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Abstract 

     MM is an adult male with Conduction Aphasia resulting from a stroke. To study his language, 

he was tested on inflectional morphology, written language, and syntax because these were 

aspects of language in which he showed previous deficits. MM showed severe impairment on the 

inflectional morphology test, demonstrating that he had difficulty with producing the past and 

plural forms of words. There did not appear to be any effect of frequency or regularity of the test 

words on his performance on this task. MM also demonstrated reading and writing deficits. 

Similarly, MM’s performance on the reading test did not show an effect of frequency or 

regularity. Comparison of spoken and written testing revealed that MM demonstrated more 

errors in his written language than in speech and that he often produced different outputs in 

writing than in speech. Lastly, MM’s syntax primarily followed the patterns that define 

paragrammatism, typical of patients with Conduction Aphasia. Overall, this case study reflects 

the language performance of a patient with Conduction Aphasia and links neurological damage 

to deficits seen in his inflectional morphology, written language, and syntax. 
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Introduction 

     Patient MM is an adult male who suffered a stroke, resulting in damage to multiple regions of 

the left hemisphere of his brain, including the precentral gyrus, postcentral gyrus, basal ganglia, 

inferior frontal gyrus (Broca’s Area), superior temporal sulcus, transverse temporal gyrus, 

middle temporal gyrus, and the superior temporal gyrus (Wernicke’s Area), as well as parts of 

the supramarginal gyrus and Heschl’s gyrus. These are regions surrounding the Sylvian Fissure 

and they are important for language. The extent of the damage to MM’s brain resulting from the 

stroke can be seen in the MRI images in Figure 1 below. MM also has damage to the arcuate 

fasciculus, which is a white matter tract in the brain that is involved in language tasks such as 

repetition. The damage to the arcuate fasciculus is evident in Figure 2, which was derived from 

Diffusion Tensor Imaging (DTI) methods. The arcuate fasciculus, which should be marked in 

green, is missing when viewed in the left hemisphere by DTI. 
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Figure	  1:	  MRI	  Images:	  Sagittal,	  Coronal,	  and	  Axial	  Views	  of	  MM’s	  brain	  with	  a	  Left	  Perisylvian	  Lesion	  from	  Stroke:  

	  
	  

	  

Figure	  2:	  DTI	  Image	  Showing	  White	  Matter	  Tracts	  with	  the	  Arcuate	  Fasciculus	  Missing	  in	  the	  Left	  Hemisphere: 
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     Due to his performance on language-based tasks, MM has been classified as having 

Conduction Aphasia. Aphasia is a disorder of language that stems from stroke, brain injury, or 

neurodegenerative disease (Goodglass, 1993). Conduction Aphasics generally have fluent speech 

and poor repetition (Goodglass, 1993). These features are evident in MM.  

     Earlier research by Wernicke (1874) helped found a classical model, in which Conduction 

Aphasia is described. In Wernicke’s model, there is a pathway in the brain that connects Broca’s 

Area and Wernicke’s Area, both of which are important regions for language. Wernicke’s Area, 

located in the posterior superior temporal gyrus, is known for its role in maintaining a model 

within the brain of the target word one is trying to produce and when its connection to Broca’s 

Area in the inferior frontal gyrus is damaged, repetition becomes impaired (Wernicke, 1874). 

This disruption in repetition occurs because Broca’s Area facilitates motor production and 

without this connection, it becomes very difficult for the model of the word, stored in 

Wernicke’s Area, to be translated to a motor production and be repeated (Wernicke, 1874).  

     A typical Conduction Aphasic has relatively fluent speech. MM’s speech, in general, is fairly 

fluent. The following demonstrate examples of MM’s speech that are fluent. In 1a, MM is 

describing a picture of a football game and in 1b, he is describing an outdoor scene in which a 

boy is riding his bicycle:  

 

(1) a. “He’s uh…uh tried uh called it called a goal cuz he’s run running out the…thing. He’s with  

          the ball y uh uh there’s uh headgear.  It h maybe these are his brother his uh well brother  

          and sister or maybe his daughter and son. Uh… let’s see w uh. Everyone is sayin,   

         “Hi. Very well done. Let’s do another one.” I guess they must have finished. Uh… I  
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          don’t know why he’s lookin across when he’s lookin in but he’s he’s doin that with his  

          uh… h his air I guess. His uh uh… he looks like uh he looks like…no. I don’t know what  

          his name is but he does. He’s very short with him. There’s a coach I guess. Uh…football is  

           is uh… I don’t know what they call it cuz I never played it. Uh I guess it’s… that’s  

           all.” 

 

      b. “Oh, I’ve seen this one. Yeah, the boy. He’s ridin on his bæ uh bɑ uh bicycle and  

            his dog’s chasin him. And he’s goin down here and he go up there. And this this one  

            is I guess it works but it doesn’t look very good. Uh he’s got one, two, three, four  

            ponies…” 

 

     Despite having mostly fluent speech, Conduction Aphasics are still prone to speech 

production errors (Goodglass, 1993). Patients with this type of Aphasia often demonstrate 

conduit d’approche in which they hear the errors they are making as they generate speech and 

therefore, they keep working towards the accurate production until they can produce the target 

correctly. During testing with MM, he often heard his errors and tried to correct them.  

     In terms of syntax, most Conduction Aphasics are classified as paragrammatic, which means 

that they will often mix words, phrases, or morphemes in a way that does not make sense 

syntactically (Goodglass, Christiansen, & Gallagher, 1994). MM shows deficits in morphology, 

written language, and syntax. The overall goal of this study is to further examine these 

previously observed deficits.   
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Methods 

     Three primary areas of MM’s language were examined: morphology, written language, and 

syntax.   

Morphology 

     To study MM’s use of inflectional morphology, he was given a list of verbs and nouns and 

was asked to provide the past tense of the verbs and the plural form of the nouns. He was also 

assessed on his ability to inflect pseudoverbs to their past tense form. MM was tested on thirty-

eight words total, which were divided into sixteen verbs, fifteen nouns, and seven pseudoverbs. 

The test for inflectional morphology ultimately sought to examine the effects of frequency and 

regularity on MM’s performance to evaluate if these factors would affect how well he would 

perform on the inflectional morphology test. Both high and low frequency words were tested and 

the words were also classified as either regular or exception words. High frequency words are 

those that are heard and used more often in everyday conversation, while low frequency words 

are those that are less common. Regular words are those that follow regular morphological rules, 

such as to add –ed, -t, or –d to the end for past tense, while exception words do not follow these 

kinds of rules.  For stroke patients, it is predicted that if the patient does exhibit a morphological 

deficit, the deficit will not show any pattern based on frequency or regularity (Faroqi-Shah & 

Thompson, 2007).  A study by Meteyard, Price, Woollams, and Aydelott (2013) found that 

damage to areas in the frontal and parietal lobes resulted in difficulty with inflecting regular 

words, while damage to areas in the temporal lobe resulted in difficulty with inflecting irregular 

words. The lesion from MM’s stroke damaged frontal and parietal areas, but also temporal areas,  

 



	  Case	  Study	  of	  Conduction	  Aphasia	   7	  
 

which is why it is expected that he will demonstrate difficulty with inflecting both regular and 

irregular words. 

     The sixteen test verbs were split into categories of four low frequency regular verbs, four low 

frequency exception verbs, four high frequency regular verbs, and four high frequency exception 

verbs. Likewise, the fifteen nouns were divided in terms of frequency and regularity into four 

low frequency regular nouns, four low frequency exception nouns, three high frequency regular 

nouns, and four high frequency exception nouns. In addition, MM was tested on seven 

pseudoverbs.  

     For verbs and pseudoverbs, MM was given a prompt such as the following for the verb, call: 

“Today I call, Yesterday I _______.” He was then asked to fill in the blank by inflecting the 

verb, call, to the past tense.  For nouns, a similar prompt was given, such as the following for the 

noun, life: “This is a life, These are _____”, in which MM would fill in the blank with the plural 

form of the given noun. During this test, the goal was to look for an effect of frequency and 

regularity on MM’s performance, as well as to examine his morphology in general.  

Written Language 

     To examine MM’s written language, he was tested on both reading and writing tasks. For the 

reading test, MM was given a list of 208 words, varying in frequency and regularity (Patterson & 

Hodges, 1992). The word list included 42 low frequency exception words, 42 low frequency 

regular words, 42 high frequency exception words, 42 high frequency regular words, and 40 

pseudowords. Similar to the hypothesis for the inflectional morphology test, it was hypothesized 

that on the reading test, MM’s performance would not depend on the frequency and regularity of 

the test words (Rapcsak, Beeson, Henry, Leyden, Kim, Rising, Andersen, & Cho, 2009).  
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     To evaluate his writing, MM was tested using the Boston Naming Test (BNT). The BNT is 

generally used as a spoken naming test, and there are 60 pictures for the patient to name. MM  

was only tested on the odd numbered pictures for the spoken BNT. He scored relatively well on 

the spoken BNT, correctly naming 21 out of 30 pictures orally with an accuracy of 70%.  

     The written BNT sought to look at his written language abilities and for this test, MM wrote 

the names of the pictures that were presented to him. For the written BNT, he was tested only on 

the even numbered pictures.  

     MM also wrote responses for inflectional morphology to see if there would be a difference in 

how he performed on written testing versus spoken testing. He was given the same test as was 

described in the inflectional morphology section, except that he was asked to write his responses. 

For the written test, he was given 16 verbs and 17 nouns that had not yet been tested from the 

inflectional morphology test. MM was given the same prompts that were provided for the spoken 

test of inflectional morphology, but instead, he was asked to write his responses. He was tested 

on four low frequency exception verbs, four low frequency regular verbs, four high frequency 

exception verbs, and four high frequency regular verbs. He was also tested on four low 

frequency exception nouns, four low frequency regular nouns, four high frequency exception 

nouns, and five high frequency regular nouns. Pseudowords were not tested. The goal was to 

determine if MM showed different performances when writing versus speaking on the BNT and 

the inflectional morphology test.   
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Syntax 

     Syntax was the final aspect of MM’s language that was examined in this case study. MM was 

first asked to do a picture-description task in which he looked at six different pictures and was 

asked to describe what he saw in each of the pictures using complete sentences. Samples from 

recorded conversations with MM, as well as a previous language evaluation sample also 

provided a rich context through which to study MM’s syntactic abilities. Because MM was  

classified as a Conduction Aphasic, it was predicted that he would demonstrate paragrammatism 

(Goodglass, 1993).  

 

Results and Discussion 

Morphology 

     Overall, the inflectional morphology test proved to be especially difficult for MM. MM only 

gave the correct inflection for 8 out of the 38 total test items presented (21% accuracy). He 

correctly inflected 4 out of the 16 given verbs to past tense and 4 out of the 15 given nouns to 

plural form. He showed extreme difficulty with inflecting pseudoverbs and was unable to 

accurately inflect any of them. The following table shows the correct inflections that MM gave 

for these verbs and nouns and their classification by frequency and regularity. 
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Table	  1:	  Correct	  Noun	  and	  Verb	  Inflections	  Provided	  by	  MM,	  Classified	  by	  Frequency	  and	  Regularity:	  

 Correct Verb Inflections Correct Noun Inflections 

Low Frequency Exception Bleed-Bled 

Tread-Trod 

 

Low Frequency Regular  Wand-Wands 

Dove-Doves 

Frog-Frogs 

High Frequency Exception Think-Thought Sheep-Sheep 

High Frequency Regular Laugh-Laughed  

 

     As seen in Table 1, MM correctly inflected four nouns and four verbs. The above data does 

not reveal any overall effect of frequency or regularity on MM’s performance on the inflectional 

morphology test since the data for each category differs by such small numerical values. 

     MM only obtained a total accuracy of 21% on the inflectional morphology test, thus showing 

a poor overall performance on this task. Figure 3 and Table 2 below show MM’s performance, in 

terms of percent accuracy, based on the frequency and regularity of the test words.  
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Figure	  3:	  Inflectional	  Morphology	  Performance	  Based	  on	  Frequency	  and	  Regularity:	   

 

 

Table	  2:	  Inflectional	  Morphology	  Performance	  Based	  on	  Frequency	  and	  Regularity:	   

Word	  Type	  by	  Frequency	  and	  Regularity	   Percentage	  of	  Accuracy	  
Low	  Exception	  Verbs	   50%	  or	  2	  out	  of	  4	  correct	  
Low	  Exception	  Nouns	   0%	  or	  0	  out	  of	  4	  correct	  
Low	  Regular	  Verbs	   0%	  or	  0	  out	  of	  4	  correct	  
Low	  Regular	  Nouns	   75%	  or	  3	  out	  of	  4	  correct	  
Pseudoverbs	   0%	  or	  0	  out	  of	  7	  correct	  
High	  Exception	  Verbs	   25%	  or	  1	  out	  of	  4	  correct	  
High	  Exception	  Nouns	   25%	  or	  1	  out	  of	  4	  correct	  
High	  Regular	  Verbs	   25%	  or	  1	  out	  of	  4	  correct	  
High	  Regular	  Nouns	   0%	  or	  0	  out	  of	  3	  correct	  
 

     As suggested by the data in Figure 3 and Table 2 above, there does not seem to be an overall 

correspondence between frequency and regularity of the test words and MM’s performance on 

the inflectional morphology test. These findings were expected for a patient with Aphasia from a 

stroke, like MM (Faroqi-Shah & Thompson, 2007). However, it is interesting to contrast MM’s  
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performance with the performance of patients with lesions stemming from different neurological 

etiologies, for example patients with Semantic Dementia. Semantic Dementia is a disorder that is 

typically caused by damage to the anterior temporal lobe and it affects a person’s ability to retain 

the meaning of objects in their environments (Patterson & Hodges, 1992). In contradiction to 

MM’s performance on the inflectional morphology test, MR, a patient with Semantic Dementia, 

demonstrated a strong effect of frequency and regularity on his performance on the inflectional 

morphology test (Zimmerman, 2012). When tested for inflectional morphology on verbs, MR 

performed best on high frequency regular verbs followed by high frequency exception verbs, low 

frequency regular verbs, pseudoverbs, and lastly low frequency exception verbs. When tested on 

nouns, he demonstrated the greatest accuracy on inflecting low and high frequency regular 

nouns, followed by high frequency exception nouns, pseudonouns, and lastly, low frequency 

exception nouns (Zimmerman, 2012). Thus, MR clearly showed an effect of frequency on his 

performance. For both nouns and verbs, he performed the worst on low frequency exception 

words. He tended to have a greater accuracy when inflecting high frequency words than when 

inflecting low frequency words. Although not as clear of an overall pattern, MR also showed 

some effect of regularity on his performance, especially when inflecting nouns, which is 

interesting to consider because patients with Semantic Dementia often retain the meanings of 

objects that are more regular or prototypical longer than those that are more exceptional or rare. 

Both MM and MR demonstrated a difficulty with pseudowords. Similarities and differences in 

patterns of performance between MM and MR reflect how performance on the same task can 

change depending on the type of neurological disease the patient has and where the damage is 

located in the brain.  
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     MM appears to have a global deficit in morphology. Besides seeing these types of results on 

the inflectional morphology test, there were some other noteworthy morphological errors that 

MM made on the tests for written language and syntax.  

     On the reading test, MM showed some difficulty with attaching the correct morphological 

endings to the target words as he read them out loud. As shown in Table 5 in the Written 

Language section in the column for reading errors classified as “Suffix Errors”, MM read the 

target word, hear as heard, ledge as ledger, glide as glider, swell as swelled, pleat as pleated, 

carve as carvin, says as say, move as movin, and yearn as yearning.  

     MM also made some interesting morphological errors on the written BNT. For example, he 

was shown a picture of scissors and incorrectly wrote scirror. In this case, he not only misspelled 

the target item, but also only gave the singular form. However, when he said the word out loud 

during this task, he correctly said scissors, even though he left out the plural final, –s, when he 

wrote the word. He also incorrectly wrote stilt when shown a picture of stilts on the BNT, 

however, he again correctly said the name as stilts. Similarly, when looking at a picture of a 

single mushroom, he wrote the plural form, mushrooms, but said the target out loud correctly as 

the singular form, mushroom. The findings of the written morphology test seem to suggest that 

MM shows a greater morphological deficit in written language than in spoken language.  

      In conversational speech, MM produced some accurate conjugations for plural forms and the 

occasional past tense, however he most often used progressive aspect, such as in the sentence, 

the dog is chasing him. This phenomenon likely occurs because finite morphemes, such as the 

morphemes that mark past tense (-ed, -t, -d) are more susceptible in patients with Aphasia,  
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whereas non-finite morphemes, like –ing, are usually less susceptible in these patients (Lee, 

Milman, & Thompson, 2008).  Although MM did sometimes use correct past and plural tenses in 

conversational speech, below are a few examples taken from conversations with MM that reflect 

some of MM’s difficulties with morphology. The XX in the examples below means that there 

were some words that were not intelligible.  

 

(2) a. “So I went to the hospital with her.. n yup.. uh and took uh uh until what? four, five  

           hours. Uh and they f f find nothing wrong with me…” 

 

     b. “I mean she’s married, but she’s not uh she doesn’t have any kid kids.”  

 

     c. “Uh…I was home…uh…and as I woken up oh as I…my wife said “oh look XX.  

          Look look look and…difficult.” 

 

      d. “And then two two uh s h door and there and there one doors.  Uh there’s p plant   

          and there’s plant out there.” 

 

     In 1a, MM did not correctly inflect the verb, find, to the past tense. However, he did correctly 

provide the plural form of hour. In 1b, MM at first did not produce the plural form of kid, but 

then he corrected himself and provided the correct plural form, kids. MM provided an incorrect 

past tense production of the verb, wake, in 1c. 1d was also very interesting because  

 



	  Case	  Study	  of	  Conduction	  Aphasia	   15	  
 

here, MM provided the singular form of the word, door, when the plural should have been used 

and he provided the plural form of door when the singular should have been used.  

     Lastly, on a previous language evaluation, MM was asked to repeat a series of different 

words. Being a Conduction Aphasic, his repetition was poor and there was also more evidence of 

a deficit in morphology seen in his repetition of words and phrases. On the repetition task, MM 

heard the words, decertified and contrasting, which he repeated with incorrect morphological 

endings as decertify and contrasted. During the language evaluation, MM’s wife pointed out that 

plurals were especially difficult for MM, and this pattern was strongly evident in his repetition of 

plurals. The following table shows MM’s repetition of various words. 

Table	  3:	  MM's	  Repetition	  of	  Words: 

Word Given  MM’s Repetition 
apple apple 
bananas banana 
grapefruit grapefruit 
grapes grape…s 
go go 
went went 
love love 
loved lover lover lover no 
run run 
ran ran 
catapult catapult 
catapulted catapulter tee 
give give 
given given 
gave gave 
kiss kiss 
kissed kisser kissenow 
red red 
redder redder 
reddest red reddest red reddester 
pretty pretty 
prettiest prettiest s  
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     MM clearly demonstrated difficulty with repeating some of these words and often struggled 

with the morphological endings. For example, he said the target, kissed as kisser and catapulted 

as catapulter, showing a difficulty with past tense. Interestingly, for both of these, he added –er 

to the end instead of adding one of the prototypical past tense markers, -ed. He also repeated 

bananas as banana, clearly leaving off the final plural –s. One other noteworthy example of 

omitting the plural –s in repetition was seen when MM was asked to repeat the phrase, No Ifs,  

Ands, or Buts. He repeated the given phrase as No Ifs, If, And, or But, thus omitting the final –s 

in all of the words in the phrase. These are all salient examples of MM’s difficulty with 

inflectional morphology.  

     In summary, it is clear that MM has difficulty with inflectional morphology, such as forming 

the past tense of verbs and forming the plural form of nouns. In other tasks that did not 

specifically measure inflectional morphology, he still showed some interesting deficits, perhaps 

suggesting a more pervasive difficulty with attending to morphological endings.  

     Written Language 

      On the reading test, MM obtained a total accuracy of 47%. He correctly read 98 words out of 

the 208 test words presented to him. The following figure and table shows his performance on 

the reading test. 
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Figure	  4:	  Reading	  Performance	  based	  on	  Frequency	  and	  Regularity:	   

 

 

 

Table	  4:	  Reading	  Performance	  Based	  on	  Frequency	  and	  Regularity:	  

Word	  Type	  by	  Frequency	  and	  Regularity	   Percentage	  of	  Accuracy	  
Low	  Exception	   48%	  or	  20	  out	  of	  42	  correct	  
Low	  Regular	   48%	  or	  20	  out	  of	  42	  correct	  
Pseudowords	   13%	  or	  5	  out	  of	  40	  correct	  
High	  Exception	   55%	  or	  23	  out	  of	  42	  correct	  
High	  Regular	   71%	  or	  30	  out	  of	  42	  correct	  
 
      

     As reflected in the above figure and table, MM was most accurate at reading the high 

frequency regular words, on which he obtained an accuracy of 71%. He performed the worst on 

the pseudowords, with an accuracy of 13%. Overall, he demonstrated a greater accuracy on the 

high frequency word category, but otherwise, there was not a significant pattern seen to suggest 

any effects of frequency or regularity on his reading performance.  
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     In contrast, patient MR, who has Semantic Dementia, demonstrated a clear effect of these 

aspects on his reading performance (Zimmerman, 2012). He struggled the most with reading low 

frequency exception words and thus revealed a reading pattern that is commonly seen in people 

with Semantic Dementia, called Surface Dyslexia (Woollams, Lambon Ralph, Plaut, & 

Patterson, 2007). Both MM and MR demonstrated a difficulty with reading pseudowords and 

also showed difficulty with inflecting pseudowords on the inflectional morphology test.  

     The following table depicts MM’s errors on the reading test. MM often read pseudowords as 

real words. For example, he read the pseudoword, mave, as tape, rint as ring, and neath as type. 

Although rint and ring are phonologically similar, the other words are not, and therefore there 

does not appear to be a pattern underlying his replacement of these pseudowords with these 

particular real words. The table below does not include MM’s performance on pseudowords, 

since these are not real words and therefore they cannot be classified by frequency and 

regularity. 
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Table	  5:	  Types	  of	  Errors	  on	  the	  Reading	  Test:	   

Deep	  
Dyslexia	  
(Read	  as	  a	  
semantically	  
related	  
word)	  

Read	  as	  a	  
phonologically	  
similar	  real	  
word	  

Read	  as	  
another	  
unrelated/	  
dissimilar	  
real	  word	  

Read	  as	  a	  
phonologically	  
similar	  
nonword	  

Suffix	  
Errors	  

	  Skipped	  Word-‐	  
Unable	  to	  attempt	  
reading	  

Green-‐	  Gree	  
n	  uh	  gree	  uh	  
white	  no	  
yellow	  
yellow	  

While-‐With	   Leave-‐Have	   Mulch-‐	  /mʌlʃ/	   Hear-‐
Heard	  

Feel	  

Goes-‐Run	   Snatch-‐
Sandwich	  

Board-‐Hope	   Truce-‐	  
/tɹudəәn/	  

Ledge-‐
Ledger	  

Same	  

Ditch-‐Dig	   Vale-‐Valley	   Well-‐Off	   Broach-‐	  
/bɹoʊθ/	  

Glide-‐
Gliders,	  
Glider	  

Stock	  

Most-‐Much	   Breach-‐Blanch	   Did-‐But	   Mourn-‐	  /mɔɹd	  
mɔɹdəәn/	  

Swell-‐
Swelled	  

Hoarse	  

Stood-‐Foot	   Trance-‐Tree	   Sense-‐Run	   Trough-‐	  /tɹoʊ/	   Pleat-‐
Pleated	  

Sag	  

Climb-‐
Height	  

Wisp-‐Whisk	   Learn-‐Help	   	   Carve-‐
Carvin	  

Sparse	  

Leapt-‐
Jumped	  

Some-‐So	   Do-‐to	  uh	  off	   	   Says-‐Say	   Saint	  

	   Said-‐So	   Own-‐His	   	   Move-‐
Movin	  

Swoop	  

	   Whom-‐-‐Where	   Done-‐Give	   	   Yearn-‐
Yearning	  

Gaze	  

	   Whose-‐Where	   Put-‐Cup	   	   	   Swerve	  

	   Broad-‐Brawl	   Does-‐Go	   	   	   Pare	  

	   One-‐Of	   None-‐Mauve	   	   	   Sponge	  

	   Great-‐Give	   Brooch-‐
/bɹoʊθ/	  (1st	  
attempt),	  
then	  Brought	  

	   	   Dost	  

	   Source-‐Speak	  
no	  Speech	  

Caste-‐Cow	   	   	   Dough	  

	   Mould-‐
Mountain	  

Pour-‐Run	   	   	   Suede	  

	   Dread-‐Dream	   	   	   	   Suave	  

	   Tread-‐Tree	   	   	   	   Sieve	  

	   Scarce-‐	  Scary	   	   	   	   Sieze	  

	   	   	   	   	   Stead	  

	   	   	   	   	   Plaid	  

	   	   	   	   	   Gauge	  
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Key:	  
High	  Frequency	  Regular	  Words	  
Low	  Frequency	  Regular	  Words	  
High	  Frequency	  Exception	  Words	  
Low	  Frequency	  Exception	  Words	  
 

      As shown in Table 5 above, on the reading test, MM read some of the target words as words 

that were similar phonologically but that did not have similar meanings. For example, he read 

scarce as scary. He also sometimes read a target word as a completely unrelated word, such as 

when he read the target word, sense, as run. These words are not phonologically similar and also 

do not have any semantic relation to one another. MM also made other errors, such as reading 

broach as /bɹoʊθ/	  and wisp as whisk. In these particular cases, the target word and MM’s 

production of the word differ in only one phoneme, however /bɹoʊθ/	  is a phonologically similar 

nonword while whisk is a phonologically similar real word. “Phonologically similar” words were 

classified in Table 5 as words that may differ by many phonemes, but also share many of the 

same phonemes and look similar phonologically and/or orthographically.  

     MM also made many miscellaneous errors that do not follow any pattern. For example, he 

read truce as /tɹudəәn/. As mentioned in the morphology section, MM also made some errors on 

suffixes, such as his reading of hear as heard, ledge as ledger, and says as say.  Lastly, there 

were some words for which MM did not provide a response. These unreadable words were also 

counted as errors and affected MM’s overall percent accuracy on the reading test.  
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     The first main category listed in Table 5 above suggests Deep Dyslexia, in which a written 

word is read as another word that is related to the target word in terms of its meaning (Bub, 

2013). For example, as shown in Table 5, MM read the target words, climb as height and leapt  

as jumped. These words are not similar phonologically, however they are related by their 

meanings. According to Bub (2003), individuals who show a deep dyslexic pattern in reading 

often will demonstrate a diminished accuracy on their reading of pseudowords. The reason for 

this is that pseudowords do not have any associated meaning. MM performed poorly on reading 

pseudowords, with only 13% accuracy. Bub (2003) stated that the deep dyslexic pattern occurs 

because these patients, upon seeing a word, will first think of all the possible meanings that are 

associated with that word. They do this before they even think about the phonology. Thus, the 

target word, climb, triggered many semantic relationships in MM’s brain, such as connections to 

the related words height, mountain, and up.  Once he made the semantic connection between 

climb and height, he chose to say the word as height and then continued on the pathway to 

produce the word. He then accessed the correct phonology to say the word, height, which is why 

he did not make any errors in his pronunciation of height. He just selected the wrong target word 

by choosing a semantically similar word instead. Pseudowords are meaningless and therefore 

patients have to base their production on spelling alone, which is difficult for them (Bub, 2003). 

Therefore, they perform especially poorly when tested on pseudowords.  

      MM also often demonstrated this pattern of replacing a target word with another semantically 

related word in his writing. On the written test for the BNT, MM demonstrated some similar 

errors. For example, he was shown a picture of a wreath, and while he did correctly say the 

target, wreath, he did not write the target correctly. Interestingly, instead of writing wreath, he  
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wrote rosette. Both a wreath and a rosette are semantically similar in that they are both 

decorations that take the shape of a circle. In another instance, MM was shown a picture of a  

 noose. Again, he correctly said the target word, but his written response did not match his 

spoken response. For this target item, he wrote the word, neck, which is semantically related to 

the target, noose. In both of these cases, MM gave the correct response in the spoken form but 

not in the written form.  

      Another similar case was seen in the written inflectional morphology test for nouns. MM was 

given the target word, coach, and was asked to inflect it to the plural form. As this task was 

difficult for him, he did not provide the correct inflection, coaches, but interestingly, he instead 

wrote the response, stage. Although not exactly semantically related, MM likely was thinking of 

stagecoach, which is related to the target word, coach.  

      Hillis, Rapp, and Caramazza (1999) observed a similar phenomenon in their patient, RCM.   

Like MM, RCM had a stroke, however, RCM’s stroke resulted primarily in damage to the frontal 

lobe in the left hemisphere, whereas MM had a stroke that damaged most of the left Perisylvian 

region. By studying RCM, Hillis et al. (1999) demonstrated that a patient can show differences in 

output for reading and writing versus speaking. When given a target item, RCM could usually 

name it correctly verbally, but in written language, she made errors similar to those displayed by 

MM. For example, she made multiple morphological errors in which she did not add the correct 

morphological ending to the target word, as well as semantic errors and errors where she would 

replace the target word with a similar word, such as writing watchful for the target, watch (Hillis 

et al., 1999). She also would occasionally write a word as a completely random word, for 

example when she wrote barn as lunchbox (Hillis et al., 1999). In addition, both RCM and MM  



	  Case	  Study	  of	  Conduction	  Aphasia	   23	  
 

exhibited difficulty with pseudowords. Like MM, RCM would often replace a pseudoword with 

a similar real word, like writing beef for the target pseudoword, teef (Hillis et al., 1999). She  

also would make other random errors on pseudowords, similar to MM, such as writing to for the 

target pseudoword, besk (Hillis et al., 1999).  

     In many ways, RCM and MM have similar performances in written language. However, 

RCM did not show semantic errors in her speech, whereas MM did show some semantic errors 

on spoken tests. For example, on a picture-description task, MM referred to a helmet as 

headgear, a bicycle as motorbike, notebooks as boards, and chalk as pen. MM only produced 

one semantic error on the spoken BNT, in which he referred to a picture of an accordian as a 

harmonica. On the written BNT, he was asked to both say and write his responses and this 

comparison between spoken and written output suggested that overall, MM demonstrated more 

instances of this phenomenon in his written language than in his spoken language. MM’s 

semantic errors on the written BNT are referred to on Table 6.  

      According to Hillis et al. (1999), patients like RCM, who do not show semantic errors in 

speaking but do in writing likely do not have a problem with their semantic system overall 

because they can give the correct name in at least the spoken modality so they must possess a 

semantic representation of the target, which allows them to accurately name it. When shown a 

picture of a wreath and asked to write its name, MM wrote rosette, which is a semantically 

related word. Hillis et al. (1999) contend that when patients like RCM and MM are asked to say 

a target word, such as wreath, they will procure a semantic representation in their brain of what a 

wreath is and will also generate a name for the object, wreath. However, when writing the target 

word, there is a pathway that accesses the individual phonemes that comprise the name  
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of the target, wreath. The brain then links the phonemes that make up the target word with the 

ideal spelling of the word so that it can be written. However, when patients have a deficit in this 

pathway, they may instead connect to words that are composed of similar phonemes but are not 

correct. For example, if the target was wreath, they might instead write it as reap or wrath 

because they cannot correctly link the phonemes that make up the word, wreath, with the correct 

written spelling or had a breakdown in one of these areas. This is one reason why these patients 

may write the target word as another phonologically similar word.  

     Another way in which patients may make these kinds of written errors is when they access the 

target word by its meaning. Similar to the description of the patient with Deep Dyslexia by Bub 

(2003), patients who make these semantic errors in writing may do so because when they think 

of the target, wreath, they start to think of all of the aspects that define what a wreath is. When 

these patients want to write the word, wreath, they will likely start thinking of many 

characteristics of a wreath, such as circular and decorative (Hillis et al., 1999). However, many 

of these characteristics define other things as well. For example, a medal and a circle are both 

circular and a Christmas tree and flowers are both decorative. A rosette is both circular and 

decorative. These all share some characteristics of the target, wreath, and comprise what Hillis et 

al. (1999) refer to as the “orthographic output lexicon”, which can be accessed for writing. Once 

this is accessed, it is very easy for patients to select one of the possibilities in the “orthographic 

output lexicon” instead of the intended original target, which is why they may write one of these  
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semantically related words for the target. They are especially likely to select the possibilities in 

the “orthographic output lexicon” that share the most characteristics in common with the target 

(Hillis et al., 1999). In this case, a rosette shares the most characteristics in common with the 

target word because it is both circular and decorative, and therefore, it is the most likely to be 

written. The above patterns describe patients like RCM and MM and explain why a patient may 

incorrectly write rosette for the target, wreath, but will likely say the name of the target correctly 

as wreath in the spoken modality. Thus, these errors in writing may occur because of a difficulty 

with converting the phonemes of the target word to an accurate written spelling or because the 

target word shares many similar characteristics with other possible semantically related items 

that may be accessed via the “orthographic output lexicon” (Hillis et al., 1999).  

     These pathways also interact. For example, when going from the phonological representation 

of the word, wreath, to its spelling, patients may start generating words that are comprised of 

some of the same phonemes as the target. Rosette and wreath both start with the same phoneme, 

/ɹ/. Since rosette was also in the patient’s “orthographic output lexicon”, he or she might be even 

more likely to produce rosette as the written response because not only does rosette share some 

phonological features of the target, wreath, but it also shares some semantic features in common 

with a wreath (Hillis et al., 1999).  

     In contrast to RCM, MM did make some occasional semantic errors on spoken tasks. Because 

MM also made these errors in his speech and not only in his writing, it may be possible that there 

is also some damage to his semantic representation of words that is contributing to the semantic 

errors that he makes, unlike Hillis et al’s. (1999) findings for RCM. MM has damage to a large 

amount of the temporal lobe, which is also often damaged in patients with semantic impairments  
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like Semantic Dementia. On the other hand, RCM has damage that is restricted to the left frontal 

lobe, and therefore it seems more likely that her semantic representations would remain 

unimpaired (Hillis et al., 1999).  

     Overall, in comparing MM’s performance on both the written and spoken BNT, it is evident 

that MM actually achieved a higher performance on the spoken test than on the written test. 

Thus, writing the name of a word did not appear to improve his performance. On the spoken 

BNT, he correctly named 21 out of 30 items, thus obtaining 70% accuracy, whereas on the 

written BNT, he correctly wrote the names of only 12 out of the 30 items, with only 40% 

accuracy. In calculating this percentage for the written BNT, the two instances in which he did 

not write any response were also counted as errors.  

     On the written BNT, MM would sometimes name the object correctly out loud, but wrote it 

incorrectly. Interestingly, there were cases in which MM would write the word incorrectly, and 

then say it correctly, however there was never a case on the written BNT in which MM wrote the 

word correctly but said it incorrectly. For example, he correctly said the targets, funnel and 

harmonica out loud when shown the pictures of them, however, he wrote these targets  

incorrectly as nuzzle and handfich. MM also showed this phenomenon occasionally during the 

written inflectional morphology test. The following tables show instances of MM’s production of 

different responses when speaking versus writing on the written BNT and the written inflectional 

morphology test.  
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Table	  6:	  Spoken	  Versus	  Written	  Output	  on	  the	  Written	  BNT: 

Target Said Wrote 

scissors scissors scirror 

toothbrush toothbrush tooht… 

mushroom mushroom mushrooms 

wheelchair handicap handichair 

wreath wreath rosette 

harmonica harmonica handfich 

stilts stilts stilt 

funnel funnel nuzzle 

noose noose neck 

	  

	  

Table	  7:	  Spoken	  Versus	  Written	  Output	  on	  the	  Written	  Inflectional	  Morphology	  Test: 

Target Said Wrote 

fling flung didn’t 

coach coach stage 

 

     On the written inflectional morphology test, MM only wrote the correct inflection for one out 

of the seventeen total nouns presented and one out of the sixteen total verbs presented. He 

correctly wrote mice as the plural form for the word, mouse, which is a high frequency exception  
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noun. Out of the four high frequency exception nouns that he was presented, this was the only 

noun for which he wrote the correct inflected form. Thus, he obtained 25% accuracy on writing 

the inflected form for the high frequency exception nouns. He also wrote the correct inflection,  

worked, for the target, work, which is a high frequency regular verb, thus obtaining 25% 

accuracy on writing the inflected form for the high frequency regular verbs. He was unable to 

write the correct inflected forms for any of the other nouns or verbs. Overall, he performed better 

on the spoken version of this task than on the written version of this task, which is a common 

pattern seen throughout testing of his written language. 

Syntax  

     Conduction Aphasics are generally described as being paragrammatic (Goodglass, 

Christiansen, & Gallagher, 1994). This means that they will often put words or phrases together 

in an incorrect way and may also leave out or replace important components of grammar 

(Goodglass et al., 1994). Overall, MM’s speech seems to be primarily paragrammatic, which is 

expected due to the type of aphasia that he has. The following are some examples from MM’s 

speech that demonstrate paragrammatism. These samples were taken from a previous language  

evaluation, as well as the picture-description task, in which MM described the different scenarios 

presented to him in a group of pictures.  

 

(3) a. “It looks like uh I know he’s turning on the uh hose oven whatever that called is.” 

 

      b. “And he keep moving the others cuz it’s a hot day and it’s little uh ʃ w w cold and    

           it’s wearin trousers and something there and a beɪʒəәn beɪʒəәn beɪʒəәn beɪʒəә…no.” 
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  c. “Uh…I was home…uh…and as I woken up oh as I…my wife said “oh look XX.    

        Look look look and…difficult.” 

 

   d. “Uh kəә cat is…uh it…doesn’t look anything like it doesn’t look anything there uh it  

         is here that is uh a red pot. Uh kettle. XX he’s talkin about his mother’s at home oh  

         yeah yeah yeah. Uh she’s and uh he’s got uh his feet on the t uh I mean chairs on his  

         uh… Anyway, XX he’s wearing his…jeepers… uh no I didn’t it begins with an A  

         but I don’t … uh uh yeah he’s that’s got a uh cup of tea or something. Look like oh uh   

         yes uh i uh tea tea no.” 

 

   e. “Uh is a pepper and thing in this plant plant and uh it looks like it’s uh…little things uh g  

         it’s got uh little pajamas uh…uh…and his trousers. Uh all these two t uh whatever   

         they are…cockerels.” 

 
 
   f.  “And uh a uh things for holdin up…tape. Uh I mean uh nope uh… f uh this one is  
     
         uh more uh food I mean makin something with pastry or…uh…” 
 

    

   g. “And then two two uh s h door and there and there one doors.  Uh there’s p plant   

         and there’s plant out there.” 
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     These examples demonstrate paragrammatism because while they are relatively long and 

detailed, they are missing some important elements and also, many times, parts of the sentences  

are not being used correctly or do not make sense. MM shows many morphological errors, as 

previously mentioned in the section on inflectional morphology, and these kinds of errors also 

often characterize paragrammatic speech.  

     Although MM primarily classifies as paragrammatic, he also demonstrated some cases of 

agrammatism in his speech. Agrammatism is most common in people with Broca’s Aphasia, 

which involves damage primarily to the inferior frontal gyrus of the brain (Goodglass et al., 

1994). Agrammatics often produce simplified syntax and their productions often do not describe 

complete ideas and also may be missing important grammatical elements (Goodglass et al., 

1994). Many times, agrammatic productions are shorter in length (Goodglass et al., 1994). The 

following are some examples of agrammatism in MM’s speech: 

 

(4) a. “Grass green.” 

 

     b. “There’s cooker.” 

 

     c. “Got up in there. Got very uh funny uh her I don’t know what it’s called actually…” 

 

      d. “Uh keeps them in uh wooden tree uh post.” 
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     Example 4a above is agrammatic because important grammatical elements have been deleted. 

In 4a, MM said, “Grass green.” While it is obvious what he meant by this production, this is a 

very basic syntactic formation and it is not grammatically correct. Ideally, the sentence should be  

said as “the grass is green.” MM’s production of “grass green” is missing the determiner, the, 

and the verb, is, which are needed to create a complete and syntactically correct sentence in 

English. In example 4b, MM left out an important determiner, making the production 

agrammatic also. Instead of saying “there’s cooker”, it would be more syntactically correct if 

MM had said “there’s a cooker.” Example 4c also demonstrates agrammatism because some 

essential information is left out. Syntactically, the production does not make sense. For example, 

he left out a subject to tell listeners whom he is talking about. In 4d, MM also omitted the 

subject. 

     The original hypothesis was that MM’s syntax would be paragrammatic. Findings from his 

conversational speech samples and the picture-description task suggest that MM is 

paragrammatic. However, he also demonstrated some instances of agrammatism in his speech.  

 

Conclusion 

     This case study of MM sought to evaluate MM’s overall performance on inflectional 

morphology, written language, and syntax. On the inflectional morphology test and the reading 

test, MM did not demonstrate support for an effect of frequency or regularity on his 

performance, which fits with the hypothesis for stroke patients. These findings are very different 

from those seen in a patient with Semantic Dementia, like MR, who demonstrated a strong effect 

of these variables on his performance on these tasks (Zimmerman, 2012).  
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     Although inflectional morphology, written language, and syntax are three distinct areas, it 

was interesting that MM showed some noteworthy overlap among them. For example, he 

demonstrated morphological deficits globally, which were evident in the inflectional morphology 

test but also in his performances on the tests for written language and syntax. Likewise, he 

demonstrated semantic errors in his reading and writing in general, but also in the spoken 

picture-description task and on the written inflectional morphology test. Although MM showed 

semantic errors both when writing and speaking, he seemed to show the errors more often in his 

written language. Overall, MM demonstrated more difficulty with written language than spoken 

language, as was evident by his stronger performance on both the spoken BNT and the spoken 

inflectional morphology test in contrast with his weaker performance on both the written BNT 

and the written inflectional morphology test.  
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