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Abstract 

Acquired Spatial Dyslexia (ASD) is a reading disorder that manifests following a brain lesion. In this 

review article, we discuss the latest updates regarding clinical manifestations, assessment, classification, 

management and treatment modalities. This is meant to serve as a ‘go-to’ article to experts managing individuals 

who present with ASD as opposed to reviewing the plethora of research published. 
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Introduction, Clinical Presentation + Types of Dyslexia: 

Reading is a complicated skill that involves complex and simultaneous phonological, semantic, cognitive, 

executive function, and orthographic processes (1–3). It is an intricate component of what connects us as a 

species, one of our essential forms of communication – language. Issues of communication rise when 

language is impaired in any way, shape, or form. Language is said to be impaired when (4): 

1) Speech is not produced and/or comprehended at appropriate levels, 

2) Objects are not identified correctly, or 

3) Difficulty in reading text manifests 

In the late 19th century, work by Dejerine articulated differences between alexia and agraphia (with or without 

alexia) (5,6). This marked a significant breakthrough in our understanding of the nature of these 
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disorders. More recently, in the late 20th century, an improved classification of dyslexias was 

articulated (7). Marshall and Newcombe (8), included in their work acquired deep dyslexia and 

acquired surface dyslexia as reading disorders. Later on, visual dyslexia was introduced into the 

classification (9). Dyslexias are classified into: 

1) Peripheral Dyslexias, and 

2) Central Dyslexias 

The typical presentation in peripheral dyslexia is for an individual to suffer from impaired reading, whilst all 

other language components (with the exception of retrieving) remain intact (10). In 2014, it was argued by 

Behrmann and Plaut (11) that pure alexia (a subtype of peripheral dyslexia), in addition to its effect on word 

recognition, may manifest in issues related to recognition of faces. Neglect dyslexia, another subtype of 

peripheral dyslexia, characterized by attentional deficits, usually occurs following an insult to the right 

hemisphere (12–15). The third, and final, subtype of peripheral dyslexia is attentional dyslexia. This is where 

reading is impaired if more than one word is tasked to the reader; it is hypothesized that this issue is the result 

of a hindered attenuating filter control mechanism.  (16–19)       

Central dyslexias are described as aphasia-related reading impairments, classified into: a) surface dyslexia, b) 

deep dyslexia, and c) phonological dyslexia (7); they seem to be the result of an issue in the connection 

between linguistic processing and processing of visual input (20). 

Surface dyslexia manifests in the impaired ability to read words whose pronunciation and written form are not 

aligned (G2P conversion), whilst functioning in a normal pattern in regards to ‘regular’ words and 

pseudowords (21). 

A characteristic feature of deep dyslexia is semantic substitution (8,22). Furthermore, individuals suffering 

from deep dyslexia read, in order from most reliable to least reliable: nouns, adjectives, adverbs, and verbs 

(4,23).       

Phonological dyslexia is associated with issues regarding language components (24), with a differentiating 

factor from deep dyslexia being the presence of semantic paralexia (4). In 1996, Friedman (25) raised the 

argument that deep dyslexia and phonological dyslexia exist in a continuum. However, a simple 

differentiation between the two is by remembering that in phonological dyslexia, a lexicality effect manifests 

(26).  

Spatial dyslexia is assessed in 3 ways, those being (27): 

1) Reading text 

2) Single word/non-word reading 

3) Tachistoscopic presentation of words 

Moreover, multiple neglect and cognitive symptoms manifest. These include (28): 

i) Personal Neglect 

ii) Peripersonal Neglect 
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iii) Extrapersonal Neglect 

iv) Motor Neglect 

v) Perceptual Neglect 

vi) Disturbances in visual awareness 

vii) Attention disorders 

viii) Disorders of spatial cognition  

 The most-commonly discussed form of spatial dyslexia is neglect dyslexia presenting in context of unilateral 

spatial neglect (29), defined as a neuropsychological disorder in which patients manifest failure in 

identification of objects and/or movement execution in the side contralateral to the lesion (28,30,31). 

Individuals suffering from unilateral spatial neglect following lesions of the right posterior aspect of the brain 

commit ‘left-sided’ errors during reading of text, these errors are visual in nature and occur irrespective of 

phonics (32–34). The order or errors seems to be as follows: 1) substitution of letters, 2) omission of letters, 3) 

inversion of letters, and, finally, 4) addition of letters (35–38). Neglect dyslexia in the context of unilateral 

spatial dyslexia has been shown to present with omission and mistakes in reading of words during assessment 

(39,40).  

Errors of neglect seem to occur more frequently in assignments that contain literary elements that are not 

words whilst reading out loud (27,41–43). Examples of such assignments are when a line is presented under a 

letter string and the participant is asked to bisect said line (44). Another example would be to compare letter 

strings located above one another (45). Published data clearly indicates a higher prevalence of non-word 

neglect errors as opposed to word neglect errors (46).   

This effect of ‘superiority of words in ND’ (27) has been illustrated in the use of compound words (47,48) and 

‘irreversible binomial forms’ such as hit-and-run (27,49).   

 

Research Methodology: 

The above-mentioned keywords were entered into a number of online search engines (Google, Google 

Scholar, PubMed, ResearchGate, etc..) where they resulted in a plethora of articles. All of these that could be 

downloaded (some were inaccessible to the authors) were downloaded. First, duplicates were removed, after 

which articles which were found to be irrelevant were excluded, then articles published in ‘predatory journals’ 

were excluded, and, finally, all articles which proved to be unusable in this project were excluded. 

Following this, the articles at hand were investigated thoroughly and read. The data they possessed is 

presented here in this article. 

 

Pathophysiology 

A number of areas exist within the brain that function in language production and comprehension (50,51). 

Ergo, it is logical to assume that insults to these areas result in issues with language manifesting. 
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Acquired spatial dyslexia, similarly to other linguistic disorders is associated with damage to the left 

hemisphere of the brain (4). 

Lesions/insults of the posterior left hemisphere of the brain (52–55) – and, as can be deducted, the right 

hemisphere (56) – may, and often times do, result in reading disorders. 

Surface dyslexia comes to be as the result of insults to the temporal lobe (57). 

Phonological and deep dyslexias come to be through insult to the fronto-temporo-parietal areas of the left 

hemisphere; it seems as if greater insult manifests in deeper (more severe) dyslexia.  (24)   

Data from a study by Daini and colleagues (28) suggests that reading omissions can be attributed to an 

‘exploratory deficit’, while substitutions may be a result of a perceptual integration deficit.  

The above-mentioned finding (neglect errors being more prevalent in non-words as opposed to words) can be 

explained by the ‘top-down facilitation of lexical knowledge on the processing of letters ‘‘degraded’’ by 

neglect’ (27). This can be supported by the notion that non-words require, to be identified, more spatial 

attention compared to words and the letters that make it up (58). 

The complex variety in clinical presentations suggests multiple mechanisms, despite published literature 

suggesting otherwise.  (28)  

Individuals presenting with substitution errors seem to have fewer overall errors and are ‘more sensitive to the 

lexical status of the string’ (28,59). 

The mechanism by which behavioral deficits and substitution errors come to be seems to be the same, with 

presentation depending on the severity of the insult (59–61). A 2005 study (62) disputes this hypothesis, 

however, as it reports the case of an individual whose clinical presentation was atypical of the 

aforementioned. 

This gave rise to discussion on the topic, and in 2011, a dual mechanism hypothesis was made by Martelli and 

colleagues (63) in which they discussed different mechanisms for substitution and omission errors. This dual 

method, whilst presenting an explanation, does not explain why only a few individuals with USN develop 

reading errors (28). They elaborated the crowding phenomenon (64–67) in discussing how these errors come 

to be.   

A 2013 study raised the hypothesis that ND is the manifestation of exploratory deficit of USN (68). 

Usually, it is expected that impaired speech immediately equates to impaired reading and vice versa. 

However, that is not always the case. Data reported by Bishop and colleagues (69) illustrated poor language in 

children did not immediately equate to impaired reading.  

 

Epidemiology 
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Generally speaking, around 30% of individuals suffering from a stroke will suffer from some impairments 

regarding speech processing/language (70,71). USN occurs in 40-80% of patients suffering from acute strokes 

(72). Neglect dyslexia and other spatial defects occur in 40% of patients suffering from USN (73).  

   

Treatment 

A difference in results manifests when different sensory and cognitive therapies are used (74–76)  

It seems as if text-level (and possibly word-level) omissions can be significantly improved via optokinetic 

stimulation (77). The same technique, however, does not seem to possess an effect on ‘stimulus-centered 

reading errors’ (77).  

Overall, published data indicates selective training in addressing explorative symptoms as well as the 

combination of top-down techniques with a focus on strategies that address the neglected space and bottom-

up techniques that addresses the issue of space representation – with the most recommended trainings 

techniques being visuo-spatial orientation training and prism adaptation (28,72,78,79)   

Despite prism adaptation seeming to have an overall positive effect on individuals suffering, there were 

certain aspects in which no effect was found: 

1) Perceptual Tasks (80)  

2) Chimeric face perception (81)  

3) Estimation of object sizes (82)  

4) Haptic Perception (83)  

Data indicates that increased spacing between letters resulted in a reduction of substitution errors, but resulted 

in an increase in omission errors (84)  

Individuals suffering from insults to the left hemisphere seem to recover quicker than those suffering from 

insults to the right hemisphere (85), this further strengthens the argument for increased plasticity in language 

function centers of the left hemisphere (86). With the mostly improved areas being processing speed, verbal 

memory, and visuoconstructive skills (87). 

A plethora of factors exists to determine the duration of recovery post-injury, these range from the 

individual’s demographic data, their past medical history, the extent of injury and the specific effect it had on 

said individual, whether they are provided access to rehabilitation, and much more (4,88–92). 

Of course, all causative agents (stroke, TIA, cerebral insult, TBI, etc.) must be addressed. 

 

Author’s contributions: 

All authors equally contributed to the writing and editing of this article 

16

Hassan I. Osman / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org



  

 

Conflicts of interest: 

The authors hereby declare no conflict of interest 

 

References: 

 

1. Frost R. A universal approach to modeling visual word recognition and reading: Not only possible, 

but also inevitable. Behav Brain Sci. 2012;35(5):310–329.  

2. Paz-Alonso PM, Oliver M, Lerma-Usabiaga G, Caballero-Gaudes, C., Quinones I, Suarez-Coalla P, 

Dunabeitia JA, et al. Neural correlates of phonological, orthographic and semantic reading 

processing in dyslexia. Neuroimage Clin. 2018; 20: 433–447.  

3. Price C, Seghier M, Leff A. Predicting language outcome and recovery after stroke: The PLORAS 

system. Nat Rev Neurol. 2010;6(4):202–210.  

4. Bahrami Balani A, Bickerton WL. Acquired reading impairment following brain injury. Applied 

Neuropsychology: Adult [Internet]. 2023; Available from: https://doi.org/10.1080/23279095.2023.2165923 

5. Dejerine JJ. Sur en case de Cecite verbal avec agraphie, suivi d’autopsie. Compte Rendu Des 

Seances de La Societe de Biologie. 1891; 3:197–201.  

6. Dejerine JJ. Contribution a l’etude anatomo-pathologique et clinique des differentes varietes de 

cecite verbale. C R Seances Soc Biol Fil. 1892;44(9):61–90.  

7. Shallice T, K. WE. Single and multiple component central dyslexic syndromes. Coltheart M, 

Patterson K, Marshall J, editors. Deep dyslexia. Routledge and Kegan Paul.; 1980.  

8. Marshall JC, Newcombe F. Patterns of paralexia: A psycholinguistic approach. J Psycholinguist Res. 

1973;2(3):175–199.  

9. Lambon Ralph M, Ellis MW. “Patterns of paralexia” revisited: Report of a case of visual dyslexia. 

Cogn Neuropsychol. 1997;14(7):953–974.  

10. Starrfelt R, Woodhead Z. Chapter 12 – Reading and alexia. Neurology of vision and visual disorders. 

Barton JJS, Leff A, editors. Vol. 178. Elsevier; 2021. 213–232 p.  

11. Behrmann M, Plaut DC. Bilateral hemispheric processing of words and faces: Evidence from word 

impairments in prosopagnosia and face impairments in pure alexia. Cerebral Cortex. 

2014;24(4):1102–1118.  

12. Chechlacz M, Rotshtein P, Bickerton WL, Hansen PC, Deb S, Humphreys GW. Separating neural 

correlates of allocentric and egocentric neglect: distinct cortical sites and common white matter 

disconnections. Cogn Neuropsychol. 2010;27(3):277–303.  

13. Karnath HO, Himmelbach M, Rorden C. The subcortical anatomy of human spatial neglect: 

Putamen, caudate nucleus and pulvinar. Brain. 2002;125(Pt 2):350–360.  

14. Karnath HO, Rorden C. The anatomy of spatial neglect. Neuropsychologia. 2012;50(6):1010–1017.  

15. Ptak R, Di Pietro M, Pignat JM. The role of parieto-temporal connectivity in pure neglect dyslexia. 

Brain Res. 2016;1648(Pt A):144–151.  

16. Shallice T, Warrington EK. The possible role of selective attention in acquired dyslexia. 

Neuropsychologia. 1977;15(1):31–41.  

17

Hassan I. Osman / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org

https://doi.org/10.1080/23279095.2023.2165923


    

17. Price CJ, Humphreys GW. Attentional dyslexia: The effect of co-occurring deficits. Cogntive 

Neuropsycholog,. 1993;10(6):569– 592.  

18. Saffran EM, Coslett HB. Implicit vs. letter-by-letter reading in pure alexia: A tale of two systems. 

Cogn Neuropsychol. 1998;15(1–2):141–165.  

19. Warrington EK, Cipolotti L, McNeil J. Attentional dyslexia: A single case study. Neuropsychologia. 

1993;31(9):871–885.  

20. Schattka KI, Radach R, Huber W. Eye movement correlates of acquired central dyslexia. 

Neuropsychologia. 2010;48(10):2959– 2973.  

21. Coslett HB, Turkeltaub P. Acquired dyslexia. Hickok G, Small S, editors. Neurobiology of language 

Academic Press; 2016. 791–803 p.  

22. Coltheart M. Deep dyslexia: A right hemisphere hypothesis. Coltheart M, Patterson K, Marshall JC, 

editors. Deep dyslexia. Routledge & Kegan Paul; 1980.  

23. Coslett HB, Turkeltaub P. Acquired dyslexia, Neurobiology of language. Hickok G, Small SL, 

editors. Academic Press; 2016. 791– 803 p.  

24. Lambon Ralph MA, Graham NL. Acquired phonological and deep dyslexia. Neurocase. 

2000;6(2):141–143.  

25. Friedman RB. Recovery from deep alexia to phonological alexia: Points on a continuum. Brain 

Lang. 1996;52(1):114–128.  

26. Coltheart M, Ulicheva A. Why is nonword reading so variable in adult skilled readers? PeerJ. 2018; 

6: e4879.  

27. Siéroff E. Acquired spatial dyslexia. Ann Phys Rehabil Med. 2017;60(3):155–9.  

28. Daini R, Albonico A, Malaspina M, Martelli M, Primativo S, Arduino LS, et al. Dissociation in 

optokinetic stimulation sensitivity between omission and substitution reading errors in neglect 

dyslexia. Front Hum Neurosci [Internet]. 2013 [cited 2024 Apr 24];7. Available from: 
www.frontiersin.org 

29. Ardila A, Rosselli M. Spatial alexia. International Journal of Neuroscience. 1994;76(1–2):49–59.  

30. Vallar G. Extrapersonal visual unilateral spatial neglect and its neuroanatomy. Neuroimage. 2001; 

14:52–58.  

31. Halligan PW, Fink GR, Marshall JC, Vallar G. Spatial cognition: evidence from visual neglect. 

Trends Cogn Sci. 2003; 7: 125–133.  

32. KINSBOURNE M, WARRINGTON EK. A variety of reading disability associated with right 

hemisphere lesions. J Neurol Neurosurg Psychiatry. 1962; 25:339–44.  

33. Benson DF A. Handbook of clinical neurology: clinical neuropsychology. Vol. 45. Frederiks J, 

editor. Amsterdam: Elsevier; 1985. 433–55 p.  

34. Ellis AW, Flude BM, Young AW. “Neglect Dyslexia” and the Early Visual Processing of Letters in 

Words and Nonwords. Cogn Neuropsychol. 1987 Nov 1;4(4):439–64.  

35. Weinzierl C, Kerkhoff G, van Eimeren L, Keller I, Stenneken P. Error types and error positions in 

neglect dyslexia: comparative analyses in neglect patients and healthy controls. Neuropsychologia 

[Internet]. 2012 Oct [cited 2024 Apr 24];50(12):2764–72. Available from: 
https://pubmed.ncbi.nlm.nih.gov/22917567/ 

36. Ellis AW, Flude BM, Young AW. Neglect dyslexia and the early visual processing of letters in 

words and non-words. Cogn Neuropsychol. 1987; 4:439–464.  

37. Behrmann M, Moscovitch M, Black SE, Mozer M. Perceptual and conceptual mechanisms in neglect 

18

Hassan I. Osman / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org

https://pubmed.ncbi.nlm.nih.gov/22917567/


  

dyslexia. Brain. 1990; 113:1163–1183.  

38. Riddoch MJ, Humphreys GW, Cleton P, Fery P. Interaction of attentional and lexical processes in 

neglect dyslexia. Cogn Neuropsychol. 1990; 7:479–517.  

39. Chédru F, Leblanc M, Lhermitte F. Visual Searching in Normal and Brain-Damaged Subjects 

(Contribution to the Study of Unilateral Inattention). Cortex. 1973;9(1):94–111.  

40. Reinhart S, Schaadt AK, Adams M, Leonhardt E, Kerkhoff G. The frequency and significance of the 

word length effect in neglect dyslexia. Neuropsychologia [Internet]. 2013;51(7):1273–8. Available 

from: http://dx.doi.org/10.1016/j.neuropsychologia.2013.03.006 

41. Sieroff E, Pollatsek A, Posner M. Recognition of visual letter strings following injury to the posterior 

visual spatial system. Cogn Neuropsychol. 1988;5(12):427–49.  

42. BEHRMANN M, MOSCOVITCH M, BLACK SE, MOZER M. PERCEPTUAL AND 

CONCEPTUAL MECHANISMS IN NEGLECT DYSLEXIA: TWO CONTRASTING CASE 

STUDIES. Brain. 1990;113(4):1163–1183.  

43. Vallar G, Burani C, Arduino LS. Neglect dyslexia: A review of the neuropsychological literature. 

Exp Brain Res. 2010;206(2):219–235.  

44. Brunn JL, Farah MJ. The Relation Between Spatial Attention and Reading: Evidence from the 

Neglect Syndrome. Cogn Neuropsychol [Internet]. 1991 Jan 1 [cited 2024 Apr 26];8(1):59–75. 

Available from: https://www.tandfonline.com/doi/abs/10.1080/02643299108253367 

45. Friedrich F, Walker J, Posner M. Effects of parietal lesions on visual matching: implications for 

reading errors. Cogn Neuropsychol. 1985; 2:253–64.  

46. Arduino L, Burani C, Vallar G. Lexical effects in left neglect dyslexia: a study in Italian patients. 

Cogn Neuropsychol. 2002; 19:421–44.  

47. Sieroff E, Michel F. Verbal visual extinction in right/left hemisphere lesion patients and the problem 

of lexical access. Neuropsychologia. 1987; 25: 907–18.  

48. Marelli M, Aggujaro S, Molteni F, Luzzatti C. Understanding the mental lexicon through neglect 

dyslexia: a study on compound noun reading. Neurocase. 2013; 19: 128–44.  

49. Arcara G, Lacaita G, Mattaloni E, Al. E. Is ‘“hit and run”’ a single word? The processing of 

irreversible binomials in neglect dyslexia. Front Psychol. 2012;3: Article 11.  

50. Awad M, Warren JE, Scott SK, Turkheimer FE, Wise RJS. A common system for the 

comprehension and production of narrative speech. Journal of Neuroscience. 2007;27(43):11455– 

11464.  

51. Scarborough HS. Very early language deficits in dyslexic children. Child Dev. 1990;61(6):1728–

1743.  

52. Hilari K, Byng S. Health-related quality of life in people with severe aphasia. Int J Lang Commun 

Disord. 2009;44(2):193–205.  

53. Johnson RL, Raphail AM. Untangling letter confusability and word length effects in pure alexia. 

Cogn Neuropsychol. 2015;32(7–8):442–456.  

54. Starrfelt R, Olafsdottir RR, Arendt IM. Rehabilitation of pure alexia: A review. Neuropsychol 

Rehabil. 2013;23(5):755– 779.  

55. Turkeltaub PE, Goldberg EM, Postman-Caucheteux WA, Palovcak M, Quinn C, Cantor C, et al. 

Alexia due to ischemic stroke of the visual word form area. Neurocase. 2014;20(2):230–235.  

56. Coslett HB, Monsul N. Reading with the right hemisphere: Evidence from transcranial magnetic 

19

Hassan I. Osman / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org

http://dx.doi.org/10.1016/j.neuropsychologia.2013.03.006
https://www.tandfonline.com/doi/abs/10.1080/02643299108253367


    

stimulation. Brain Lang. 1994;46(2):198–211.  

57. Ripamonti E, Aggujaro S, Molteni F, Zonca G, Frustaci M, Luzzatti C. The anatomical foundations 

of acquired reading disorders: A neuropsychological verification of the dual-route model of reading. 

Brain Lang. 2014;134:44–67.  

58. Sieroff E, Posner M. Cueing spatial attention during processing of words and letter strings in 

normals. Cogn Neuropsychol. 1988;5:451–72.  

59. Arduino LS, Burani C, Vallar G. Lexical effects in left neglect dyslexia: a study in Italian patients. 

Cogn Neuropsychol. 2002;19:421–444.  

60. Mozer MC, Behrmann M. On the interaction of selective attention and lexical knowledge: a 

connectionist account of neglect dyslexia. JCognNeurosci. 1990;2:96–123.  

61. Behrmann M, Moscovitch M, Mozer MC. Directing attention to words and nonwords in normal 

subjects and in a computational model: implications for neglect dyslexia. Cogn Neuropsychol. 

1991;8:213–248.  

62. Arduino LS, Daini R, Silveri MC. A stimulus- centered reading disorder for words and numbers: is it 

neglect dyslexia? Neurocase. 2005;11:405–415.  

63. Martelli M, Arduino LS, Daini R. Two different mechanisms for omission and substitution errors in 

neglect dyslexia. Neurocase. 2011;17:122–132.  

64. Irvine RS. Amblyopia ex anopsia. Observations on retinal inhibition, scotoma, projection, light 

difference discrimination and visual acuity. Trans Am Ophthalmol Soc. 1945;66:527–575.  

65. Stuart JA, Burian HM. A study of separation difficulty: its relationship to visual acuity in normal and 

amblyopic eyes. Am J Ophthalmol. 1962;53:471–477.  

66. Pelli DG, Palomares M, Majaj NJ. Crowding is unlike ordinary masking: distinguishing feature 

integration from detection. J Vis. 2004;4:1136–1169.  

67. Whitney D, Levi DM. Visual crowding: a fundamental limit on conscious perception and object 

recognition. Trends Cogn Sci. 2011;15:160–168.  

68. Primativo S, Arduino LS, De Luca M, Daini R, Martelli M. Neglect dyslexia: a matter of “good 

looking.” Neuropsychologia. 2013;51:2109–2119.  

69. Bishop D V., McDonald D, Bird S, Hayiou-Thomas ME. Children who read words accurately 

despite language impairment: Who are they and how do they do it? Child Dev. 2009;80(2):593.  

70. Bickerton WL, Riddoch MJ, Samson D, Balani AB, Mistry B, Humphreys GW. Systematic 

assessment of apraxia and functional predictions from the Birmingham Cognitive Screen. J Neurol 

Neurosurg Psychiatry. 2012;83(5):513–521.  

71. Pedersen PM, Vinter K, Olsen TS. Aphasia after stroke: Type, severity and prognosis. The 

Copenhagen aphasia study. Cerebrovascular Diseases. 2004;17(1):35–43.  

72. Rohling ML, Faust ME, Beverly B, Demakis G. Effectiveness of cognitive rehabilitation following 

acquired brain injury: a meta-analytic re-examination of Cicerone et al.’s (2000, 2005) systematic 

reviews. Neuropsychology. 2009;23:20–39.  

73. Lee BH, Suh MK, Kim EJ, Seo SW, Choi KM, Kim GM, et al. Neglect dyslexia: frequency, 

association with other hemispatial neglects, and lesion localization. Neuropsychologia. 2009;47:704–

710.  

74. Rossetti Y, Rode G. "Reducing spatial neglect by visual and other sensory manipulations: non-

cognitive (physiological) routes to the rehabilitation of a cognitive disorder,” in The Cognitive and 

20

Hassan I. Osman / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org



  

Neural Bases of Spatial Neglect,. Karnath HO, Milner AD, Vallar G, editors. Oxford: 

OxfordUniversity Press; 2002. 375–396 p.  

75. Luauté J, Halligan P, Rode G, Rossetti Y, Boisson D. Visuo-spatial neglect: a systematic review of 

current interventions and their effectiveness. Neurosci Biobehav Rev. 2006;30:961–982.  

76. Kerkhoff G, Schenk T. Rehabilitation of neglect: an update. Neuropsychologia. 2012;50:1072–1079.  

77. Reinhart S, Schindler I, Kerkhoff G. Optokinetic stimulation affects word omissions but not 

stimulus-centered reading errors in paragraph reading in neglect dyslexia. Neuropsychologia 

[Internet]. 2011;49(9):2728–35. Available from: http://dx.doi.org/10.1016/j.neuropsychologia.2011.05.022 

78. Bowen A, Lincoln NB. Cognitive rehabilitation for spatial neglect following stroke. Cochrane 

Database Syst Rev. 2007;2:CD003586.  

79. Zoccolotti P, Cantagallo A, De Luca M, Guariglia C, Serino A, Trojano L. Selective and integrated 

rehabilitation programs for disturbances of visual/spatial attention and executive function after brain 

damage: a neuropsychological evidence-based review. Eur J Phys Rehabil Med. 2011;47:123–147.  

80. McIntosh RD, Rossetti Y, Milner AD. Prism adaptation improves chronic visual and haptic neglect: 

a single case study. Cortex. 2002;38:309–320.  

81. Ferber S, Danckert J, Joanisse M, Goltz HC, Goodale MA. Eye movements tell only half the story. 

Neurology. 2003;60:1826–1829.  

82. Dijkerman HC, McIntosh RD, Milner AD, Rossetti Y, Tilikete C, Roberts RC. Ocular scanning and 

perceptual size distortion in hemispatial neglect: effects of prism adap- tation and sequential stimulus 

presentation. Exp Brain Res. 2003;153:220–230.  

83. Serino A, Bonifazi S, Pierfederici L, Làdavas E. Neglect treatment byprism adaptation: what 

recovers and for how long. Neuropsychol Rehabil. 2007;17:657–687.  

84. Martelli M, Arduino LS, Daini R. Two different mechanisms for omission and substitution errors in 

neglect dyslexia. Neurocase. 2011;17:122–132.  

85. Holland AL, Fromm V, DeRuyter F. Treatment efficacy for aphasia. J Speech Hear Res. 

1996;39:27–36.  

86. Weiller C, Isensee C, Rijntjes M, Huber W, Muller S, Bier D, et al. Recovery from Wernicke’s 

aphasia: A positron emission tomographic study. Ann Neurol. 1995;37(6):723–732.  

87. Millis SR, Rosenthal M, Novack TA, Sherer M, Nick TG, Kreutzer JS, et al. Long-term 

neuropsychological outcome after traumatic brain injury. J Head Trauma Rehabil. 2001;16(4):343–

355.  

88. Ali M, VandenBerg K, Williams LJ, Williams LR, Abo M, Becker F, et al. Predictors of poststroke 

aphasia recovery: A systematic review-informed individual participant data meta-analysis. Stroke. 

2021;52(5):1778–1787.  

89. Gerstenecker A, Lazar RM. Language recovery following stroke. Clin Neuropsychol. 

2019;33(5):928–947.  

90. Lawal M. Meta-analysis exploring poststroke aphasia profiles and language recovery. Evidence 

Based Nursing. 2021;25(2):54.  

91. Nys G, Van Zandvoort M, De Kort P, Jansen B, Van Der Worp H, Kappelle L, et al. Domain-

specific cognitive recovery after first-ever stroke: A follow-up study of 111 cases. Journal of the 

International Neuropsychological Society. 2005;11(7):795– 806.  

92. Seghier, M. L., & Price CJ. Visualising inter-subject variability in fMRI using threshold-weighted 

21

Hassan I. Osman / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org

http://dx.doi.org/10.1016/j.neuropsychologia.2011.05.022


    

overlap maps. Sci Rep. 2016;6(1):1–13. 

 

22

Hassan I. Osman / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org


