has 
been read. Identify hesitations, inability to read words, the use of incorrect or 
alternative words and misinterpretation of words. 

E. Motor pathways 
6. Problems with accommodation 
Dynamic retinoscopy (while the patient looks at a near target at different distances) 
elicits whether accommodation is taking place (eg in an emmetrope, a working 
distance of 0.5m leads to +2.00 retinoscopic value, but with a target at 20cm leads 
to a net _3.00 retinoscopic value). Impaired accommodation can thus be detected. 
7. Problems with eye movement control 
Small repeated horizontal saccades are required for reading.We have found that 
acquired disorders of such movements (which can be observed while the patient is 
reading) can lead to difficulty reading small print but not large print.



Table 2 History taking strategies to diagnose cerebral visual impairment in children

Dorsal stream / posterior parietal dysfunction 
Impaired simultaneous perception 

The presence of symptoms 
Difficulty seeing things which are pointed out in the distance. (The greater the 
distance, the greater the complexity of the visual scene.) 
Affected children are unable to identify objects pointed out to them in the distance 
even if they are apparently obvious, such as a tractor on the other side of the road. 
Difficulty seeing mother when she is waiting at school, for example, amongst other 
parents. 
The scene can be too crowded to see mother 
Difficulty coping in a busy supermarket. 
Two forms of behaviour are common. The child may either be very frightened or 
may run around in an uncontrolled manner. 
Difficulty coping in a busy swimming pool. 
The sound and crowding can be overwhelming leading to fear and panic. 
Finding a chosen toy in a toy box or from amongst other toys (foreground clutter). 
Typically an affected child is unable to find a chosen toy. The toy box may be 
emptied out by the child but the chaotic scene prevents any structured play, and the 
child is easily distracted. 
Finding an object which is on a patterned background. 
Even large and obvious objects such as a cat may not be seen on a patterned 
bedspread or a patterned carpet. Playing team sports. 
The older child with cerebral visual impairment only can have great difficulty 
handling team sports. 
The reduction of symptoms 
Improvement in behaviour in ‘visually quiet’ environments. 
When in tidy rooms with little furniture and little decoration the child becomes 
attentive and much less distractible. 
Open spaces. 
When out in the country or in open spaces such as a park or playing field the child 
again becomes attentive and calmer. 
One to one communication in quiet environments. 
The performance of the child can improve considerably. 

Impaired movement through 3D space (optic ataxia) 
Lower limbs 
Tripping and walking over things. 
A young child may walk over toys as if they are not there. (This can also indicate 
lower visual field impairment). 
Difficulty walking over uneven ground. 
The carers automatically take the hand of an affected child when they come to 
uneven ground. (If the child holds onto the elbow, as in leading a blind person, the 
uneven ground becomes easier to navigate.) 
Problems with kerbs. 
Going down, the kerb may not be seen and the child may walk off the end of the 
kerb. Going up, the foot can be raised too early or too late; too high or too low. 
Problems with floor boundaries (eg between carpet and linoleum). 
The child stops at boundaries (that are not already known) and feels the boundary 
with a foot or a hand. 
Problems with stairs. 
Going up stairs is easier than going down. Both hands may be used to hold onto the 
banister. 
Upper limbs 
Inaccurate reaching. 
Reaching is intermittently accurate. Things are often knocked over. Reaching can be 
short or long of the target. 



normal sized or ‘larger than life’ in black 
and white, or more commonly, in colour, 
of varying degrees of complexity have 
also been described.54 Functional MRI 
carried out during hallucinations has 
shown activity in the ventral occipital 
lobe tissue with type of hallucination 
correlating with the known functional 
anatomy of the occipital lobe.95 Charles 
Bonnet syndrome is most common in 
those with age-related macular 
degeneration. It frequently goes 
unrecognised in clinical practice, due 
both to lack of awareness among 
doctors and to patients’ reluctance to 

Table 2 (continued)

Impaired perception of movement 
Film and TV 
Only films with limited motion are watched. 
Seeing moving targets. 
Small fast animals can cause a fright because they seem to appear from nowhere 
when they stop. 

Ventral stream/temporal lobe dysfunction 
Impaired recognition of faces 
Not recognising people who are known. 
Individual family members are not recognised until they speak. 
(Differentiate from impaired simultaneous perception when a family member in a 
group of people may not be seen or recognised.) 
Incorrectly recognising people who are unknown. 
Strangers may be greeted as known individuals. 

Impaired recognition of the language components of facial expression 
May not be able to tell the difference between, for example, a smile and a frown. 
This may accompany impaired face recognition. 

Impaired recognition of shape 
Can only tell one car from another by colour but not by shape. 
This may occur in isolation but more commonly accompanies impaired object 
recognition. 

Inability to name colours 
Colour matching is, however, intact. This accompanies left occipito-temporal 
damage. 
Linking the colour to an appropriate noun is effective management (eg lemon yellow, 
and grass green). 

Impaired reading 
Great problems learning to read (see Table 1). 

Disorientation 
The child easily gets lost. It takes a long time to find the way around school. Things 
cannot be found around the house. (Everything has to have its place.) 

Poor visual memory 
Copying is very difficult and the child finds it difficult to learning information with a 
visual basis. 

Figure 3 Axial MRI scan showing an 
intra-cerebral haemorrhage which was 
found on the other images to extend 
through the right occipital lobes into the 
right parietal and temporal lobes.



admit to hallucinations in case they are thought to be mentally unstable. Patients 
usually possess insight into the unreality of their visual experiences, which can be 
pleasant but can cause distress. Sensitive and sympathetic history (Table 2) taking 
is required to make the diagnosis. We are finding that as many as 60% of patients 
with age-related macular degeneration with a visual acuity of 6/36 or worse, if 
carefully questioned, will describe hallucinations. Reassurance and explanation that 
the visions are benign and do not signify mental illness have an important 
therapeutic effect. Improving visual function and addressing social isolation may 
terminate hallucinatory activity. There is no universally effective drug treatment 
but anticonvulsants may play a limited role in aborting the hallucinations. 

Case report of a patient with a parieto-occipital intra-cerebral haemorrhage 
In 1999 a 66-year-old lady sustained an intra-cerebral haemorrhage (Figure 3). 
Since then she had had profoundly disturbed vision which had not been explained to 
her. When seen recently she described difficulty recognising people’s faces and 
problems of falsely recognising people she does not know. These symptoms are 
worst when she is under stress. Intermittently she sees people as having the heads 
of dogs, which are entirely realistic, or people may, on occasion, appear to have no 
arms. She may see formed visual hallucinations of people standing in front of her. 
She has great problems finding her way around, both when out and about and in 
people’s homes. She also tends to lose things around the home. The visual acuities
are 6/9 unaided in each eye and she has a complete left homonymous hemianopia. 
This patient has a combination of prosopagnosia, topographic agnosia, Charles 
Bonnet syndrome and left hemianopia occurring as a sequel to her intra-cerebral 
haemorrhage. Explanation of her symptoms combined with suggested strategies 
for handling her problems have considerably improved her quality of her life. 

Clinical presentations in children 

Clumsiness in children with squint The parietal visual function of mapping three-
dimensional visual space so that we can move through it, gradually develops as we 
get older. Young children commonly bump into things and it is difficult to know 
whether a history of bumping into things as a young child is normal or whether the 
incoordination is visual in origin. Parents of children who have a squint commonly 
say that their children have better hand eye coordination when their eyes are 
aligned. For this reason we set out to investigate whether accommodative esotropia 
leads to inaccuracies of movement of the upper limbs.96 We set up a touch screen 
and asked children with either right or left fully accommodative esotropia to point 
at targets on the screen without being able to see their hands. They were tested 
when their eyes were aligned (while wearing spectacles) and when they were 
squinting (while not wearing spectacles). Hypermetropic children without squint 
made up the control group and they too were tested with and without spectacles. 
The result was that the children with accommodative esotropia pointed inaccurately 
to the side of the central target erring to the side of the straight eye (when not 
wearing glasses) but they were more accurate and not different from the controls 
when the squint was corrected by wearing glasses, thus validating the parents’ 
observations. We suggest that the oculomotor imbalance disturbs the position of 
the efference copy map, perhaps by disturbing the normal proprioceptive input 
from the extraocular muscles, which may contribute to co-aligning the picture of 
the world as we see it, with the real world outside our bodies. (Adults with acquired 
squint commonly complain of mislocalisation of objects in visual space, presumably 
for similar reasons.) 

Not seeing things which are obvious Books for young children do not contain a lot of 
information on each page and the print is large. Magic for young children is easy to 
perform because they do not notice change in the same way as adults. A young 
child on a bike shouts ‘get out of the way’ when there is plenty of room. These 
observations reflect the nature of the developing parietal lobe functions of 
simultaneous perception, attention and planning movement through three-
dimensional space, with the capacity to handle complex visual data progressively 



increasing with age.97 But what happens when there is pathology in this area of the 
brain? Children with dorsal stream dysfunction (which in our experience is most 
commonly due to periventricular leukomalacia34) can show many features related to 
dysfunction in this area, which causes difficulty in handling complex visual scenes. 
Finding a toy from amongst other toys or on a patterned carpet or bedspread can 
be very difficult or impossible. Difficulty in seeing things, which are pointed out in 
the distance, is typical. (The further away things are, the more information there is 
in the visual scene to sort out.) This becomes evident at the zoo when the affected 
child can only see the animals which are nearby. Busy environments like 
supermarkets, shopping centres or swimming pools can be difficult to handle. 
Children can react to these environments in different ways. They can become 
frightened or they can become disruptive. In contrast when such children are out on 
an open playing field, they become content and behaviour can improve significantly. 
The older child can have problems reading. Print size diminishes with each school 
year. This leads to progressive crowding of text, which in turn can lead to problems 
with reading because the text becomes too crowded. The aim of management is to 
decrease the amount of incoming visual information at any one time. Providing toys 
in small numbers on a plain play mat helps the child to focus on one thing at a time. 
A plain bed cover makes it much easier to find clothes on the bed than a patterned 
one. Going shopping when it is quiet is much easier. At school, recognition of how 
much the child is able to handle at any one time facilitates the development and 
delivery of the curriculum. Enlargement of the text to reduce crowding can help 
significantly. Correction of small degrees of hypermetropia can provide slight 
enlargement and thereby decrease crowding. For more severe problems, text can 
either be masked off so that only a small amount at a time is shown or it can be 
shown sequentially on a computer screen. 

Difficulties with visually guided movement of the limbs Moving accurately through 
three-dimensional space requires intact dorsal stream function. Children with 
periventricular white matter damage or posterior parietal damage due to other 
causes can manifest profound difficulties in moving through three-dimensional 
visual space.98 Inability to differentiate a floor boundary (for example, between 
carpet and linoleum) means that any such boundary which has not been seen 
before, has to be investigated to determine whether there is a step present or not. 
Black and white tiled floors can be frightening. When approaching a kerb, the foot 
may be lifted to the wrong height, too early or too late. Going down stairs is 
particularly difficult because of the difficulty in judging depth. A banister helps 
considerably by providing tactile and proprioceptive depth information. Inaccuracy 
of reach and grasp, while less common, can also be seen. In a recent review of our 
patients we have identified 40 children with this problem (commonly associated 
with impaired simultaneous perception) including eight with intact stereopsis, which 
suggests that the dorsal stream visual pathways serving motion through 3D space 
may be distinct from the pathways serving stereoscopic vision. 

Problems pursuing the target A common association with impaired simultaneous 
perception and impaired visually guided movement is inaccurate supranuclear 
control of gaze.34 There may be inaccurate saccades and problems with pursuit in 
such children with brain damage.99 To what extent this impairs perception of moving 
targets remains to be elucidated. 

Not recognising people and objects Ventral stream dysfunction associated with 
difficulty recognising faces is a common feature of damage in the temporal lobe 
territory.98 The problem may manifest in different ways, ranging from inability to 
recognise close family members, to consistent problems of not recognising people 
when they are seen out of context. Incorrect identification of strangers as being 
known, is typical. Children can become adept at recognising people by voice 
recognition and other cues. It is only when the other cues are not available, such as 
a mother standing in a group waiting for her child at a nursery, that the problem 
becomes apparent when the child runs to the wrong parent. These children are 
commonly unable to understand the language conveyed by facial expression and 



may be incorrectly diagnosed as being autistic. A simple test of asking the child to 
tell you whether you are happy, cross or sad as you adopt the appropriate 
expressions is very informative. Use of obvious and subtle expressions helps to 
detect less obvious difficulties. (It is also really worthwhile doing this test for all 
visually impaired children to determine the facial expression recognition distance. 
Children who cannot see well often look impassive and may be thought to be poorly 
responsive, but they can only emulate and respond to what they see.) Difficulties 
recognising shape and form have also been described.98,100 Such children can have 
problems with geometry but cope well with other aspects of maths. They may also 
have reading difficulties related to letter and word recognition.101 

Difficulty reading The cognitive processes which are required for reading are 
complex, but in the context of the child who has neurological pathology here are a 
few practical points which may prove helpful: 
• Text needs to be at the size which can be read at maximum speed when the child 

is tired. (Not at the level of the visual acuity which is a measure of the smallest 
text which can be seen.). One must not forget that print size diminishes as each 
year at school passes. 

• Check accommodation by dynamic retinoscopy in children with cerebral palsy.102 
We have found that it can be absent in children with dyskinetic cerebral palsy103 or 
reduced in other forms of cerebral palsy and a near reading correction can 
improve reading vision tremendously. 

• Rarely impaired supranuclear control of gaze can preclude the small eye 
movements needed for letter by letter reading. Both enlargement of the text and 
learning to read by the look and say method can prove helpful. 

• Ventral stream pathology can lead to great problems recognising letters and 
words, and it is important that children with such pathology are enabled to access 
information by other methods than reading. 

• Dorsal stream pathology causing impaired simultaneous perception leads to an 
extreme form of crowding. The acuity may be normal for single letters but it is 
profoundly reduced for crowded letters. The teachers often discover that such 
children can read single words when other text is masked off and sequential 
presentation of text on a computer screen or by using two black L-shaped 
occluders can be very effective. 

• Rarely pathology of the left occipital lobe and the splenium of the corpus 
callosum means that the word seen by the right occipital lobe cannot be passed 
to the language brain on the left side and this leads to alexia. Braille has even 
been advocated in such cases. 

Getting lost Problems with route finding, which can vary in severity, commonly 
accompany impaired face recognition both in children and in adults (and may be 
associated with a left homonymous hemianopia).98 There may be difficulties when 
out and about, problems finding the way within buildings, for example at school and 
difficulties remembering where things are kept. When out and about important 
routes can be committed to memory by using verbal cues and it can be helpful to 
talk about landmarks on a regular basis. In the home, colour coding or labelling of 
doors and drawers can help considerably. 

Problems with visual memory Visual memory is used for copying, drawing, 
remembering where things are and a host of other tasks. Educational strategies are 
required, which take these problems into account in children with visual memory 
difficulties. 

Examples of cerebral visual impairment in children TN is 5 years old. He and his twin 
brother were born at 24 weeks gestation. He frequently falls and trips over things. 
(Suggestive of lower visual field impairment.) He commonly walks straight into door 
frames or even lamp-posts (which is suggestive of optic ataxia). He cannot find a 
toy in a pile of toys. He cannot see something pointed out in the distance and he 
runs around in an uncontrolled manner in supermarkets. (These features suggest 
impaired simultaneous perception.) The visual acuities are 6/12 right and 6/60 left 



due to left myopia and anisometropic amblyopia. The visual history and premature 
twin birth are typical of periventricular leukomalacia affecting the occipital white 
matter. This was confirmed by MRI scan (Figure 4) which shows a subtle white 
matter signal in both parietooccipital ventricular areas and mild dilatation of the 
right lateral ventricle trigone. There is less white matter in the occipital than in the 
frontal regions. KS is eight years old. She first presented with a divergent squint at 
the age of 20 months, but the clue to her higher visual dysfunction came with the 
history that as a toddler she consistently tripped over obstacles, including her baby 
sister. She has visual acuities of 6/12 and bilateral peripheral lower visual field 
restriction. Even when she is looking down, she is sometimes inaccurate in moving 
her feet over an irregular surface. She can have difficulty with floor boundaries 
between linoleum and carpet and tests the boundary with her feet to make sure 
that there is not a step. She manages well with steps and stairs but she has to hold 
on to the banister. Occasionally, she mis-reaches for objects with either hand. She 
may either reach too near or too far. She has problems handling complex visual 
scenes. She has difficulty seeing things which are pointed out to her in the distance 
(the further things are away, the more detail there is to see). She has had difficulty 
finding a toy in a toy box (but this is improving) and may easily lose an object on a 
patterned carpet. When playing a board game, she can ‘lose’ her own counter and 
has to have her attention drawn to it. She has difficulty in visiting shops and 
supermarkets because she finds them too crowded and she prefers to avoid them. 
Educational material has to be simplified because when it is complicated, she can 
miss out a lot of information. She can easily lose her way. This applies particularly 
when she is out and about and she has to be given help and directions on a regular 
basis. Her MRI scan (Figure 5) shows that she has sustained damage to the superior 
occipital lobes extending into the posterior parietal territory, the origin of which is 
unknown. The recognition that KS has these problems has meant that people 
working with her understand the nature of her problems and are sympathetic to her 
needs. Educational information is enlarged in order to reduce crowding and is 
presented sequentially. Her bedroom is decorated in a plain fashion and there is not 
a lot of clutter. She is also receiving training in how to find her way around. AC was 
first seen by us at the age of 6. She had been born at term with a normal birth 
weight. She developed apnoeic seizures 24 h after birth. CT of the brain the 
following month showed areas of low attenuation in the frontal and parietal areas. 
As she grew up it became apparent that she was not seeing normally and MRI at 
the age of 5 (Figure 6) showed loss of occipital cortex and white matter associated 
with enlargement of the trigone regions of the lateral ventricles. White matter 

Figure 4 Axial MRI scan showing mild 
dilatation of the right lateral ventricle 
associated with an abnormal white matter 
signal in the parieto-occipital areas, and less 
white matter in the occipital than in the 
frontal areas. 

Figure 5 Coronal MRI scan of the 
posterior parietal area showing 
bilateral superior periventricular 
scarring and expansion of the lateral 
ventricles. 



damage was also seen in the 
parietal and frontal regions. 
These were thought to be 
consistent with hypoglycaemic 
or possibly hypoxic ischaemic 
encephalopathy. The visual 
acuities are 6/18 in each eye. 
Visual field examination reveals 
both lower visual field loss and 
left-sided extinction. She finds 
slopes and stairs frightening 
and she moves her feet 
inaccurately over steps and 
kerbs. She also reaches for 
things inaccurately. Complex 
visual scenes are a problem 
and she too cannot cope in 
crowded environments, 
cannot see things which are 
pointed out in the distance 
and cannot find an item on a 
patterned background. She 
does not appear to see things 
which move quickly. She does 
not recognise her mother or 
other family members and has 
difficulty recognising shapes, 
for example she has difficulty 

differentiating a slipper from a banana, and she has problems getting lost in new 
environments. Intermittently she performs like a sighted child when she is in a clear 
high contrast uncluttered well-known visual environment, and at other times she 
acts as profoundly visually impaired when in a complex visual scene which she has 
not previously experienced. After 5–10 min she tires very easily and shows strong 
avoidance behaviour. She can therefore only tolerate short bursts of working on 
visual tasks. Three years later she has learned to read using the look and say 
method. She chooses to read with a little window in a white mask which she moves 
across the text. This compensates for her impaired simultaneous perception. She 
uses her memory for hairstyles to compensate for her inability to recognise faces, 
and all her friends know to introduce themselves. Her ability to see things pointed 
out from the car has improved considerably. 

The most common missed diagnosis In our experience, the most common diagnosis 
of visual impairment in children to be missed is periventricular leukomalacia. The 
lack of periventricular white matter can cause cerebral palsy (particularly spastic 
diplegia), but it can cause visual problems in isolation. A combination of lower visual 
field impairment, impaired visually guided movement (particularly of the lower 
limbs), difficulty extracting visual information from a complex background (in 
various combinations and in varying degree) which may or may not be associated 
with motor problems, is common but the diagnosis is easily missed. Additional 
problems with impaired recognition and a tendency to easily get lost are often 
associated features. 

Cognitive visual problems in children with cerebral palsy In children with cerebral 
palsy who can communicate and function socially, the above problems can be 
apparent in any combination and can be identified. In more profoundly affected 
children, however, it is very likely that they have cognitive visual problems in equal 
measure, but they cannot be identified because they are masked by communication 
and motor problems. However, it is a logical principle, in the context of the 
education of such children, to simplify the visual world by having limited visual 
information in the foreground and a plain background, recognising that 

Figure 6 Axial MRI scan showing loss of white 
matter in the occipital cortex associated with 
enlargement of the trigone regions of the lateral 
ventricles. There is also frontal and parietal white 
matter damage. 



simultaneous perception is likely to be limited. 

Cortical blindness and ‘travel vision’ A reflex visual pathway connects the retina to 
the the superior colliculi and the pulvinar. This sub-system serves the ability to 
perceive and react to moving targets at a subconscious level. Some children who 
have profound loss of vision due to occipital pathology and who have cerebral 
blindness are nevertheless able to react to moving targets. For example a moving 
spoon brought in from the side (where reflex visual perception is arguably more 
effective), may result in the mouth opening. Such children who are mobile may be 
able to navigate successfully. This form of vision has been referred to as blindsight,29 
and the navigational vision has been called travel vision.104 It appears to be a variable 
but fatiguable function and in our experience may begin to develop in an apparently 
blind child at about the age of four or five.

Conclusion 
In conclusion, we take it for granted that we know what we are looking at, that we 
can find our way around and that our internal percept of the visual world around us 
provides an accurate three-dimensional map to visually guide all our movements, 
but when these systems become dysfunctional, profound problems arise. Impaired 
recognition of people and objects and difficulty route finding typify the ventral 
stream (temporal lobe) disorders, whilst problems extracting focal information from 
complex visual scenes and disordered visually guided movements are the hallmark 
of dorsal stream (posterior parietal) disorders. By recognising the triggers which 
lead to suspicion of these conditions and their differential diagnoses, and adopting a 
structured approach to clinical history taking (from both patients and their carers) 
accurate diagnoses can be made, and optimal management implemented for both 
adults and children. 
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Table 3. Management strategies for children with CVI

Problem  Solution
Reduced functional visual acuity  Enlarge text
 Double-space text
 Present text in small sections
 Reduce distractions
 Limit tiredness
Colour vision and contrast sensitivity impairment  Bright and clear educational  
 material and toys
 Distinct colour boundaries
 Good contrast
 Hemianopia Tracing of text  
 with a finger or ruler
 Turning text vertically or   
 obliquely
 Appropriate seat position in  
 classroom
 Turning of head to check the  
hemianopic  side
 Careful guidance around new  
 environments
 Training in crossing roads
 Turn plate to eat food
 Lower visual field defect  
 As with hemianopia
 Regularly looking down to  
 check the ground ahead
 Tactile guide to ground height
Impaired tracking  Movement of the head
 Enlarging text
 Double-spacing text
 Tracing of text with a finger or  
 ruler
Impaired movement perception  Television programmes with  
 limited movement
 Educational material with   
 limited movement
 Careful training or guidance in  
 crossing roads
Finding a toy in a toy box; 
finding an item of clothing in a
pile or wardrobe Separate storage of favourite  
 items
 Organised storage systems
 Always store in same location
 Avoid clutter
 Colour coding and labels
Finding an object on a patterned background  Use plain carpets, bedspreads  
 and decoration
Finding food on a plate Avoid patterned plates Avoid sauces/gravy
 Separate food portions
Seeing a distant object  Use zoom on video/digital  
 camera to view
Reading  Enlarge text
 Double-space text
 Masking surrounding text
 Computer programs to   
 present information



Problem  Solution
Identifying someone in a group  Wear an obvious identifier
 Always stand in the same  
 location
 Wave
 Speak
Tendency to get lost  Training in seeking and   
 identifying landmarks
 Visit new locations at quiet  
 times
Problems with floor boundaries, steps, kerbs and 
uneven surfaces Avoid patterned floor surfaces
 Banister
 Mark edge of stairs
 Good lighting
 Tactile guides to gauge the  
 height of the ground
 Approach obstacles with   
 ‘Look, Slow, Check, Go’
 Activities to improve   
 coordination
Inaccurate visually guided reach  Reaching beyond an object to  
 gather it
 Activities to improve   
 coordination
 Occupational therapy
Difficulty ‘seeing’ when talking at the same time  Limit conversation when   
 walking 
 Identify obstacles by tactile  
 stimulation
 Frustration at being distracted  
 Limit distraction
 Reduce background clutter
 Reduce background activity
 Quiet table at school
Difficulty recognising people and photographs  Introductions
 Training in identifying voices
 Consistent identifiers worn
 Training to recognise   
 identifiers
Difficulty recognising shapes and objects  Training to identify and   
 recognise identifiers
 Training in tactile recognition
Difficulty reading facial expressions  Training in recognising facial  
 expressions
 Expression of mood by tone of  
 voice
 Explanation of mood in words
Getting lost in known  locations Training in   
 orientation
 Encouragement in leading
 Incorporate landmarks in   
 mnemonics/poems
Difficulty in new environments  Training in orientation
 Encouragement in exploration:  
 visit at a quiet time; hide and  
 seek; treasure hunts



Problem  Solution 
Visual fatigue; prolonged visual processing  Minimise clutter
 Reduce distractions
 Reduce detail and complexity
 Well-earned breaks
Social problems  School support
 Identify problems and   
 solutions
 Encourage child to overcome  
 them
 Well-known peer group
 Find activities child enjoys and 
can excel in 


