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Introduction

~

Abstract

Aphasia, an acquired neurogenic language disorder, is a deficit in
the expression and comprehension of language. This article presents
a comprehensive assessment of a 59-year-old Persian-speaking indi-
vidual, M.N., who experienced fluent aphasia as a result of an isch-
emic stroke in the left temporoparietal lobe. Persian Western Aphasia
Battery, Persian Picture Naming test, Token test, Verbal Apraxia test,
and Mini-Mental State Examination (MMSE) were used to evaluate lan-
guage, speech, and cognition abilities respectively. After conventional
hearing tests, central auditory processing tests were also performed
to evaluate his auditory functioning. According to the results, he had
moderate conduction aphasia (AQ=52%) with severe repetition prob-
lem, moderate naming disorder (54%), auditory comprehension im-
pairment (15 out of 36 in the Token test), moderate to severe verbal
apraxia (scored 41 out of 50), mild cognitive deficit (scored 21 out of 30
in MMSE), dichotic listening deficit (25% right ear and 55% left ear in
Dichotic-Digit-Test), and temporal processing limitation (gap detection
of 25 sec and more), and perceiving problems in the close set Word-
In-Noise test (number of words identified correctly were 25 out of 35
in the right ear and 23 out of 35 in the left ear). This study highlighted
the importance of having a comprehensive assessment in persons with
aphasia.

Keywords: Aphasia; Language impairment; Cognitive deficit; Audi-
tory processing; Auditory comprehension.

(central sulcus), primarily in and around the language areas in
the temporal lobe of the left hemisphere (perisylvian region).

Aphasia, an acquired neurogenic language disorder, is a
deficit in the expression and comprehension of language [1].
Speech fluency is an important concept for understanding
aphasia syndromes; therefore, the fluent and nonfluent apha-
sia classification system was devised. The prosodic or melodic
characteristics of speech are the primary distinguishing factors
for fluent and nonfluent aphasia types [2,3]. Fluent aphasia is
often associated with lesions posterior to the fissure of Rolando

However, nonfluent aphasia is associated with lesions anterior
to the fissure of Rolando, primarily around Broca’s area in the
premotor strip of the speech areas of the left frontal lobe [3].
Although being fluent or nonfluent refer to expressive language
characteristics, patients described with this classification sys-
tem tend to have certain common receptive language charac-
teristics as well [1]. In order to identify the type of aphasia and
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its severity, develop a personalized treatment plan tailored to
the patient’s needs, and monitor progress, it is necessary to
perform a comprehensive assessment [1]. Language and cogni-
tion are among the main functions of the brain; therefore, in
persons with aphasia, we need to have an in-depth look into
these functions [3]. Patients with aphasia may also experience
disruptions in the motor aspects of speech which needs to be
assessed [4]. Some aphasiologists, the most notable among
them being Hildred Schuell (1964), have implied that auditory
comprehension deficits form the underlying and unifying dis-
order in aphasia (possibly because of the auditory learning of
language) [5-7]. According to Sarno (2017), auditory compre-
hension deficit is noticeable in patients with fluent aphasia [8].
Lesions in the right or left temporal lobes may affect auditory
processing associated with Central Auditory Processing Disor-
der (CAPD) symptoms [9]. Bergemalm and Lyxell (2005) also re-
ported that CAPD can be seen in more than 50% of adults with
brain damage due to stroke [10]. Due to this high prevalence
of CAPD in post-stroke patients, audiological evaluation is es-
sential to detect CAPD in persons with aphasia, while there are
no auditory processing tests in aphasia-related research [11].
The question is then, do we need a person with fluent aphasia’s
auditory profile in addition to his language, cognition, and mo-
tor speech profile? In this study, we aimed to have a compre-
hensive assessment of a person with aphasia and discuss the
hierarchy of a comprehensive assessment in these patients.

Case study

M.N. is a 59 years old right-handed man who has a bach-
elor’s degree in accounting and currently is retired. According
to the patient’s report, all the family members (mother, father,
brother, and grandparents) are right-handed. The patient was
healthy and capable before the stroke and had no sensory, mo-
tor, or brain damage in childhood and adulthood. M.N. had an
ischemic stroke in the left temporoparietal lobe in 2017 (2 years
before assessment). Figure 1 demonstrates the site of the dam-
age in his MRI result. According to the patient’s companion,
he was not able to recognize people surrounding him during
the first two to three days post-stroke. The patient received 8
months of speech therapy after the stroke. During the assess-
ment, he had no motor problems but only had a mild sensory
deficit on his right side of the body. As part of the research
initiative approved by the University of Social Welfare and Re-
habilitation Sciences with ethics code IR.USWR.REC.1395.401,
the subject of this study initially referred to the speech therapy
department. However, as the individual did not meet the inclu-
sion criteria, he was not included in the sample of that study.
Subsequently, with the consent of the patient, he referred for
additional evaluations and the present article was written ac-
cording to these evaluations. Language, speech, cognitive, and
auditory assessments were performed after acquiring informed
consent from the patient. Assessment sessions were done in a
clinic related to the University of Social Welfare and Rehabili-
tation Sciences. There were multiple sessions to complete the
assessments. During the sessions, if the patient felt tired, the
assessment process was stopped for a few minutes. In order to
comply with professional ethics, some treatment recommenda-
tions were given to the patient in each session. To assess the
patient’s language abilities, the bedside version of the Persian
Western Aphasia Battery (P-WAB-1) [12] and the Persian Picture
Naming test [13] were implemented. P-WAB-1 has six sub-tests

including spontaneous speech content, spontaneous speech
fluency, auditory comprehension, sequential commands, rep-
etition, and naming. Each subscale has 10 points and the maxi-
mum raw score of the test is 60. A percentile Aphasia Quotient
(AQ) also can be formulated in order to determine the severity
of aphasia [12].

The Persian Picture Naming test evaluates the severity of the
naming deficit by evaluating the patient’s ability to name 50 pic-
tures. According to the instructions of this test, semantic and
phonetic cues can be given to the M.N., which in the end differ-
entiates between aphasic and cognitive naming disorders [13].

Oral and verbal apraxia tests were implemented to evaluate
motor-oral and verbal skills. The oral apraxia test includes two
forms (verbal command form and imitation form). These two
forms are scored and interpreted separately, and based on the
results, the presence or absence of the disorder and its sever-
ity can be determined. This test has 22 questions, and with a
correct answer, the patient gets a score of 0, a wrong answer
gets a score of 1, and if the patient does not answer, a score
of 2. The total score of this test is 44, which indicates the most
severe level of apraxia. In this test, if a person scores 3 or less,
he does not have oral apraxia, but if he scores 4 or more, he has
oral apraxia. Repeating speech sounds and words, saying the
sounds of letters, reading words, repeating sentences, memo-
rizing automatic speech series, telling stories, and free speech
are various sections of the verbal apraxia test. In this test, if the
participant’s score is 12 or less, he does not have verbal apraxia.
But if the participant’s score is 13 or more, it indicates the pres-
ence of verbal apraxia [14].

The Mini-Mental State Examination (MMSE) was used to
evaluate the patient’s cognitive status. The maximum score of
this test is 30 and the cut-off point is 22. This test includes ques-
tions about time and place orientation, repetition, attention
and calculation, memory, language assessments, and copying
[15]. Another test that was used for the cognitive evaluation
of M.N. was the software version of the Wisconsin Card Sort-
ing Test (WCST), which evaluates executive functioning. In this
test, the participant must match the desired card with one of
the 4 displayed cards in terms of color, shape, or number of
symbols. Then the desired rule of the test suddenly changes
and the patient must be able to discover the new rule and con-
tinue it. The 64-card version of this test was used to evaluate
this patient [16]. Digit Span Forward Test (DSF) and Digit Span
Backward Test (DSB) were also investigated to estimate work-
ing memory capacity [17]. To evaluate auditory comprehension
skills, the Token test was used. This test has 36 commands that
become more complex and the patient is asked to perform the
commands [18]. Additionally, comprehensive examinations of
peripheral hearing (otoscopy, audiometry, tympanometry, and
acoustic reflex) and central auditory processing (Speech-in-
Noise test, dichotic hearing test, and temporal processing test)
were performed for the patient during three one-hour sessions.

In this study, Welch Allyn otoscope and tympanometer
AT235, Intracoustics Co, Denmark were used to confirm the
health of the eardrum and middle ear. Audiometric evaluations
were performed using an AC40 audiometer, Intracoustics Co,
Denmark, at conventional audiometric frequencies from 250 to
8000 Hz, and hearing thresholds were recorded in Air Conduc-
tion (AC) and Bone Conduction (BC) pathways. Since M.N. had
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working memory problems, the Persian version of the Wond
in Noise (WIN) test was used instead of conventional sentence
comprehension tests, such as the Persian version of the Quick-
Speech-In-Noise (QSIN) test. The patient also had repetition
problems; therefore, the closed pictural version of the WIN test
was implemented. The WIN test was performed using a cali-
brated laptop and headphones. The test consists of a list of 35
words for each ear, and each five words is presented via head-
phones at one of the Signal-to-Noise Ratios (SNR) of 0, 4, 8, 12,
16, 20, and 24 decibels for each left and right ears. Scores below
30 for individuals over the age of 12 are considered abnormal.
The test was conducted in an acoustic room at a comfortable
hearing level (40dB SL).

To investigate dichotic auditory processing, the Persian ver-
sion of the Dichotic Digit test was used. In this test, two pairs
of monosyllabic numbers (between 1 and 10, except number
4 which has two syllables in Persian) are presented to the left
and right ears at the same time via headphones. The subject
is asked to repeat all 4 numbers heard in both ears. In adults
over 12 years of age, a score of 90% and above in each ear is
considered the norm and confirms the health of dichotic audi-
tory processing and the communication pathway of the corpus
callosum.

Auditory temporal processing in this study was investigated
using the Random Gap Detection test for each ear at frequen-
cies of 1 and 4 kHz and with silence intervals of 0 to 40 millisec-
onds. The ability to recognize time intervals of 20 milliseconds
or less is required to recognize temporal changes in speech pro-
cessing.

Results

Language, oro-motor, cognitive, and auditory assessments
were performed. First, the results of the language assessment
are reported. According to the P-WAB-1 [12], the patient dem-
onstrated deficits in all the subtests (spontaneous speech con-
tent, fluency of spontaneous speech, auditory comprehension,
sequential commands, repetition, and naming), but he had a
significant repetition deficit. The results of this test are demon-
strated in Figure 2. The patient’s AQ in the P-WAB-1 was 52%,
indicating moderate conduction aphasia. The patient’s score in
auditory comprehension of yes/no questions was 7 out of 10
and in understanding continuous commands was 6 out of 10.
These results indicate the patient’s auditory comprehension
deficit. The patient’s score in the naming subtest was 5 out of
10, which indicates his word-finding deficit. The patient’s score
in repetition is 1 out of 10 and shows his severe deficiency in
this skill. The patient’s rate of speech in describing the bird’s
nest picture is 72 words per minute, which scores 7 out of 10
in the fluency of spontaneous speech; therefore, the patient’s
speech is fluent. His content score is 5 out of 10, which indicates
that at least half of the statements are meaningless and empty.
In general, according to the results of the P-WAB-1 [12], M.N.
has an auditory comprehension deficit, but he functions well
at simple levels. He has word-finding deficits and difficulties in
conveying meanings. His repetition deficit is evident and his
speech is fluent. Analyzing the continuous speech of M.N. pro-
vided information on his quality of speech. Parts of the patient’s
speech sample describing the events at the time of the stroke
and picture description (the bird’s nest picture) and the results
of the speech analysis are presented in the following. Table 1
demonstrates the quality of speech indexes such as the rate of
speech and Mean Length Utterance (MLU).

Speech sample of the patient describing the events at the
time of stroke (original version in Persian with English transla-
tion):

PO IBDS Sb glsmlde [ Eoupe wp gl [ oao 1) 180
OPBD90p LTS S0p [ 160S B Bussp 20602 36S 8 [ 2p80
Sa sy oplie el (13 / pSEsle Sa SE2 OFslop [ g
Eouop @2 el [ 0> S b aE oluwe SE 9B OEsloe [ Opsd90p
1603 @3 S p0 OF sl /1803 PO FI0 383 3¢ [ 3630 B2
TS puesp [ pddl 00 lsusldn C93p [ e SIBB0 Ciop w9
pedt/ 258 2 Splp G [ 06 Eole o slee / SowoasSa OpS D
/nfgéoe oEsloe / B 0n 288 » Oelp s/

When | stood up / | apologize to you / | can’t speak better
than this / This is what | am / As soon as | finished my prayer
/ | want to go to sleep / Then my intend to you in that / After |
wanted to get some sleep / | don’t know | put this to go to sleep
/ | gave this because | saw it / | saw that | was in a certain way /
for example, | was standing / I'll go down knock in, for example
/ it’s over / | want to sleep / he said it isn’t possible anymore / |
said to sleep / he said no, it’s over /

In this speech sample, M.N. describes the events that hap-
pened at the time of the stroke and how he was not able to do
anything during that time. The patient’s companion confirmed
these explanations. These errors can be found in his speech
sample:

Inability to form proper sentences and use suitable words
in conveying the meaning, having a limited number of content
words, and incoherent sentences.

The patient cannot find the proper lexicon and sentence
structure in conveying his meaning. Therefore, circumlocution
is evident in his speech sample while he could convey the same
meaning in two or three sentences.

This patient is a patient with fluent aphasia since his rate of
speech was 95.6 words per minute. Also, we can find a sentence
with six words in his speech sample, while a patient with non-
fluent aphasia often does not produce sentences with more
than four words in a sentence [1].

There are some semantic-related deficits in this speech sam-
ple. For example, “I don’t know | put this” does not convey a
specific meaning.

This is the patient’s speech sample describing the bird’s nest
picture in the P-WAB-1 [12] (original version in Persian with
English translation):

I6ub90 / Elop 3 /1855908 /1807 9068 Ued [ 16Uk 90 I b 90/
13160 @I/ 19p38 QISS0 [ Sg OGS @190 19pda [ gk [ 9SS )9
QO3B Q690 [ @b o0 [ @) cudoa Clsss [ sl
QBB [ 0B [ g oupe wa Uil [ 08 p8i0n [ s pip 232
SlBB0 390a [ L3 QIGS0 [ s psHss SIS0 [/ 9 Eovee
w gipl [ oS 3088 1B Qlsso/

She / She is / She is / This is what happened / He, He / From
this top / He came down / | mean; he came out / Inside / Eject
the doctor / Reach him / Let it fall down / Come down / Went
/ My intent to you is that / Then hits / Put its baby down again
/ Put down / Then reaches down / And my intent to you / Sud-
denly fell down

These errors are seen in this speech sample: The patient has
limited access to the lexicon. For example, “She / She is / She is”
is just a repetition of pronouns and there is no content lexicon.
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Figure 1: The site of the damage in the patient’s MRI result.
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Figure 2: The patient’s profile in the P-WAB-1.
(Table 1: Continuous speech analysis of the patient. )
Speech sample Subject Total number of the Du.ratlon Number of Rate of spe.ech MLU
words (minutes) utterances (words per minute)
Free Descrlpnqn of the events at the 371 388 95 95.6 39
time of stroke
Descriptive The bird’s nest picture 93 0.88 37 112 2.5
] ] ] Table 3: The patient’s profile.
Table 2: Examples of the patient’s paraphasias and fillers.
Test Score Score (%)
Type Intended word Produced word
P-WAB-1 52% 52%
Faesl (season) Vaesl . : .
Persian picture naming test 54% 54%
Dastan (story) Bastan
Token test 15 out of 36 41.66%
Kolah (hat) Tolah :
Verbal apraxia test 41 out of 50 82%
Mix (nail) Xix
Phonological MMSE 21 out of 30 70%
) Seeg (dog) Saek . .
paraphasias - - Speech-in-noise test Right: 25 out of 35 Right: 74.1%
Saem? (candel) Seef P Left: 23 out of 35 Left: 65.7%
Caengal (fork) Gaeengal ioht: ioht: 259
Dichotic digit test Right: 10 out of 40 Right: 250A:
£br (cloud) [bs Left: 22 out of 40 Left: 55%
Haevij (carrot) Haesib minimum detectable
Random gap detection test gap in both ears was
Khanom (woman) Aga (man) .
25 milliseconds
Mi-isteem (I am standing) = Mi-nesinam (I am sitting)
Caqu (knife) Qasoq (spoon) In the “Eject the doctor” section, the patient has seen the
Semantical Sobh (morning) zeb (night) photo of the doctor in the picture and knows what he has to say,
paraphasias Dayere (circle) Boqab (plate) but cannot convey the right meaning, and produces an utter-
mi-baendim (we are cetm (oye] ance which is not semantically correct according to the picture.
closin . o .
el 5 _ The patient produces many sentences for describing a pic-
Gorbe (cat) Xeergus (rabbit) ture that can be described with a short sentence, which dem-

Fillers

Arzaem be Soma (my intent to you is that...)

onstrates the semantic deficit.

The patient’s performance in answering open-ended and
closed-ended questions was also examined. Due to severe
word-finding difficulties, M.N. did not perform well in answer-
ing any of the open-ended or closed-ended questions. For ex-
ample, to assess the patient’s skill in answering open-ended
questions, he was asked to explain what happened to him at the
time of the stroke. M.N. uttered 371 words in about 4 minutes,
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while he could explain the whole incident with two to three
short sentences. To assess closed-ended questions, the patient
was asked to answer questions such as “How many wheels does
a car have?” or “Name the seasons.” While the patient could
answer these questions with one or more words, he answered
them with more than one sentence.

According to a study published in 2014, the normal rate of
speech in Persian men is reported 119.38 (+28.32) words per
minute [19]. Therefore, the patient’s rate of speech is normal.
His rate of speech in the descriptive speech sample was more
than the free speech sample. His MLU was lesser than normal
people and he produced shorter sentences.

M.N. had self-corrections (mostly phonetic). He would stop
during speech and try several times to pronounce the word cor-
rectly. For example, when saying the word “his hand” (/daestae]/
in Persian), the patient said “/ deestees /” three times until he
was able to produce it correctly the last time. Or to express the
word “to go” (/beraevaed/ in Persian), he produced “/bersevaet/”
three times, but he could not achieve the correct pronunciation
of the word.

Many paraphasias and fillers were observed in the patient’s
speech, and the number of phonological paraphasias was more
than semantic paraphasias. In Table 2, you can see examples of
these paraphasias and fillers.

In order to evaluate the patient’s naming skill, the Persian
Picture Naming test was used [13]. Based on this test, 54% of the
patient’s answers were correct, which indicates the severity of
moderate disorder. The number of correct answers by M.N. was
higher with phonetic cues than with semantic cues. Therefore,
the use of phonetic cues over semantic cues was considered in
the treatment process. The Token test was used to assess the
patient’s auditory comprehension skills. The patient scored 15
out of 36(66.41%). According to this test, 90% of the normal
population scored 36, and only 10% of them scored 29 to 36
[18]. In the oral apraxia test, M.N. scored 2 which indicates no
oral apraxia. He was able to perform most of the commands
without visual cues and with sufficient accuracy. In the verbal
apraxia test, the patient scored 41 out of 50, which confirms
moderate to severe verbal apraxia [14]. MMSE [15] and the
WCST were used to assess the patient’s cognitive abilities. His
score in the MMSE was 21 out of 30. M.N. functioned normally
in the consciousness section, but he had severe deficits in atten-
tion and calculation, memory, three-step order, and repetition.
In the WCST [16], the patient’s wrong answers were more than
his correct answers. He could not follow the rule of matching
the cards and this result shows the patient’s attention and ex-
ecutive function deficits. In the DSF and DSB tests, the patient’s
working memory capacity was 4 and 2 units respectively, which
was less than the norm of working memory capacity (7+2) [17].

The results of otoscopy and tympanometry in both ears were
normal (type an), which indicated the health of the outer and
middle ear. In AC and BC audiometry, mild to moderate bilateral
symmetric sensorineural hearing loss was seen in frequencies
above 2000 Hz, which seems to be appropriate to his age and
history of exposure to noise. The patient’s speech comprehen-
sion score in silence using monosyllabic words and answering
the closed set was 90% in the right ear and 85% in the left ear,
which is considered close to the norm. But in the WIN speech
comprehension test in noise, the number of words Correctly
identified was 25 out of 35 in the right ear and 23 out of 35 in
the left ear, which is abnormal in both ears and indicates a mod-

erate speech perception disorder in noise. In the DDT test, the
score of the right ear was 25% and the score of the left ear was
55%, which indicates a clear dichotic hearing disorder in M.N.,
and the left shows a clear superiority in the patient. The results
of the Random Gap Detection test indicated a slight problem in
time processing and the minimum detectable gap in both ears
was 25 milliseconds. The profile of M.N. based on the language,
oro-motor, cognition, and auditory processing assessments is
demonstrated in Table 5.

Discussion

Aphasia is a language disorder that develops as a result of
damage to specific regions of the brain. Individuals with apha-
sia often experience difficulties in both understanding and ex-
pressing language, which can impact their ability to communi-
cate effectively [1]. Conducting a comprehensive assessment
of aphasia holds significant importance. This process leads to
determining the type and severity of language deficits, which
facilitates diagnosis and treatment planning [1-20]. The pre-
sented article offers a detailed and comprehensive assess-
ment of a Persian-speaking individual, M.N., who has experi-
enced fluent aphasia following an ischemic stroke. Through
this assessment process, we evaluated the patient’s language,
oro-motor, cognitive, and auditory abilities. According to the
P-WAB-1 [12] results, the patient diagnosed with a moderate
conduction aphasia. A significant impairment in repetition was
evident in the test outcome. Research confirms the presence
of repetition deficit as one of the most common symptoms in
conduction aphasia [21]. The patient’s speech was fluent and
rhythmic, with only pauses attributed to lexical retrieval and
self-correction. Additionally, the use of fillers was observed, a
characteristic that Benson et al. (1973) identify as distinctive
between conduction and Broca’s aphasia [22]. Furthermore,
various paraphasias (mostly phonological and a few semantic)
were evident, and the patient was aware of them and tried to
do self-corrections. Studies comparing self-correction behaviors
among individuals with conduction, Broca’s, and Wernicke’s
aphasia have reported that individuals with conduction apha-
sia are more likely to recognize their errors, but are not more
successful in correcting them compared to those with Broca’s
or Wernicke’s aphasia [1]. In the case of patient M.N., it was
also observed that these self-corrections often led to frustra-
tion and impeded his expressive capacities. Notably, refraining
from self-correction and continuing with his speech allowed for
clearer and more comprehensible expression of his intended
meaning. Repetition was severely affected, and even during
single-syllable word repetition, the patient experienced phono-
logical paraphasias. Word retrieval difficulties were also pres-
ent, which is considered a common impairment in conduction
aphasia [21]. Furthermore, an assessment of speech fluency in
the patient was conducted. By calculating the patient’s speech
rate, it becomes evident that his speech is fluent. Additionally,
word finding problems were identified, manifesting as a re-
duced number of content words within the patient’s speech,
often accompanied by circumlocutions. These findings align
with Buckingham and Kertesz’s (1974) study, which underscores
conduction aphasia as a subtype characterized by fluent speech
alongside deficits in word-finding [23]. As outlined by Benson et
al. (1973), individuals afflicted with conduction aphasia tend to
exhibit sound reading comprehension [22], yet their oral read-
ing is characterized by paraphasic errors [1]. Similarly, in the
case of M.N., oral reading also demonstrated a prevalence of
paraphasic occurrences; however, the comprehension of writ-
ten text exhibited comparatively higher proficiency. Notably, the
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patient displayed a greater inclination towards self-expression
through written means rather than oral ways. Moreover, it is
noteworthy that the frequency of phonological paraphasias has
shown an increase in subsequent sessions as opposed to ini-
tial sessions. This increase is indicative of a rise in the usage of
content words, given that paraphasias are less likely to occur in
empty speech but are more prominent in speech with content
[24]. In the Token test [18], the patient exhibited an increase in
corresponding to the length of the instructions and their com-
plexity. A similar pattern of performance was observed in the
study by Strub et al. (1974) wherein a patient with conduction
aphasia displayed diminished proficiency in the Token test [25].
As the instructions of this test become more complex, the role
of auditory memory becomes more important. The patient’s
decline in performance during these higher-level instructions
could potentially be attributed to auditory memory problems.
Evidently, the patient’s auditory memory capacity was limited
to three items. Furthermore, the decrease in the patient’s per-
formance in higher levels of the Token test might be attributed
to underlying language deficits, specifically to syntax and se-
mantics deficits. The auditory deficit is evident not only within
the patient’s language profile but also in the outcomes derived
from the Token test. The reasons for that could be rooted in
a combination of linguistic and cognitive deficits, specifically
memory deficits. The assessment findings indicated an absence
of oral apraxia symptoms in the patient. However, according to
the case presented by Ochipa et al. (1994), the patient exhib-
ited verbal apraxia [26]. Similar to the observed instance, M.N.
displayed an escalation of errors as the phonological chain in-
creased during the verbal apraxia test. Notably, the patient en-
gaged in apparent and audible search behaviors, accompanied
by numerous off-target attempts. While the patient was aware
of his unstable mistakes, he was unable to correct them. Non-
linguistic cognitive impairments are evident in individuals who
have experienced left hemisphere stroke [27], which was also
evident in M.N. According to Erickson et al. (1996), deficits in
attention and executive function are prevalent among individu-
als with conduction aphasia [28]. The cognitive assessments
conducted on patient M.N., as evidenced by the MMSE and the
WCST, further emphasize the presence of attention and execu-
tive function deficits. While Bell et al. (1997) attribute deficit
in the WCST to frontal and prefrontal brain damage [29], it’s
worth noting that the MRI report for patient M.N. does not in-
dicate any damage in these areas; rather, the observed dam-
age is reported to the temporoparietal region. A notable aspect
of this study is the focus on auditory comprehension deficits in
individuals with fluent aphasia. According to the results, M.N.
demonstrated auditory processing disorder, highlighting its
significance as a crucial element in the comprehensive assess-
ment of aphasia. Kumar et al. (2016) suggested that patients
with aphasia might exhibit intact peripheral hearing sensitivity
up to cochlea, yet encounter difficulties in complex auditory
tasks, potentially linked to symptoms of CAPD. Thus, including
audiological assessments becomes imperative for the identifi-
cation of CAPD in individuals with aphasia [30]. Intervention is
the step that comes after assessment. Interventions targeting
language, cognition, and auditory processing hold substantial
potential for yielding favorable outcomes in the case of this
patient, as well as those presenting similar conditions charac-
terized by conduction aphasia. Future research can evaluate
various treatment methods through the lens of single-subject
studies, thus advancing our understanding of efficacious thera-
peutic approaches.

This study is valuable as it sheds light on the multifaceted
nature of aphasia and the importance of conducting a thorough
evaluation to understand its various dimensions, including lan-
guage, cognitive, motor, and auditory aspects.
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