
Phonological Rehabilitation of Alexia and Anomia in an Individual with Aphasia 

 

Left hemisphere stroke often results in aphasia characterized by anomia and alexia.  

Research has shown that treatment focused at the level of the phoneme and phoneme sequences 

improves anomia (Kendall et al., 2006; Kendall et al., 2008) and phonological/deep alexia 

(Conway et al., 1998; Kendall et al.,1998; Kendall et al., 2003).  These findings are theoretically 

supported by a model of phonology in aphasia (Nadeau, 2001) and a multimodal model of 

phonological processing and reading (Alexander & Slinger, 2004).   

Nadeau’s parallel distributed model of phonology (2001) states that phonologic 

representations are stored as patterns of connectivity within and between auditory association, 

articulatory motor, orthographic and semantic/conceptual domains.  Phonologic knowledge 

within each domain is represented as connection strengths between each unit.  During learning, 

the strengths of the connections are gradually adjusted so that a pattern of activity involving the 

units in one domain elicits the correct pattern of activity in the units of another domain resulting 

in widespread generalization. After stroke, remaining phonologic representations and domain 

connections serve as the foundation for improving word retrieval deficits. This is the 

fundamental hypothesis that motivates phonological rehabilitation of anomia in aphasia.  Support 

for this hypothesis originates from studies of language acquisition in children.  Children first 

learn various phonological sequences of their language (Gathercole, 1995; Gathercole & Martin, 

1996), and then assemble these sequences into combinations and associate them with concepts, 

enabling word comprehension and production.  If this principle of language development also 

applies to language redevelopment after brain injury, it suggests two possibilities: (1) that 

effective retraining of phonemes may generalize to all words containing the trained phoneme 

sequences; and (2) that once given an adequate repertoire of phonological sequence knowledge, 

individuals with aphasia should continue to enhance existing but inadequate connections 

between the substrate for concept representations and the substrate for phonological sequence 

knowledge after therapy.  Additionally, training some phonological sequences may generalize to 

other phonological sequences (e.g., through shared distinctive features and motor programming 

sequences).  This language redevelopment may best be accomplished through a multi-modal 

approach.   

Alexander and Slinger’s (2004) multimodal model of phonological processing and 

reading identifies  sensory, cognitive, and motor inputs that may respond to intensive treatment 

and support development of phoneme perception and production, phonological processing and 

reading. The model suggests that a multimodal treatment approach can focus on developing 

individuals’ explicit awareness of distinct sensorimotor and metalinguistic features of phonemes. 

Explicit awareness can be trained via association tasks for each phoneme. Such explicit 

awareness can provide in-depth perception and production skills for phonemes and a basis for 

retraining sublexical phonological processing and indirect route reading. In fact, Alexander 

(1991) and her colleagues  (Torgesen et al., 1999; Torgesen et al., 2001) report that a multimodal 

treatment can successfully remediate phonological deficits in children with dyslexia, as well as 

prevent these deficits in children at risk for dyslexia. This is noteworthy because key 

characteristics of dyslexia are also seen in phonological alexia, i.e. impaired phonological 

processing and indirect route reading. Therefore, an intensive multimodal treatment may be a 

viable approach to rehabilitate phonological and indirect route reading deficits associated with 

phonological alexia.  



The data presented in this abstract are from a single subject who is participating in a 

larger group treatment for multi-modal phonological rehabilitation of anomia in aphasia (Kendall 

& Nadeau, VA RR&D Merit Review Grant).   This individual is interesting because he exhibited 

a high level anomia, phonological alexia and left-handedness.   To that end, the following 

specific aims were addressed: 

Specific Aim #1: Assess immediate response to treatment.   

 Specific Aim #2:  Assess generalization to untrained stimuli and word retrieval abilities.  

 Specific Aim #3:  Assess generalization to reading abilities.    

 Specific Aim #4: Determine maintenance of treatment effects 3 months later.  

Methods 

Participant:  The  participant is a monolingual English speaking, left-handed, 26 year old male 

who suffered a left intracranial hemorrhage and subdural hematoma with subsequent  resection 

of the left anterior temporal lobe 45 months prior to this study.  He completed 16 years of 

education prior to the stroke.  At enrollment in the current study, he presented with a mild 

aphasia, impaired phonological processing, phonological alexia and no apraxia of speech.  His  

Western Aphasia Battery (WAB; Kertesz, 1982) score was 94.2/100 and his  Boston Naming 

Test (BNT; Goodglass et al,, 1983) score was 57/60. Phonological alexia was determined by 

impaired ability to read non- words aloud (50% accurate) compared to real words (95% accurate) 

on the Standard Assessment of Phonology in Aphasia (SAPA; Kendall et al., 2010).   

Design:    The larger phase II study is a pre- post-group design.  Data presented here include 

results of pre- and post-treatment probes and standardized tests.   Outcome measures were 

collected one week prior to therapy, immediately post treatment, and 3 months later.   

Treatment program:  Therapy consisted of sixty, 1-hour treatment sessions, 2 sessions/day, 5 

days/week for 6 weeks. The treatment program consisted of two stages. Stage 1 trained all 

English phonemes in isolation and Stage 2 trained 1 and 2 syllable real and non-words.  In Stage 

1, each phoneme was trained by teaching motor descriptions, perceptual discrimination, 

production, and grapheme to phoneme correspondences.  Stage 2 was an extension of Stage 1 

and included combinations of various phonemic  sequences. Training progressed from simple 

one syllable to complex one and two syllable real and non-words. 

Stimuli:  Stimuli consisted of phonemes in isolation and 1-2 syllable real and non-words. Stimuli 

were comprised of words with low phonotactic probability and high neighborhood density. All 

stimuli were phonotactically legal in English.  

Results 

See Table 1 for illustration of results described below. 

 Specific Aim #1 addressed immediate response to treatment as measured by performance 

on the SAPA and trained real and non-word stimuli.  Results showed performance on the SAPA 

improved from 85% accurate pre-treatment to 92% accurate immediately post-treatment.  This 

improvement is approximately three standard deviations above standardized group norms.   

Performance on trained non-word repetition and trained real word confrontation naming 

significantly improved (p = .0002, p = .0006 respectively).    

Specific Aim #2 addressed generalization to untrained stimuli and word retrieval abilities.  

Performance on untrained non-word repetition significantly improved (p =  .0149).  Performance 

on untrained real word naming improved from 91% accurate pre-treatment to 94% accurate 

immediately post-treatment, however, this increase was not significant (p>.05).  

 Specific Aim #3 addressed generalization to reading abilities.   Results showed 

performance on the Woodcock Reading Mastery Test-Revised (WRMT-R) improved from 



standard score of 90 pre-treatment to 104 immediately post-treatment.  This improvement is 

approximately one standard deviation above standardized group norms (standard deviation =15). 

 Specific Aim #4 addresses maintenance of treatment effects 3 months later.  All outcome 

measures will be administered in February 2011.   

Discussion 

The results from this study  indicate that multi-modal treatment focused at the level of the 

phoneme and phoneme sequences can improve an underlying impairment in phonology in an 

individual post-stroke. Generalization to word retrieval for untrained items was improved; 

however, not significantly.  With regard to reading abilities, effects of treatment generalization 

were demonstrated. These findings from a single, high-level, left-handed individual, lend support 

to the notion that improvement in phonology and phonologic sequences can indeed activate 

conceptual semantics and orthographic representations.  Three month follow up testing will 

reveal what treatment effects have been maintained.   



References 

Alexander, A.W., Andersen, H.G., Heilman, P.C.,  Voeller, K.K., & Torgesen, J.K.   

 (1991).Phonological awareness training and remediation of analytic decoding deficits in a 

 group of severe dyslexics. Annals of Dyslexia, 41, 193-206. 

Alexander, A.W., &  Slinger-Constant,  A.M. (2004).  Current status of treatments for dyslexia: 

 Critical review. Journal of Child Neurology,  19(10), 744-58. 

Conway, T.W., Heilman, P., Rothi, L..J,  Alexander, A.W., Adair, J., Crosson, B.A., & Heilman,  

 K.M.  (1998). Treatment of a case of  phonological alexia with agraphia using the 

 Auditory Discrimination in Depth (ADD) program. Journal of the International 

 Neuropsychological Society, 4, 608-620. 

Gathercole, S. E. (1995). Is nonword repetition a test of phonological memory or long-term 

knowledge?  It all depends on the nonwords. Memory and Cognition, 23, 83-94. 

Gathercole, S. E., & Martin, A. J. (1996). Interactive processes in phonological memory. In S. E. 

Gathercole (Ed.), Models of short term memory (pp. 71-100). Hove, East Sussex, UK: 

Psychology Press. 

Goodglass, H., Kaplan, E.,  & Weintraub, S. (1983)  The Boston Naming Test. Philadelphia: Lea 

& Febiger. 

Kertesz, A. (1982). The Western Aphasia Battery. New York: Grune & Stratton. 

Kendall, D. L., McNei,l M.R., & Small, S.L. (1998).  Rule-based treatment for acquired 

 phonological dyslexia.  Aphasiology, 12, 587-600. 

Kendall, D. L.,  Conway, T.W., Rosenbek ,J., & Gonzalez-Rothi, L. (2003) Case study: 

 Phonological rehabilitation of acquired  phonologic alexia. Aphasiology, 17(11), 1073 – 

 1095. 

Kendall, D.L., Nadeau, S.E., Conway, T.W., Fuller, R.H., Riestra, A., & Gonzalez- Rothi, L.J. 

 (2006). Treatability of different components of aphasia - insights from a case study.  

 Journal of Rehabiliation Research & Development,  43(3), 323-336. 

Kendall, D.L.,  Rosenbek,  J.C., Heilman,  K.M., Conway , T., Klenberg , K., Gonzalez-Rothi

 L.J., & Naduea, S.E. (2008). Phoneme-based rehabilitation of anomia in aphasia. Brain

 and Language, 105(1), 1-17. 

Kendall, D., del Toro, C., Nadeau, S., Johnson, J., Rosenbek, J., Velozo, C.  (2010). The

 development of a standardized assessment of phonology in aphasia.  Clinical

 Aphasiology Conference, Isle of Palm, SC. 

Nadeau, SE. (2001) Phonology: A review and proposals from a connectionist perspective. Brain 

 and Language, 79(3),511-579. 

Torgesen, J.K., Wagner, R.K., Rashotte, C.A., Rose ,E., Lindamood, P., Conway, T., & Garvan, 

 C. (1999). Preventing reading failure in young children with phonological processing



 disabilities: Group and individual responses to instruction. Journal of Educational

 Psychology, 91(4), 579-93. 

Torgesen, J.K., Alexander, A.W., Wagner, R.K., Rashotte,  C.A., Voeller,  K.K., & Conway, T.  

 (2001). Intensive remedial instruction for children with severe reading disabilities: 

 Immediate and long-term outcomes from two instructional approaches. Journal of 

 Learning Disabilities, 34(1), 33-58.  

Woodcock, R.W.  (1987). Woodcock Reading Mastery Tests-Revised. Circle Pines, MN:

 American Guidance Service, Inc. 

 



 
Table 1.  Pre and Post Treatment Standardized Outcome Measures.   

 

* Subject completed treatment November 2010.  Three-month follow-up data will be collected in February 2011.  
+T-tests will be calculated for SAPA and Woodcock scores after the 3 months post treatment testing is completed.  
Standardized Assessment of Phonology in Aphasia (SAPA; Kendall et al., 2010) 
Woodcock Reading Mastery Tests-Revised (WRMT-R; Woodcock, 1987) 
 
 

 

 Aim 1 
Treatment response 

Aim 2 
Generalization to lexical 

function 

Aim 3 
Generalization 

to reading 

Standardized 
Assessment of 
Phonology in 

Aphasia (SAPA) 
% accurate and 

raw score  
 

Trained  
nonword 
repetition 

% 
accurate 
 and SEM 

 

Trained  
real word 

confrontation 
naming 

% accurate 
and SEM 

 

Untrained 
nonword 
repetition 
% accurate  
and SEM 

Untrained 
real word 

confrontation 
naming 

% accurate  
and SEM 

Woodcock 
Reading 

Mastery Tests-
Revised  

(WRMT-R) 
Standard 

scores and SEM 

 
 
Pre-treatment 

 

85 

(128/151) 

 

94 

(0.8) 

 

90 

(1.4) 

 

92 

(2.85) 

 

91 

(2.7) 

 

90 

(2) 

 
Immediately Post-
treatment 
termination 

 

92 

(139/151) 

 

 

100 

(0.0) 

 

98 

(0.0) 

 

99 

(.79) 

 

94 

(2.75) 

 

104 

(2) 

P value for t-test of 
pre-treatment and 
immediately post-
treatment  

+Approximately 

3 standard 

deviations above 

group norms 

(std dev = 3.68) 

.0002 .0006 .0149 .2489 

+Approximately 

1 standard 

deviation 

above group 

norm  

(std dev = 15) 

3-months post 
treatment 
(Specific Aim #4) 

* * * * * * 


