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Abstract
Background: Neurolinguists investigated the role of BA in language production in terms of
what phonological or syntactic aspects are impaired.
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Aims: The purpose of this study is to investigate the role played by Broca’s Area (BA) in
articulating Arabic syllables, nouns, verbs, and sentences by studying Saudi patient with that
developed Broca’s aphasia as a result of suffering from a stroke.
Methods: After collecting data, one of the researchers interviewed the case at hand 5 times
for 20 months (a session per 4 months). In each visit, the case was asked to repeat 84 Arabic
syllables, 20 nouns, 20 verbs, and 20 sentences. The purpose of these sessions is to
investigate whether or not Arabic phonological and syntactic aspects are affected in
comparison to other languages. A test on production and selection of lexical items and
another test on picture naming and selection were administered to the case. The researchers
then transcoded the case’s speech by transliterating it using the transliteration system
(Romanization) recommended by American Library Association- Library of Congress
(ALA-LC). The last step was to analyze speech linguistically before it was statistically
analyzed.
Conclusions: Results of the present study show that both phonological and syntactic aspects
of Arab Broca’s aphasics are impaired. Also, Arab Broca’s aphasics become unable to
produce, name or select words and/ or pictures. Outlined findings have been discussed and
analyzed with regard to the previous research and studies conducted on the same topic.
Keywords: Broca’s Area, Arabic, Broca’s aphasic, case study, stroke, language articulation,
aphasia
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1. Introduction
The word “aphasia” is Greek-derived, with “a” meaning “no”, and “phasis” meaning
“speech” (al-Faramāwī, 2009, P.109). In 1798, the word attained a technical meaning, so it
denoted such silence that arose from doubt (Rockey, 1980). In the dictionary, aphasia is
defined as loss in the power to use words, or of the faculty of speech, or of the ability to
formulate language in the brain (Webster, 1981; Hedge, 1980a, 2001a, 2001b; Longman,
1995). The science of this phenomenon is called “Aphasiology” and has been investigated by
many neurolinguists (Nielson, 1962; Geschwind, 1965a, 1965b).
There are several types of aphasia that lead to language impairments. People who lose the
ability to repeat words have what is known as Conduction aphasia (Carlson & Donald, 2007).
This type of aphasia is most often caused by damage in the arcuate fasciculus (linker between
Broca’s area and Wernicke’s area). Broca’s aphasia (also called expressive/ non-fluent
aphasia) is recognized by effortful speech which is full of stops (Agrammatism) as a result of
the loss of small words (function words); it is usually called (telegraphic style). At the
linguistic level, one way of studying Broca’s aphasics’ phonological and syntactic aspects is
to focus on their performance in syllables, nouns, verbs, and sentences.
By comparison, Wernick’s aphasia (also called receptive/ fluent aphasia) differs from Broca’s
aphasia. Unlike Broca’s aphasia where comprehension is spread and production is impaired,
here the former is impaired (damaged) while the latter is spread (intact) (Kolb & Whishaw,
2003). In that sense, it can be said that language here is fluent, but the patient’s speech is
meaningless which means that he/ she has serious comprehension difficulties. For example,
instead of using simple words to indicate something, he/ she may use a very long sentence.
Aphasia can also be totaling (global) and this is the most serious type of aphasia. Global
aphasia is defined as the loss of both abilities of production and comprehension of language
(Rothstein, 2005). Patients with global aphasia cannot do anything regarding language
whether be it language articulation or be it language comprehension. They can only utter
some syllables as a result of extensive damage to the left hemisphere (LH) of the brain.
Regarding the prognosis of this type of aphasia, full recovery is rare.
One more type of aphasia is anomia that can be defined as the loss of the ability to name
things. Surprisingly, a patient with anomia is able to recognize things and their usages, but is
unable to say what they are called and this might be a result of aneurysm (a kind of developed
aphasia) (Fridriksson et al., 2009). Primary progressive aphasia is a rare disorder where
people slowly lose their ability to talk, read, write, and comprehend what they hear in
conversation over a period of time. Patients with primary progressive aphasia are able to
communicate in ways other than speech. Unlike primary progressive aphasia which is
associated with cognitive impairments including many types of cortical and subcortical
dementias, secondary progressive aphasia is correlated with memory impairments and
attention disorders including anomic aphasia, conduction aphasia and dysarthria (Mesulam,
2001; Wilson et al., 2010; Harciarek & Kertesz, 2011).
Isolation aphasia (also known as Mixed Transcortical Aphasia) is a sub-type of Wernicke’s
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aphasia. Patients with isolation aphasia lose the ability to comprehend what is being said to
them and have the difficulty in creating speech with meaning without affecting the ability to
recite what has been said and to acquire newly presented words (Carlson, 2007). They can
repeat what other people say, thus they do recognize words but they cannot comprehend the
meaning of what they hear and repeat themselves. Pure aphasias are selective impairments in
reading, writing, or the recognition of words. These disorders may be quite selective. For
example, a person is able to read but not write, or is able to write but not read. Examples of
pure aphasias are: Pure alexia, Agraphia, Auditory verbal agnosia (Kolb & Whishaw, 2003).
Other types of aphasia include: Dyslexia/ alexia (disability to read), dysgraphia/ agraphia
(disability to write), child aphasia (common aphasia and developmental aphasia), crossed
aphasia, and dementia (cognitive problems).
Existing literature traces Broca’s aphasia to ancient Greece when, as a result of shocks and
head injuries resulting from wars, some soldiers were unable to produce speech (al-Faramāwī,
2009). The 19th century witnessed some emphasis on it, when Mark Dax presented his article
to Montpellier Medical Association (MMA) in 1836, in France. It was related to when he
noticed that two patients were unable to speak. In 1861, the French Anthropological
Association (FAA) had Bouillaud’s pronouncements on the problem reported to it by his own
son-in-law. That was “interesting to Paul Pierre Broca, who had two patients suffering from
that disability at the time.” (Columbia Electronic Encyclopedia, 2011, P1)
The area then got its name as BA after this French neurosurgeon. Thereafter, Broca’s
experiments on his patients concluded that an area in those patients’ brain was damaged and
that area was the center of language in their brain. On that basis, Broca’s aphasia has been
defined as the loss of the ability to speak after learning language (Learner, 1983) due to
localized incurred cerebral damage in BA (Eisenson, 1973), which may also owe to Cerebral
Vascular Accidents (CVA) (Shipley & Mcafee, 2004), or other forms of disorder (‘Alī &
Ḥasan, 2009).
The core task in BA is to determine what role played by this area in phonology, Syntax, word
naming and picture selection. BA covers all aspects of expressive speech, which is in no way
comparable with that of apes. More recent evidence, however, indicatesthat BA also goes
wider in coverage than the area identified by Broca himself. It should also be noted that
Broca’s aphasia is different from Agrammatism – the former does not involve reading and
speech comprehension, while the latter actually does (Whitaker, 1971). Similarly, the word
Anarthria was emptied of its appropriateness to stand for Broca’s aphasia at the tail of the
20th century (Marie, 1906), so Broca’s aphasia is now the best term.
There is firm evidence for the neurolinguistic reality of the role played by BA in phonological
and syntactic matters, notably syllables, nouns, verbs and sentences. Such important role is
considered one of the most enduring issues in the neuroscience of language. In addition, any
damage to BA results in aphasia, which is manifested in different forms, ranging from serious
effort before speech (Davidoff & Katz, 1985; Helm-Esta-brooks & Rams-berger, 1986), a lot
of stops and short telegraphic phrases (Whitaker & Whitaker, 1976), to other forms. The
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primary goal of the present study is to shed light on how damage in BA affects language
articulation, notably phonology and syntax of Arab Broca’s aphasics. To this end, the
researcher will examine certain syllables, nouns, verbs, and sentences in a Saudi Broca’s
aphasic to identify which one is impaired more.
Fundamentally, the extent and size of Broca’s aphasia damage are determined by the size and
type of the brain’s lesion (Adas, 1998). Damage in the motor area will incapacitate the patient
from writing, leading him to produce telegraphic-style speech involving omission (Kean,
1978; Caplan, 1985) and/or misselection (Grodzinsky, 2000). Other forms of incapacity have
also been observed (Bonhoeffer, 1902; Salomon, 1914; Goodglass, 1968; Benson, 1976).
Broca’s Area (BA) and Wernicke’s area (WA) of the LH of the cerebrum, which many
neurolinguists accept as being locus of language functions, are relevant to our discussion,
with BA as our focus in this study. Various neurolinguists have adopted different names for it,
while actually referring to the same thing (Head, 1926; and Luria, 1964).
In sum, despite various forms and varying degrees of Broca’s aphasia, it can be said that
patients may comprehend everything, but that their speech production is affected at all levels.
In other words and according to Ingalls (1945), “the individual can understand spoken
language but cannot speak properly, even though the articulatory apparatus is apparently
intact.” (Ingalls, 1945, P.19)
1.1 Aims
The study attempts to answer the following questions:
1- A: How far does the damage in BA affect Arabic phonology and syntax? Which aspect is
impaired more: is it the phonological aspect or the semantic one?
B: In comparison to each other, which of the following syntactic items is impaired more in
Arab Broca’s aphasics: single or compound proper nouns, present or past tense verbs, and
affirmative, active or passive sentences?
2- It is claimed that Broca’s aphasics have problems related to naming and selection. Are
these problems limited to lexical items or they are extended to include pictures as well?
Which one of the two abilities Arab Broca’s aphasics suffer from more, compared with
deficits in other syntactic and semantic aspects? Is there a relationship between such
problems and sign language?
1.2 Methodology
The case under the question is a 53-year-old male with hypertension, and who is diabetic and
is a heavy smoker. He had a stroke due to an occlusion in one of the branches of the Left
Interior Frontal Lobe (LIFG) of the Middle Cerebral Artery (MCA). The result was that he
developed sudden onset right weakness and inability to talk due to this cerebrovascular
accident. Research data were prepared and analyzed, preceded by permissions from the
family of the case at hand, from KSU and King Fahd Medical City (KFMC) represented by
the External Research Review Committee (ERRC); the concerned sites at KFMC, including
the relevant departments. However, the present study is both qualitative and quantitative. The
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case was observed over the time of study and periodically, throughout the study, qualitatively
reviewing relevant persons - nurses, psychiatrists, SLPs, etc. The complexity of data
collection led the researchers to undertake a windshield survey of information, followed by
preparing them for analysis. After preparing the required documents, official letters, etc., the
researchers started to visit KFMC wherein the case is hospitalized.
Several short tests were administered to the case by one of the researchers who interviewed
him 4 times during 20 months (a visit per 4 months starting from December 2010 to
December 2012). These tests sought to investigate language ability of the case, notably the
phonological and syntactic aspects. These aspects include syllables (84), single proper nouns
(10), compound proper nouns (10), present tense verbs (10), past tense verbs (10), affirmative
sentence (10), active voice sentences (10), and passive voice sentences (10). Two more tests
on word production (10 sentences) and selection (10 sentences) and picture naming (10
sentences) and selection (10 sentences) were also administered. The case’s utterances were
then transcoded by transliterating them using the transliteration system (Romanization)
recommended by American Library Association- Library of Congress (ALA-LC), before they
were analyzed by the researcher. Interviews were not only restricted to the case. The
researchers had also interviewed guardians of pre and post-hospitalized patients.
2. Literature Review
2.1 Introduction
This section presents a review of literature related to the issues being addressed in this study.
First, the historical background of Broca’s aphasia is presented as well as information relating
to neurolinguistic theories of BA. Research associated with developments in Broca’s
aphasia’s programs is presented as well. In addition, information related to the relationship
between damage in BA and language deficit are explored. Finally, neurolinguistic
perspectives associated with Broca’s aphasia are reviewed. Specifically, Arabic phonological
and syntactic impairments within Broca’s aphasics including syllables, nouns, verbs and
sentences’ problems are identified. Since our concern is with language articulation at the
phonological and syntactic levels, our review will be selective, focusing on studies exploiting
the above mentioned elements, especially those incorporating specific challenges to
production due to phonological and syntactic complexity.
2.2 Background
Broca’s aphasia began as a rather ambiguous concept when first introduced in the writings of
19th century’s neurologists attempting to understand why some individuals had difficulty
speaking. This dates back to the end of 1863 and to early 1864 where Broca was conducting
an experimental study of eight (8) of his patients, trying hard to find a relationship that might
exist between the loss of the ability to speak and the hemisphere that receives the lesion.
After spending long period of time in observing those cases, he rightly observed:
"Here I am, watching eight cases for patients with lesion in the back part of the third frontal
convolution. What drew my attention in all these patients is that the lesion is there in LH of
their cerebrums and I dare not to declare these results, but I have to wait for new evidence."
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(al-Faramāwī, 2009, P. 104)
Broca, however, continued his experiments. Eventually, in 1864, it seemed that he was totally
convinced of the importance of the LH as the site of language activities in the cerebrum
(Columbia Electronic Encyclopedia, 2011, P.1). The next challenge for Broca was to prove or
falsify his hypothesis. To that end, he continued his experiments, but this time on the right
hemisphere. Finally he concluded that the articulatory region is in the LH and not in the right
one and that it is the substrate (anchor) for language articulation. One of Broca's (1864)
observations after the experiments he had done on the right hemisphere and the findings he
had made is that:
"When doing the anatomy to some people, I have observed that they have a lesion in the right
hemisphere of the brain, but those patients were not suffering from the loss of the ability to
talk which means that the faculty of articulating language is localized in the LH or at least
depends upon that part of the brain." (ibid. P.104)
2.3 Theories of Etiology
As a matter of fact, Broca has opened the door for all debatable arguments made by
neurolinguists who came after him and discussed his theory. There is unanimity in most of his
prolific findings and conclusions. Neurolinguists of the 20th century concentrated first on the
cases of Broca's aphasia either through recognizing the symptoms or through examining what
comes out of skull fracture (Head, 1926).
However, some neurolinguists at the second half of the 20th century started to design
examinations to test and evaluate aphasics depending on obvious symptoms (Penfie, 1959).
The first two stages dealing with the examinations programs designed for aphasics was
introduced in 1884 by Jakobson (1963) who collected previous studies on the subject and
examined them deeply. The aim was to determine whether or not there is a common factor
between brain damage and linguistic ability and measuring that either within the same case
(Howes, 1964) or in different cases (Lenneberg, 1973).
According to Darley (1964), Shuelle et al., (1964), and Smith (1971), neurolinguists started to
theorize and analyze their assumptions in view of previous studies. Whitaker (1971) is one of
those neurolinguists who did extensive research and analyses for all assumptions made by
experts in the field. One of his findings is that BA tackles the role of language production
along with most if not all other parts of the brain. According to him:
“The separate parts, sub-mechanisms or sub-systems of language in the human brain are
connected with each other structurally and functionally i.e., anatomically and
physiologically.” (Whitaker, 1971, P. 93)
Commenting on the findings of Whitaker (1971), some neurolinguists emphasized that case
studies’ histories should be involved (Eisenson (1972, 1973; Yin, 1981). They concentrated
on the cases that receive stroke. But what is the stroke? Nueolinguists almost made an
agreement upon the lexical definition of the stroke in Stedman’s medical dictionary. In his
dictionary, Stedman defines the stroke as “a classical term for cerebral hemorrhage,
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thrombosis, embolism, or vasospasm usually characterized by some degree of paralysis.”
(Stedman, 1972, P.91)
Broca’s aphasia’s theories spawned the beginning of an increase in the identification of
aphasics throughout Europe and the west within the last three decades of the 20th century.
Neurolinguists started to apply the results recommended by theorists on their patients
(Halpern, Darley, and Brown, 1973). The main purpose was to identify whether or not a
relationship between mental handicap and language deficit exists (MacMillan, 1977; Jordan,
1989a; Hallahan & Kauffman, 1994). It is for this reason that many comparative studies on
aphasics and normal people are conducted to identify the similarities and dissimilarities
between target groups. Such comparative studies helped neurolinguists to identify the
problems of Broca’s aphasics and record them. Based on the cases he deals with, Crystal
(1980), for example, lists some of these problems and mentions them as follows:
“…expressive, executive, production, motor, encoding, and non-fluent.” (Crystal, 1980, P.
142)
Describing aphasics’ speech, Geschwind (1971) as cited in Starkweather (1983) adds “…the
content of their language is deficient.” (Starkweather, 1983, P.309)
Howard et al., (2011) give more specific description of the speech by stating that Broca’s
aphasics “rely a lot on nouns” (Howard et al., 2011, P.147)
Based on the above mentioned findings, neurolinguists like Dworkin (1991) moved towards
understanding whether or not one area in the LH is only responsible for all the above
mentioned language impairments. One of the finding of Dworkin is that “Other zones like
disparate cortical and subcortical sites including the supplemental motor cortex, basal ganglia
and anterior limb of the internal capsule have been also implicated in the etiology.” (Dworkin,
1991, P. 5)
Cornell et al., (1993) Cornell et al., (1998) stated that it was not until 1990s that BA came to
be understood not only as a motor speech area, but also as an area which is involved in
comprehension tasks . Using standard Serial Reaction Task, (SRT) to investigate learning
procedure both for spatio-motor and phoneme sequences in Broca’s aphasics, results of
Goschke and his colleagues (2001) support the assumption that some parts of the brain
system are involved in such procedures.
This finding of the complex role of BA inspired Watkins et al., (2004) to publish an article
about examining this area using imaging techniques. They combined Positron Emission
Tomography (PET) with Transcarnial Magnetic Stimulus (TMS) to locate which area is
responsible for modulation of excitability of the motor system during speech. Gil-da-costa et
al., (2006) attempted to compare human brain with the brains of some animals, notably apes.
The team used PET as a tool to discover such relationship. In fact, Gil-da-costa and his
colleagues opened the door for other curious researchers who came later to participate in such
solutions (keller et al, 2009; Amunts et al., 2010; petrides & Pandye, 2010; and Taglialatela et
al. 2011).
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2.4 Related Studies
This part reviews studies conducted on the relationship between Broca’s aphasia and oral
communicator abilities. It also casts light on the means of treatment. Investigating the lexical
processing functions in many regions in the brain including BA, Fiez (2011) pointed out that
in patients with damage in BA, articulatory as well as phonological deficits have been
reflected. These findings actually were supported two years later (Hallahan &Kauffman,
1994). Studies mapping BA found out that it is also directly or indirectly involved in some
functions of other regions and /or sub-regions in the left of the cerebrum. The articles
described syntactic impairments including perceptual ambiguity (Demonet, 2011) and
autonomy of syntactic processing (Friederici, 2011).
In addition, Raw’s research (1997) demonstrated that significant articulation symptoms could
exist in Broca’s aphasics with average and even above-average intellectual abilities. He
brought an example from real life for an aphasic who described his case while being awarded
National Aphasia Association (NAA) prize. According to this person, when he was aphasic,
his only answer was “Yes” for everything he wanted to say even when he wanted to say “No”
(Crowe, 1997). Philips & Ruscello (1998) mention other symptoms that Peach (1998)
observed in six of his cases. The symptoms included higher-order ability disruption,
benign-to-malignant mixed non fluency, and noticeable declination both in verbal and
nonverbal intellectual abilities.
Further studies would seek to determine neurological causes for the condition. Using PET,
Musso et al., (2011) prove that Middle Cerebral Artery (MCA) is involved in language
activities performed by language area in the LH of the cerebrum and these results were
supported by some other studies, notably those used diagnostic examinations like Boston
Diagnostic Aphasia Examination (Goodglass et al., 2000; Radanovic & Mansur et al., 2007).
Statistical research contributed to heightened clinical and social awareness to the
phenomenon of Broca’s aphasia. Even though they were neurolinguists, Kauhanen et al.,
(2000) would extend their commitment to addressing Broca’s aphasia beyond the clinical
realm. The team prove that 36% of 106 of those patients who were diagnosed as aphasics
continued to be aphasics 12 months later. These findings reveal an important part in the life
of aphasic patients, which is that there is a psychological phase represented by “suffering”
which may continue for 12 months as we have seen here and which may become permanent
in some others. Psychologically speaking, the patient almost loses most of his social life due
to the fact that he has become a non-oral communicator (Simmons, 2001). In spite of that,
some others may continue to struggle, realizing that being aphasic does not mean the end of
the world. These are the ones who are supported and enhanced by their family members and
are more likely to improve than others who are not similarly supported by their families. As
cited in Grodzinsky (2000), the right has the right to inquire into the neurological factors that
could contribute to Broca’s aphasia in the 1920s and 1930s. Grodzinsky criticized Broca's
theory (hypothesis) counter-arguing that the Left Anterior Cortex (LAC) is not the place
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where most of human linguistic abilities are located. The evidence brought by Grodzinsky is
based on the fact that BA has nothing to do with vocalic system and paralinguistic signals,
namely gestures. These results did not receive high support by Milḥim (2002) who insist that
LAC is the region where most of human linguistic abilities are exist and that any damage to
this place in BA is considered “a direct cause of speech disorders.” (Milḥim, 2002, P. 190)
Both arguments of Grodzinsky (2000) and Milḥim (2002) were developed regardless of the
unanimity made about the dominance of the LH as handedness here is a relative issue for
them (Beaton, 2011). Comparing Broca’s aphasia group to another control group, Ter Keurs
et al., (2002) found that delayed availability of word- class information is of special
importance as Broca’s aphasics showed no early vocabulary class (VC) effect and also no late
anterior shift towards closed system. Depending on Barlow’s case of 1877, Buckner et al.,
(2011) would continue to conduct their research on Broca’s aphasics, realizing that
Homologous regions in the RH can take over BA’s role in a case where it is damaged, and
this result was later supported by some other studies, but this time with the use of Functional
Magnetic Resonance Imaging (fMRI) (Mahdavi et al., 2008; Plazza et al., 2009).
In fact, these results motivated the neurolinguistic researchers to go deeper inside BA. They
discovered that the interaction between biological constraints and language experience in this
region enabled linguistic competence for a new language (Musso et al., 2003). This
interaction is made by chains of neurons. According to Healy (2004), “the chains of neurons
are what make the connections and allow the neurons’ their ability to talk among
themselves.” (Healy, 2004, Introduction)
Musso and his associates also found that deficit in verbs -be they the main or auxiliary
verbs- is not based on the position where certain structures take place in the syntactic tree
(Bastiaanse & Thompson, 2003). This discovery inspired others to develop a treatment
approach to improve word retrieval, namely, for chronic Broca’s aphasic patients (Conley&
Coelho, 2003).
Scientifically speaking, any hypothesis by definition can be falsified, especially when talking
about neurolinguistic issues, because most of those things said about neurolinguistics are
debatable and controversial. Besides, understanding the brain and its functions is too complex.
Strictly, what we know about the brain is just a scratch on the surface, which is why we need
neurologists to be involved in most if not all our studies. Nonetheless, many questions are left
unanswerable. For example, how do aphasics recover? Is it the capability of the brain to heal
itself (plasticity feature) proposed by Bruel-Jungerman et al., (2007) based on the results of
the longitudinal study of Tanner (2003) where four aphasic patients were recovered? Does
Right Hemisphere (RH) have something to do with this (Equi-potentiality theory suggested
by Flourens 1825 and later revised by Lashly 1950s)?
What neurolinguists are sure of is that the left hemisphere is responsible for language.
Summarizing the functions of the left hemisphere of the cerebrum, Spreen & Risser (2003)
have clearly listed some of them by stating that “…. poor speech production, Agrammatism,
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anomia, and verbal paraphasia, with relative comprehension, involving mainly the left frontal
areas.” (Spreen & Risser, 2003, P.5)
Neurolinguists, as can be seen, made it clear that what they know about the brain is just a
scratch on the surface. It is for this reason, however, that they tend to concentrate on the cases
themselves in their investigation. For example, Parr (2003) studied the case of a patient called
Clarke who had received a stroke in his LH causing him to become aphasic for a while till he
recovered later. Shortly after his recovery, Clarke describes his situation immediately after the
accident, Clarke stated:" …Struggling to the phone and calling a friend only brought more
fearful confusion. As I tried to tell him my problem, I realized I was not making sense. I was
not talking. Time and again I tried, but no words would come, not even my own name, just
this jumbled panicky" (Parr, 2003, Pp.81-82).
In fact, BA proved to be responsible for many language disorders. For example, Broca’s
aphasics show sensitivity to pragmatics (Nakano & Blumstein, 2004), syntactic processing
during sentence comprehension (Wassennar et al., 2004). This syntactic processing,
according to neurolinguists, is a result of the way the verb is produced because verb
production -be it in word or in sentence- is notoriously difficult for Broca’s aphasics.
Bastiaanse & Van Zonneveld (2004)’s study concludes by suggesting the use of Levelt’s
“grammatical encoder” to locate the functional impairment in Broca’s aphasia. Others
suggested Linguistic Specific Treatment (LST) as it provides more benefit for Broca’s
aphasics (Murray et al., 2004). The studies mentioned above proved that BA is undoubtedly
involved in language representation (Molnar-Szakacs, 2011) although some researchers claim
that BA has no pivotal role in some language’s aspects like imitation, for example (Michiru,
2011).
With the passage of time, neurolinguists also realized that Broca’s patients have difficulty
even to detect on-line violations of word- category in case the word class information is
incomplete or delayed (Wassenaar et al., 2005). Bastiaanse & Van Zonneveld (2005)
examined the ability of Broca’s aphasics to produce transitive sentence (The boy breaks the
glass) and intransitive sentence (The glass breaks). Results show that Broca’s aphasics are
better in producing the former than the latter. Such deficits are results of brain abnormality
which Broca’s aphasics go through. This abnormality leads to weakness not only in
articulatory apparatus, but also in neurons’ function. As cited in ‘Abdul-Laṭīf (2005), Bert
summarized what Broca’s aphasics suffer from using the term “general weakness.”
(‘Abdul-Laṭīf, 2005, P.74)
According to Druks & Carroll (2005), Bastiaanse and his associate demonstrate the crucial
role of tense in Broca’s aphasia, notably reflective forms like those of past tense (Barber et al.,
2005). Further research into the understanding of BA has resulted in examining researches’
outcomes against theories. Caramazza’s et al., (2005), for example, examined Trace Deletion
Hypothesis (TDH) which contends that Broca’s aphasics perform active sentences than
passive ones. Results of Caramazza and his team failed to prove this hypothesis when they
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applied it to 38 Italian cases. These results encouraged some other researchers to investigate
means of treatments. According to Abu Ḥātim (2005), continuous training of speech organs is
considered a means of treatment that should be used “under the supervision of SLPs.” (Abu
Ḥātim, 2005, P.62)
In case if it fails, Abu Ḥātim (2005) adds: “one can resort to other alternative means of
communications.” (ibid. P.62)
In response to such results, (2005) proposed the use of Repetitive Transcranial Magnetic
Stimulation (RTMS) as a tool of therapy. Roth & Worthington (2005) used the examination of
Goodglass and his colleagues (2000) to prescribe Broca's aphasic who had been asked to
describe a picture. The case's utterances were as follows:
" …uh…mother…uh…she talking to the… uh… the… uh…I don't know…two cup…cookie
in jar…fall down…wash…and stool… uh… tipping…by …uh …get hurt."
(Roth & Worthington, 2005, Pp.216-220)
In 2005, Novick published an article about the role played by BA in matters concerning
sentence processing in the light of cognitive control. One of the findings of the study shows
that Left inferior frontal gyrus (LIFG) in BA has a significant role as it helps in re-analyzing
facial misinterpretation. Results of the study led to a neurolinguistic mandate to review and
assess Novick’s findings to identify the role of BA in syntactic issues including verbal
memory (Ghislaine et al., 2006), word in context (Bendy, 2007) and to make
recommendations. Such outcomes could be found in experimental studies where large
number of population is used and aphasia’s rate is clearly stated. Engelter et al., (2006)
conducted a study of this nature on 188, 000(One hundred and eighty eight thousand
inhabitants). Results demonstrate that that aphasia's rate attributed to first ever ischemic
stroke is 43%/100,000 American inhabitants with an increase of 4%/ year.
Gentilucci et al., (2006), Vasié et al. (2006) and Skipper et al., (2007) identified the role
played by BA in the process of translating body gestures into speech aspects and assigning
possessive pronouns in elided verb phrase. Other researchers have investigated the syntactic
and phonological roles played by BA in addition to other roles. These roles include lexical
naming (Singla et al., 2007), picture naming (Scott & Wilshire, 2010; Kang et al., 2011;
(Semenza et al., 2011), word selection (Bendy et al., 2007; Heim et al, 2011b),
sentence-picture mismatches (Wassenaar et al., 2007) and articulation (Terao et al., 2007).
Research using brain scan analysis has found that specification of BA required from 2-3 years
of postnatal life for its gradual completion (Judas & Cepanec, 2007). Furthermore, brain
imaging studies have shown a significant connection between this area and other parts of the
brain, notably diagonal sulcus posterior Sylvian fissure (Keller et al., 2007; Cantalupo&
Hopkins, 2007). In the main, these parts also showed a significant increase in activity with
increases in language production. Such findings, according to Dickey & Thompson (2007)
explain why both syntactic and morphological structures are impaired at the same time in
many cases.
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Unlike studies that compared the speech of cases with Apraxia of Speech (AOS) to the fluent
speech of control group (s) (Keith et al., 2006; Ogar et al., 2006), Van Lieshout et al., (2007)
compared motor control strategies for the speech production of a woman suffering from AOS
and Broca’s aphasia to a control group. One of the conclusions of Van Lieshout and his
colleagues is that there is a potential association between the stability of coordinative patterns
and the range of articulation organs’ movements.
In 2007, Beversdorf et al., and Bakheit et al, published yet another series of articles on the
subject of Broca’s aphasics and means of treatment, pointing out that some energy system is
found to be very helpful for Broca’s aphasics like Propranolol, which is found to be better
than Placebo in improving naming in these patients. The studies recommend of the permanent
observation for Broca’s aphasics who found to have the best prognosis for improvement of
language function in the first year of stroke.
The groups included speaker's discourse signals (paralinguistic signals) including mimes,
gestures, body actions, facial expressions, etc., which found to play a prominent role in the
listener's feedback due to elicitation on his/ her motor plan (Skipper et al., 2007). During the
2007, most research on BA was not only confined to the influence of this area of interpreting
speech phonetically, it expands to include lexical decision making as well (Heim, et al.,
2011a). Given the proliferation of research in BA and the lenses through which the various
roles of this area in phonology and syntax are viewed, specific roles remain problematic.
The scientific diversity of researchers conducting work related to BA has expanded over the
past years of the first decades and the first years of the second decades. Moreover, several
Magnetic Resonance Imaging (MRI) studies have shown that some other areas like lateral
surface and medial regions in the left part of the brain are responsible for language
articulation rather than BA. According to researchers, BA now is broader than the area
identified by Broca himself in the 19th century (Dronkers, et al., 2011; Price, 2009) which is
therefore considered to be crucial for the development of BA studies.
Consequently, relevant information is being generated from a wide spectrum of research
areas. Research findings on BA are now being published from fields such as linguistics,
education, and speech language pathology. For example, it is now known that Broca’s aphasia
is “more common in men (37%) than in women (28.3%).” (Cummings, 2008, p. 342)
With more research in the field, the need for new ideas and suggestions on Broca’s aphasia
becomes even more acute. Patel et al., (2008) suggest using implicit and explicit tasks as
tools to investigate musical syntactic processing that lacks a systematic investigation. The
idea of conducting a systematic research attracted some researchers like Eiling et al., (2008)
who attempted to specify the role of LIFG to certain semantic aspects. Based on evidence
from eye movement experiments, Eiling and his colleagues concluded that such a role
depends on the pattern of deficit.
Using mouse models of Middle Cerebral Artery Occlusion/ Reperfusion (MCA/OR) and
Experimental Autoimmune Encephalomyelitis (EAE) to examine the influence of the deficits
of Central Nervous System(CNS), including strokes and their effects on language, cognitive
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ability, and other functions, Zhang(2011) points out that changing activation pattern of
Cannabinoid (CB1) and CB2 affects the outcomes after MCA's impairment.
From a clinical perspective, some neurolinguists in the field of Broca’s aphasia are starting to
research and publish the positive aspects of Broca’s aphasia. These publications are
beginning to broaden the understanding of the condition of Broca’s aphasia and are
consequently having a more positive impact on Broca’s aphasics as we currently understand
them. Sārkāmū et al., (2008) suggest listening to music as at, according to the team helps in
cognitive recovery when applying it directly after left MCA stroke; similar results were
supported two months later by another such study carried out by the University of Helsinki's
Illuminate Research (UHIR) in angiology (2008). Unlike Sārkāmū et al., (2008)’s study,
Schlaug et al., (2008 )’s study suggested singing lyrics justifying that Broca’s aphasics would
prefer singing to speaking, and that’s what led to developing Melodic Intonation Therapy
(MIT).
Ragalsky's research (2008) proposed that to fully understand the role played by BA in all its
complexity and individual patterns, we must start with a clear and accurate understanding of
what BA is, and furthermore, what is the relationship between this area and other regions in
the LH. The functional relevance of BA and other different regions in the LH as revealed by
functional magnetic resonance imaging (fMRI) has led to assess the role played by BA and
Anterior Temporal Lobe (ATL). Results of Ragalsky’s research show that sub-regions of BA
are involved in increased activities of syntax, while ATL regions are involved in hierarchal
structures process in general and in sentence process in particular. Part of these results comes
from another study conducted by Makris & Pandya (2009) where Diffusing Tensor Magnetic
Resonance Imaging (D-T MRI) technique is used. According to Makris & Pandya, possible
role played by extreme capsule (EmC) in language areas including BA in matters concerning
language is observed.
In addition, the use repeat perfusion weighted imaging technique to test Broca’s aphasics is
thought to determine the suitable means of treatment. Davis et al., (2008) proved that it
depends on blood flow, where we make sure that language functions become impaired when
BA is dysfunctional and recovered when it is functional, which again provides strong
evidence that BA’s role in matters relating to language function is essential. These results are
supported by Fridriksson et al., (2008)’s study. In fact, this connectivity in brain’s functions
supports the theory of holistic approach holders (Tsapkini et al., 2008). Understanding such
approach allows us to understand different precise roles played by BA like its role in tenses,
namely, verbs more than nouns (Cappelletti et al., 2008).
Schnur et al., (2009) reported a relationship between BA and music. According to Schnur and
his associates, music can be used as a means of treatment for Broca’s aphasics. More
specifically, between LIFG and music execution, notably after the role of posterior part of
this gyrus is investigated (Fadiga et al., 2009).Today, many new techniques are found to be
useful in predicting the type of impairment in Broca’s aphasics which allows for better
treatment like intracranial electrophysiology. This technique shows that linguistic processing
sequence including lexical, grammatical and / or phonological can be predicted on
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computational grounds (Sahin et al., 2009). Transcranial Magnetic Stimulation (TMS) is
another technique through which one can determine what role LIFG plays in the encoding of
grammatical gender (Cattaneo et al., 2009). Diffusion Tensor Magnetic Resonance Imaging
(DTI) provides the role of BA in both natural and artificial language where researchers
observed an increasing Fractional Anisotropy (FA) in fibers arising from BA (Floel et al.,
2009). It also shows what role BA plays in neural and psychological organization of the
system of language processing (January et al., 2009).
Keller et al., (2009) maintained that research is beginning to reveal that there are in fact
opposite viewpoints that support researchers who minimized the role of BA in language
articulation. According to Keller and his associates, these researchers claim that
circumscribed definition of BA is dissociated from Broca’s aphasia. They built their evidence
on the fact that anatomical gross of BA varies between people, thereby reflected on the
various definitions between studies (Keller et al., 2009).
Such assumptions are falsified with the tremendous development in imaging techniques that
revealed the cover, not only on the different roles played by BA like its role in
morphosyntactic deficit (Venkataraja et al., 2009), tenses (Jonkers &de Bruin, 2009), namely,
verbs (Thompson &Lee, 2009), but also in putting an end to the issue whether or not there is
a relationship between Broca’s aphasia and any other disease (Commondoor et al., 2009). The
studies of imaging techniques are fairly recent when compared to other scientific inquiries.
Moreover, they helped others like Speech Language Therapists in developing the appropriate
treatment, taking into consideration all various factors including age , the time when a person
acquired his L2 ( Bloch et al, 2009; Tschirren et al., 2011 ).
The majority of the research has been focused on identifying and developing theoretical ideas
about the main role played by BA. Fazio et al. (2009) investigated other roles played by BA.
Results of the study demonstrate that BA is not only limited to language articulation; rather, it
has a minor role in understanding individuals’ actions. More recently, studies began focusing
attention on imaging techniques to determine the ability of Broca’s aphasics to word naming
selection task. Conclusions drawn from the study of Heim et al. (2011a) show that repetition
priming is positive at the level of syntactic and semantic selections, but negative at the level
of phonological selection.
BA is also connected to medial frontal cortex, that is, Broadman’s area. The significance of
this relation is that it helps some researchers to locate precisely the roles played by anterior
and posterior BA. According to Ford et al., (2010), it was suggested that the former is
responsible for semantics while the latter is responsible for syntax and /or phonology.
Understanding such relationship helps speech language therapists in selecting the suitable
treatment for their Broca’s patients. As cited in al-Imām& al-Jawāldah (2010), alal-Jawāldah (2008) has clearly stated “it is necessary to design programs.” (al-Imām&
al-Jawāldah, 2010, P.321)
“Lee Program” is one of these suitable programs which, according to al-Khaṣāwnah et al.,
(2010) designed for those “who feel shy if they cannot articulate words correctly.”
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(al-Khaṣāwnah et al., 2010, P.245)
Carrying out a longitudinal case study on a client with chronic Broca’s aphasia (7-year period)
to see the effect of long-term therapy on treating case’s impairment, Stark (2010)’s study
suggested that long-term provision of therapy has led not only to verbal communication skills
improvement, but also to the enhancement of the quality of life, and this suggestion was
supported by other studies (Stark, 2010; Boo et al.2011; Lazar & Mohr, 2011).
Tyler et al., (2011) recorded findings that suggest LIFG may not itself be responsible for such
a process, but play a pivotal role in the neural network that carries out computations of syntax.
The researchers stated that tissue integrity and neural activity mainly in left Broadman area
45 and posterior middle temporal gyrus were associated with preserved syntactic
performance. Furthermore, it is found to be involved in implicit motor sequence learning
(Clerget et al., 2012).
In contrast, this unanimity on the role of LIFG was not supported by Bizzi et al., who in
(2012) discussed the role of Ventral Precentral Gyrus (VPCG) and the Arcuate fasciculus (AF)
in language articulation and their relationship with gliomas, resulting that gliomas growing in
the left VPCG are much likelier to cause Broca’s aphasia than those of LIFG, and that AF
offered a fertilized environment for the appearance of aphasia.
2.5 Conclusion
The study of Broca’s aphasia has passed through three stages of evolution. The first stage is
related to the 19th century where BA was first identified by Broca himself. The second stage
takes place in the first half of the 20th century where different theories about the phenomenon
started to be released. The final stage of the evolution of Broca’s aphasia’s studies began in
the second half of the 20th century, notably in the 1970s extending into the first decade of the
21th century. These evolution stages opened up the study of BA to neurologists,
neurolinguists, psychoneurolinguists, and SLPs and led to a substantial breadth of research in
the field and, consequently, a variety of clinical, research, and neurolinguistic approaches to
understanding the condition of Broca’s aphasia.
Extensive research on the role played by BA in language articulation was conducted in the
last few decades. Numerous studies have attempted to characterize the boundaries of BA. The
focus of researches from different languages was on the phonological and syntactic
production and impairments relating to them. These include: Articles (Swedish: Manson&
Ahlsen, 2001; Dutch: Havik et al., 2004), Active-passive sentence production (Arabic:
Faroqi-Shah, 2003; Dutch and German: Bastiaanse & Van Zonneveld, 2004; Italian:
Caramazza et al., 2005), pronouns (Dutch: Ruigendijk & Baauw, 2007), simple verbs
inflection (Spanish: Centeno, 2007), finite verbs (Dutch: den Ouden et al., 2008), word order
in verb final sentence (German: Bornkessel-Schlesewsky et al.,( 2009).
Some researchers have used imaging techniques to observe activities of BA and the effects of
these activities on testing syntactic processing in Broca’s aphasics (Dutch: Burkhardt et al.,
2008; Persian: Mahdavi et al., 2008). Some have shown problems related to WH-questions
(Dutch: Neuhans et al., 2008), the inverse patterns (Dutch: Bastiaanse & Van Zonneveld,
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2006; Italian: den Ouden et al., 2008; Indonesian: Anjaningish & Bastiaanse, 2011). Others
concentrated on the phonetic as well as the phonological problems and issues related to them
like complex articulatory movements (Chinese: Zhang et al., 2011).
It is a different story, however, when the attention turns to the software programs that should
be designed based on practical experiences in speech production of Broca’s aphasics; some
neurolinguists produced some software that may help train speech production in this regard.
These programs include ACTION (Bastiaanse et al, 2006; Bastiaanse et al, 2004; Links et al,
2010) that has been developed to train those who have problems in producing verbs.
Cerebrolysin is also found to be effective in treating patients with Broca’s aphasia, namely,
those of LMCA - (Jianu et al., 2010), Electromagnetic Articulography (Kotz et al., 2010),
rTMS (Platz et al., 2010).
Burns & Fahy (2010) made the argument that LIFG is an essential player in lexical,
phonological and grammatical production ‘mirror mechanism’. Motor speech system is not
necessary for speech comprehension but may play a role in orthographic decoding and/ or in
auditory-visual matching of phonological forms (Hickok et al., 2011). The same thing applies
to Non-invasive Brain Stimulation technique (NBST) including Transcranial Magnetic
Stimulation (TMS) and Transcranial Direct Current Stimulation (tDCS) (Schlaug et al., 2011;
Cattaneo et al. 2011).When it comes to describing accurate diagnostic tools designed for
Broca’s aphasics, MEG and fMRI studies indicate that instruments like Bilingual Aphasia
Test (BAT) and Boston Diagnostic Aphasia Examination (BDAE-SF) yield highly
comparable results (Peristeri et al., 2011; Pang et al., 2011).
As a result of the success achieved by using of Repetitive Transcracial Magnetic Stimulation
(rTMS) up to 43 months post stimulation, Barwood et al., (2011) investigated the application
of rTMS associated with electrophysiological correlates through semantic measurements.
Results of the study showed a capacity of rTMS in modulating neural language networks, and
measuring the lexical-semantic functions of Broca’s aphasics. After the success of using
mapping therapy in treating Broca’s aphasics in matters concerning syntax (Hickok et al.,
2011).
Other studies recommended using programs developed by experts in the field as means of
treatment for Broca’s aphasics. According to them, these programs are found to be useful for
treating language deficit in Broca’s aphasics including morphological-syntactic impairments
(Marková & Cséfalvay, 2010), past tense production (Harris et al., 2012), artificial grammar
(de Vries et al., 2010), regular past-tense morphology (Justus et al., 2011), word and /or
phonotactic frequency (Grande et al., 2011; Vaden et al.,2011), and language comprehension
(Kotz et al., 2010; Duman et al, 2011).
In summary, the higher order thinking of the role played by BA in matters concerning
language production, notably phonological and syntactic aspects makes an early appearance
in the field of neurolinguistics across the world. Hundreds of researches throughout the last
century investigated this linguistic phenomenon from different angles. The purpose was to
diagnose Broca’s aphasia neurolinguistically to see to what extent damage in this area affects
language articulation, notably the phonological and syntactic aspects, including syllables,
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nouns, verbs and sentences.
Additionally, some of those studies investigated skills’ ability of Broca’s aphasics. Again, the
aim was to identify the relationship between BA and certain skills like word production and
picture naming and selection. Furthermore, those who demonstrated significant signs of the
disorders participated in different life skills program designed to help them deal more
effectively with their disorder. Recent outcome data from Broca’s aphasia’s therapeutic
programs indicated that the impairments rate among Broca’s aphasic was decreased.
Such conclusions lead to reactions among researchers of the new generation. Based on the
above findings, the researcher hypothesizes that Arabic phonological and syntactic aspects
are different from those of other languages because of the distinctive features of Arabic
language in comparison to other languages. In response to this hypothesis, he decides to
undertake this study.
Since no study had been conducted to investigate this neurolinguistic phenomenon, Broca’s
aphasia, in KSA, the principle aim of the current study is to examine the role of BA in
language articulation. Specifically, it attempts to shed light on Arabic phonological and
syntactic aspects including syllables, nouns, verbs and sentences that Broca’s aphasics
normally suffer from. The ability of Arabic Broca’s aphasics to name and select words and
picture will also be explored.
The researcher predicts that the conclusions drawn from this study may partially agree with
results of other studies in matters concerning the disability of Arabic Broca’s aphasics to
recognize words and select pictures, but may not agree with them in issues related to
phonology and syntax. This hypothesis will be tested in the present study which will be
supported by a full analysis of the speech of the case at hand. It is hoped that the results of the
study would contribute in enriching scientific research about such neurolinguistic phenomena
like the one at hand. The challenge is to maintain an environment that fosters the
neurolinguistic researches because this type of research is the precursor of innovative
research in the field not only in KSA, but also in the Arab world.
3. Data Analysis
3.1 BA and Arabic Phonology and Syntax
There is no evidence whether or not the mechanisms followed by linguistic or computational
models to articulate grammatically correct speech is the same or at least similar to the
mechanisms used by the brain of human being. Many questions relating to how language is
represented in the brain remain unanswered. What psychoneurolinguists, SLP/Ts and other
language experts are sure of today is that any damage to BA results, undoubtedly, to language
impairment, notably in the phonological and syntactic aspects. This is the clue through which
neurolinguists now and then know about how BA is involved in language and speech and,
more importantly, how this part in the LH of the brain came to be known as “Broca’s
Area”.Strictly, BA is found to be involved in phonology and syntax, and Arabic language is
not an exception.
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Before discussing the relationship between BA and Arabic phonology and syntax in more
detail, the relevant two aspects are briefly characterized with respect to their grammatical
distinctive features. This brief characterization provides an important context for the review
of the study’s findings on how damage in BA affects Arabic phonology and syntax. However,
the nature of the relation between damage in BA and phonological and syntactic deficit in
Arab Broca’s aphasics, though under extensive study in recent years, is still controversial and
needs to be fully specified. The current study explored the nature of this relation.It is found in
many studies that the phonology and syntax of the aphasic patient is affected. In order to
in/validate such results in Arabic, the researchers examined the phonological and syntactic
aspects of the case under question.
3.1.1 Phonological Aspect
3.1.1.1 Syllables
Standard Arabic has 28 alphabet. Arabic 28th alphabet were syllabified into three each (based
on Arabic famous rules of alphabetical syllabification) and the case was asked by one of the
researchers to repeat them one by one in all five visits. The total number of syllables is 84.
The researcher’s speech is considered as a model. It was given the total score (5) at the scale
of five (5). The case’s scores were compared to the researcher’s pronunciations and judged
against the above mentioned scale. The following table illustrates the case’s performance in
phonology, notably syllables in thewhole five visits. Consider:
Table 1. Syllables’Production: Outcomes of five (5) visits.
Item
No. of Visits
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5

’a
5
ba
0
ta
0
tha
0
ja
0
ḥa
0
kha
0
da
0
dha
5
ra
0
za
0
sa
0

i
5

5

5

5

5

0

5

5

0

0

5

5

0

5

5

5

0

5

5

0

5

0

5

0

0

5

5

5

0

0

5

5

0

0

5

0

0

5

5

5

0

0

5

5

0

0

5

0

0
bi
0
ti
0
thi
0
ji
0
ḥi
0
khi
0
di
0
dhi
0
ri
0
zi
0
si
0
185

’u
5

5

0

0

5

5

0

0

5

5

5

0

5

5

5

0

5

5

5

0

5

5

5

0

5

5

5

0

5

5

5

0

5

5

0

0

0

5

0

0

0

5

5

0

5

5

5

0

0 0
bu
0 0
tu
0 0
thu
0 0
ju
0 0
ḥu
0 0
khu
0 0
du
0 0
dhu
0 0
ru
0 0
zu
0 0
su
0 0

0

0

0

0

5

0

0

5

0

0

5

0

0

5

0

0

5

0

0

5

0

0

5

0

0

5

0

0

5

0

0

5

0

0

5

0
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1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
Total scores
per 5 visits

sha
0
ṣa
0
ḍa
0
ta
0
ẓa
0
‘a
5
gha
0
fa
0
qa
5
ka
0
la
0
ma
0
na
5
ha
0
wa
0
ya
0
25

5

0

5

0

0

0

5

0

0

0

5

0

0

0

5

0

0

0

5

0

5

5

5

0

5

0

5

0

0

0

5

0

0

0

5

0

0

0

5

5

0

0

5

0

5

5

5

5

0

0

5

5

5

5

5

5

5

0

5

0

0

0

5

0

shi
0
ṣi
0
ḍi
0
ti
0
ẓi
0
‘i
0
ghi
0
fi
0
qi
0
ki
0
li
0
mi
0
ni
0
hi
0
wi
0
yi
0

45

40

140

60

0

Total scores ofall
visits

689

General Mean
Hypothetical Mean

1.6
137.8

5

5

5

0

5

5

5

0

0

0

5

0

0

0

5

0

5

0

5

0

0

5

5

0

0

0

5

0

5

5

5

0

0

0

5

0

0

0

5

0

0

0

5

0

0

0

5

0

0

0

5

0

0

4

0

0

0

0

5

0

5

0

5

0

shu
0 0
ṣu
0 0
ḍu
0 0
tu
0 0
ẓu
0 0
‘u
0 0
ghu
0 0
fu
0 0
qu
0 0
ku
0 0
lu
0 0
mu
0 0
nu
0 0
hu
0 0
wu
0 0
yu
0 0

75

79

115

0

0

0

0

5

o

0

5

0

0

0

0

0

0

0

0

5

0

0

0

0

0

5

0

0

0

0

0

5

0

0

5

0

0

0

0

0

5

0

0

5

0

0

5

0

0

5

0

0

5

0

0

110

0

As can be seen in Table 1, the performance of the case was 689 scores out of 2100 scores i.e.
33.8%. The scale was out 5 as mentioned in the rubrics. The score of the patient was
examined against that goal (5 scores). Zero scores were given either to the negative or utterly
differentproduction. Total scores of everyvisit indicatedeterioration in the first four months
(25 scores) and also in the last four months (60 scores). The deterioration within the first
four months was normal as it follows a stroke and that is what the medical report of the
patient indicated to. However, what drew attention is the deterioration in the last four months
(16 months after therapy). This can be explained as the patient went through difficult times
after his family and relatives left him. The scores of the second four months show that the
case started to improve (115 scores). Improvement continued to the end of the third visit (12
months of SLP) when the case got 124 scores. The golden period of improvement was the
fourth one (365 scores) where the case started to produce syllables accurately before he
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deteriorated again andwent back to the point where he started his therapeutic program.
3.1.2 Syntactic Aspect
3.1.2.1 Nouns
3.1.2.1.1 Single Word Proper Nouns
It is proved by many researchers that aphasic patients lose the ability to name things, notably
single and compound proper nouns. However, to in/validate such results; a short test was
administered to the case at hand. Like syllables, a set of single proper nouns were given to the
case. The role of the case is to repeat the single proper nouns given to him by one of the
researchers. The researchers made sure that all target names are known almost by all
community members. In addition, some of these single proper names are known to the case.
They are either family members or very close friends. Again, the purpose is to prove or
disprove results of previous research on the same subject. As usual, the researcher’s speech is
considered as a model. It was given the total score (5) at the scale of five (5 scores). The
case’s scores were compared to the researcher’s pronunciations based on the above
mentioned scale. The following table summarizes the results of ten (10) single proper nouns.
Consider:

0
0
5
5
0

0
5
5
5
0

0
5
5
0
0

0
5
5
5
0

0
5
5
5
0

0
5
5
5
0

15

10

15

15

15

(Na ir), ‘Proper noun’

(Khalid), ‘Proper noun’

third
‘Mulims’

second
‘Muslims’

10

( adiq), ‘Proper noun’

135
2.7
27

15

( ali ), ‘Proper noun’

Total scores ofall visits
General Mean
Hypothetical Mean

15

0
5
5
5
0

( asan), ‘Proper noun’

15

0
5
5
5
0

(‘Ali), ‘Muslims’ fourth caliph’

Totalscores per 5 visits

(‘Uthmān),
caliph’

0
5
5
5
0

(‘Umar),
caliph’

No. of
Visits
1
2
3
4
5

(Muhammad),
prophet’

(Allāh), ‘Muslims’ God’

Item

‘Muslims’

Table 2. Single proper nouns: Results of five (5) visits.

0
0
0
5
5
1
0

Based on the results of Table 2, it can be said that the case’s performance in producing single
proper nouns is improved. However, in comparison to syllables (33.8%), single proper nouns
are better (54%). Again, the target score was 5 and the same procedure followed with
syllables is also used here (silence and/ or wrong answer= zero score). Like syllables, single
proper nouns registered high deterioration in the first and last four months. Improvement
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started from the second four months 90% and reached its supreme in the third and fourth
visits (9th month- 16th month) where the case registered 95% in the production of single
proper nouns.
3.1.2.1.2 Compound Proper Nouns
Like single proper nouns, compound nouns were also examined to see whether or not there
was a difference in the results between them and those of single proper nouns. Like single
proper nouns, compound proper nouns are carefully chosen from the environment of the case.
Again, the general aim here is to prove/ disprove the results of prior research on the same
topic. Previous studies indicate that Broca’s aphasics are impaired more in compound proper
nouns than in single proper nouns. However, a total of nine (9) compound nouns were
articulated to the case at hand by one of the researchers. The mission of the patient is to
repeat them to see to what extent he can produce them properly. Needless to say that
researcher’s speech is considered as a model. It was given the total score (5 scores) at the
scale of five (5 scores). The case’s scores were compared against the researcher’s articulation
based on the above mentioned scale. The following table summarizes in brief the results of
these five visits. Consider:

10

15

0

Total scores of all visits
General Mean
Hypothetical Mean

67.5
1.5
13.5

0
2.5
5
0
0

0
2
2.5
5
2.5

0
0
0
0
0

0
0
5
2.5
0

7.5

12

0

7.5

Muḥammad
Khālid ibn
ibn’Aḥmad
Naṣir

Totalscores per 5 visit

0
5
5
2.5
0
12.
5

Khālid ibn Muḥammad

0
0
0
0
0

’Aḥmad Muḥḥammad
’A ḥmad

0
5
5
5
0

’Aḥmad Muḥammad

0
5
0
5
0

‘Abdallāh ibn Abd
al-‘Azī z

No. of
Visits
1
2
3
4
5

’Abū Bakr

‘Abdassalām

‘Abdallāh

Item

‘Abdallāh ibn Muhammad

Table 3. Results of compound proper nouns: Results from the actual utterances of the case.

0
3
0
0
0

3

As mentioned earlier, Table 3 summarizes the performance of the case in compound proper
nouns. Needless to say here that the procedure followed in all analyses is the same. Score of
the patient is compared to the researcher’s articulation based on the goal (5 scores). Looking
at it statistically, the outlined results of Table 3 indicate general weakness in the performance
(30%) in comparison to the single proper nouns (54%). Like single proper nouns, the first and
second four months registered a sever deterioration (0 and 2.5 each). The researchers believe
that it may be accounted for because of psychological and anthropological reasons explained
earlier. Unlike single proper nouns, the second, third and fourth visits showed a little
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improvement (22.5%, 22.5% and 20% respectively).
3.1.2.2 Verbs
3.1.2.2.1 Present Verbs
Studies show that verbs in present form are damaged in patients with Broca’s aphasia. To
investigate such results, a short test (set of 20 verbs in the present tense forms in Standard
Arabic (SA)) was given to the case who was being asked to repeat them after one of the
researchers. To make it easy for the case, the verbs used in the test are some of the most
usable ones verbs in SA. Again, researcher’s speech is considered as a model. It was given
the total score (5) at the scale of five (5 scores). The case’s scores were compared to the
researcher’s pronunciations based on the above mentioned scale. The following table shows
the case’s performance. Consider:
Table 4. The results of the case’s performance in present tense verbs forms

Total scores per 5 visits
Total scores of all visits
General Mean
Hypothetical Mean

0
5
5
5
0
1
5

0
5
5
5
0
1
5

0
4
5
0
0

0
5
0
0
0

0
5
5
0
0
1
9 5
0

0
5
5
5
5
2
0

0
5
5
5
0
1
5

(yabghaḍ), ‘Detest’

0
5
5
5
5
2
0

(yastatī’a), ‘Can’
(yuqatil), ‘Fight’
(yaẓlim), ‘Tyrannize’
(yuḥib), ‘Like’
(yakrah), ‘Hate’

0
5
5
5
5
2
0

(tahub), ‘Blow’

0
5
5
5
5
2
0

(yaqra’a), ‘Read’
(yutarjim), ‘Translate’

0
5
5
5
5
2
0

(yaktub), ‘Write’

0
5
0
5
5
1
5

(yastam‘i), ‘Listen’

0
5
5
5
5
2
0

(yatakallam), ‘Talk’

0
0
0
5
5
1
0

(yatamashshā), ‘Hike’

0
5
5
0
5
1
5

(yasbaḥ), ‘Swim’

0
5
5
5
0
1
5

(yushahid), ‘Watch’

0
5
5
5
5
2
0

(yasūq), ‘Drive’

0
0
5
0
5
5
5
5
5
5
2
1
0
5
304
3.04
60.8

(yanām), ‘Sleep’
(yal‘ab), ‘Play’

1
2
3
4
5

(yashrab), ‘Drink’

No. of
Visits

(y’akul), ‘ Eat’

Item

0
0
0
5
0

5

Looking at it from a statistical point of view, Table 4 shows a remarkable progress. This
development can be clearly observed starting from the second visit and culminating with the
fourth and even the fifth visit. In detail, the second four months registered high change to the
best (79%) in compare to other phonological and syntactic aspects including syllables and
nouns (single proper nouns and compound proper nouns). Likewise, the last four months
(17th month- 20th month) is the best period where the case’s performance recorded the
highest improvement (60%). This may be accounted for because of the intensive SLP
program which was accompanied by the support of case’s visitors who kept encouraging him
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that he would be recovered by God wills. However, sessions 3 and 4 showed a similar
progress (80% each) while session one showed a negative result as usual. All in all, when
accounted for his scores in the syntactic aspect, notably present tense verbs and compare
them to previous scores of the phonological aspect, it can be said that there is a noticeable
improvement in the case’s performance and this is clearly seen in the general mean (3.04).
3.1.2.2.2 Past Verbs
Like present tense forms, past tense forms were also tested. Outlined results from previous
research show that past tense verbs are impaired in patients with Broca’s aphasia even more
than verbs in present tense form. To examine in which form of the verbs (present or past) the
deficit is higher, a set of twenty (20) verbs (most known verbs in SA) were selected by
researchers to be given to the case at hand. Again, the case was being asked (during five
sessions in 20 months) by one of the researchers to repeat these verbs with him. At the scale
of five scores, the case’s utterances were compared to those of the researcher who was given
the full mark (5 out of 5) to see to what extent his scores (the case) are close to the
researcher’s. However, the case’s results are briefly listed in the table mentioned below.
Consider:
Table 5. Past tense verbs: Results of the case’s utterances

No. of
Visits
1
2
3
4
5
Totalscores per 5 visits
Total scores of all visits
General Mean
Hypothetical Mean

(’akala), ‘Ate’
(shariba), ‘Drank’
(jā‘aa), ‘Felt hungry’’
(nāma), ‘Slept’
(dhahaba), ‘ Went’
(ā’aa), ‘Came’
(kharaja), ;Went out’
(dakhala), ‘Entered’
(qara’aa), ‘Read’
(kataba), ‘Wrote’
(sami‘aa), ‘Listened’
(shahada), ‘Watched’
(tawaḍḍa’aa),
‘Performed
ablution’
(ṣallā), ‘Prayed’
(’amsaka), ‘Caught’
(ra’aā), ‘Saw)
(fahima), ‘Understood’
(sharaḥa), ‘Explained’
(takallama), ‘Talked’
(ta‘aallama), ‘Learned’

the

ritual

Item

0 0
5 5
5 5
5 5
5 0
2 1
0 5
280
2.8
56

0
5
5
5
0
1
5

0
5
5
5
0
1
5

0
5
5
5
5
2
0

0
5
5
5
5
2
0

0
5
0
5
5
1
5

0
5
5
5
5
2
0

0
5
5
5
5
2
0

0
0
5
5
5
1
5

0
5
5
5
5
2
0

0
5
0
5
0
1
0

0
5
5
0
0
1
0

0
5
5
0
0
1
0

0
5
5
0
0
1
0

0
5
5
0
0
1
0

0
5
5
0
0
1
0

0
5
0
5
0
1
0

0
5
0
0
0

0
5
5
0
0
1
5
0

In Table 5 as can be obviously seen, the general performance went backward. For example,
last four months registered remarkable deterioration in comparison to the present tense verbs
(60% vs. 40%). Also, the fourth session showed a remarkable decline (65%). Taking into
consideration the general mean (2.8), the hypothetical mean (56) and above all the total
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scores of all visits (280), the general performance of the case in this type of form (past tense)
is weaker than that of the present tense form and hypothetical means of the two forms are
considered evident evidence (56 and 60.8 respectively).
3.1.2.3 Sentences
3.1.2.3.1 Affirmative Sentences
Attempting to dis/prove results of similar studies that sentences of Broca’s aphasics are
impaired, the researchers administered ten (10) sentences to the case under the question. Like
all other items given to the case, sentences are carefully selected by the researchers. These
sentences are characterized by simplicity, familiarity and usability. The procedure followed
here is the same as the one used for syllables, nouns and verbs. That is, target sentences are
uttered by the case who, in turn, repeats them after one of the researchers. Again, the case’s
performance in producing these sentences was compared to the utterances of the interviewer
against the 5 scale. Consider:
Table 6. Case’s utterances in affirmative sentence
Item
No. of
visits
1-5

(lā ilāha illā Allāh), ‘There is no god, but Allah.’

1-5
Totalscores per 5 visits
Total scores of all visits
General Mean

0
5
5
5
1
(Muhammadun rasūlu Allāh), ‘Muhammad is Allah’s
messenger.’
0
5
5
5
2
(al-Hamdu lillāhi al-ladhi ibtalānī), ‘All praise is due to Allah
Who tested me.’
0
4
2.5
2.5
0
(al-Hamdu lillāhi ‘alā kulli hāl), ‘All praise is due to Allah
for all things.’
0
3
1
2.5
2
(allāhumma ishfinī wa-‘aāfinī), ‘O Allāh, Our Lord, cure me
and get me well.’
0
4
4
5
0
(allāhumma ‘aāfinī wa-‘afu ‘annī), ‘O Allāh, Our Lord,
get me recovered and forgive me.’
0
3
2
4
0
(Allāhu ibtalānī), ‘Allah has tested me.’
0
5
2.5
5
2.5
(li-’annahu yuhibbunī), ‘Because He loves me.’
0
0
0
5
0
(sa-ushfā bi-idhnillāh), ‘I will get recovered by Allah wills.’
0
1
4
3
0
(hādhā qaḍā‘au Allāhi wa-qadaruh), ‘This is fate and destiny of
Allah.’
0
4
5
4
0
0
34
31
41
7.5
113.5
2.27

Hypothetical Mean

22.7

1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
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Again, Table 6 is another random sample that proves the validity and reliability of the
research. Results are, generally speaking, similar to each other with slightly differences. The
first and last four months registered the lowest scores as usual (0 and 7.5 respectively). It is
true that improvement fell back in the third visit (9th month- 12th month) when compared to
the progress of the second four months, yet it was resumed in the fourth visit (13th month16th month) where it registered 37 scores. Taken together and with reference to the previous
scores, it can be said that the case’s performance in affirmative sentence s is below the level
(43%).
3.1.2.3.2 Active- passive Sentences
As a language aspect, sentences were also tested by the researchers who wanted to investigate
to what extent results of previous studies are precise. However, it is proved by some
researchers that in aphasic patients, active sentences are impaired more than passive sentence.
In order to examine such outcomes, the case in hand has been given twenty famous sentences
(ten active voice sentence and ten passive voice sentences). The purpose was to compare the
performance of the case in producing the two groups to see in which group exactly, deficit is
worse. Scores as usual are compared to one of the researcher’s (5 scores) at the scale of 5
scores. Compare:
Table 7. The case’s performance in both active and passive voice sentence: Comparison
Item
Active: (’Aḥmad ḍarabi al-Walad),
‘Ahmad beat the boy.’
No. of
Visits
1-5

0

5

5

5

1

2.5

0

0

5

0

2.5

2

5

4

0

2

5

4

Passive: (il-walad inḍarab),
‘The boy is beaten.’
1-5

1-5
1-5
1-5
1-5
1-5

0

0

Active: (hī li‘ibat kurah),
‘She played soccer.’
0
5
1.5
Passive: (al-Kurah inla‘aabat),
‘The soccer is played.’
0
2.5
2.5
Active: (al-Rejal ishtaraw sayyārah),
‘Men bought a car.’
0
3
3
Passive: (al-Sayyārah insharat),
‘The car was bought.’
0
2.5
2.5
Active: (al-‘iyāl zāraw Aḥmad),
‘The boys visited Ahmad.’
0
3
1.5
Passive: (Ahmad inzār),
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1-5

‘Ahmad was visited.’
0
2.5
2.5
Active: (al-Bazarīn bitishrab al-‘ilaj),
‘Boys are taking the medicine.’

1-5

0

3

1-5

Passive: (al-‘ilaj bi-yinsharib),
‘The medicine is being taken.’
0
2.5

4

0

2

5

5

2.5

2

2

Active: (al-Nās bi-yishtarū montajāt ’abil al-Shar al-Jāy),
‘People are going to buy Apple’s products next month.’
1-5

0

0

1

2

2

Passive: (montajāt ’abil bi-tinsharī al-Shahr al-Jāy),
‘Apple’s products are going to be bought next month.’
1-5
1-5
1-5

0
0
0
0
Active: (al-Tullāb Jāwabaw ‘alā al-’Asi’lah al-Sa‘abah),
‘Students answered difficult questions.’
0
0
1.5
3
Passive: (al-’Asi’lah al-Sa‘abah injawab ‘alīhā),
‘Difficult questions were answered.’
0
0
2.5
2.5

0
3
1

Active: (al-’Awqaf raḥ tihdim al-Masjid al-Qadīm),
‘Ministry of endowment will destroy old mosque.’
1-5
1-5

0
2
1
Passive: (al-Masjid al-Qadīm bi-yinhidim),
‘Old mosque will be destroyed.’
0
0
0

3

0

2

0

Active: (al-Quwwat al-Si‘udiyah bi-Tidhar al-Ḥūthiyīn inshāllāh inshāllāh),
‘Allah had willing, Saudi military force is going to drive away Hūthīs.’
1-5
1-5

1-5

0
2.5
1
2
Passive: (al-Huthiyīn bi-yindiḥrūn inshāllāh),
‘Allah da willing, Hūthis are going to be driven away.’
0
0
0
1
Active: (al-Muntakhab al-Si‘udī bi-yihzim al-Muntakhab
al- ‘Umanī fil mubārāh
al-Jāyah), ‘Saudi team will defeat Oman’s team next match.’
0
2
0
0

1
1

1

Passive: (al-Muntakhab al- ‘Umanī bi-Yinhizim),
‘Omani team will be defeated.’
1-5
Total scores of active voice
sentences per 5 visits
Total score of all active voice
sentences in all visits
General mean of active voice

0

2

0

0

1

0

25.5

17.5

35

21

99
1.98
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sentences
Hypothetical mean of active
voice sentences
Total scores of passive voice
sentences per 5 visits
Total scores of passive voice
sentences in all visits
General mean of passive
voice sentences
Hypothetical mean
Total scores of both
active
and
passive
sentences
General mean of both active
and passivesentences
Hypothetical mean of both
active and passive
voice sentences

19.8
0

12

15

14

9

50
1
10
149
1.49
29.8

In light of the scores in Table 7, it is felt that a distinction ought to be made between the
performance of the casein active and passive voice sentences. General overview on the scores
per 5 visits show that the case’s performance in active voice sentence is more than that of
passive voice. However, both types (active and passive voice sentences) registered low scores
in the first four months (zero each) but not in the last four months. In the months from
October 2011 to January 2012 the case’s performance was better in active voice sentences
than in passive voice (21 and 9 respectively). While the third visit registered a similar
progress in both active and passive sentences (17 and 15), the second and fourth showed the
opposite as scores in active sentences were almost double than those of the passive (25.5 and
12), and (35and 14). Overall, the picture becomes clear in view of the total scores of all visits
where it registered 99 scores for active against 50 scores for the passive i.e. 36% vs. 20%. To
sum up what has been discussed earlier, it can be said that performance of the patient under
the question in active voice sentences is better than that of the passive voice sentences and the
general two means are the best evidence (1.98 vs.1).
3.2 Production, Naming and Selection, and Sign Language
3.2.1 Production & Selection of the Lexical Items
3.2.1.1 Production of the Lexical Items
Outlined results of studies undertaken before show that Broca’s aphasics suffer from word
production. Researchers believe, however, that in order to prove or disprove such results, a
short test must be administered to examine the ability of the case to articulate lexical items.
Like other short tests, this test consists of ten (10) words that are written by the researchers.
The drill determines that the case name the words written. Researchers intentionally chose
words that are commonly used almost by all society members. The case’s scores were
examined against the researcher’s at the scale 5 scores. Results of the case’s performance can
be clearly explained in light of the following table. Consider:
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Table 8. Lexical Production Test: Results of the case’s performance
Target word
No. of Visits
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
Totalscores per 5 visits
Total scores of all visits
General Mean
Hypothetical Mean

(kurah), ‘Ball’
0
0
0
(tilfiziūn), ‘Television’
0
5
0
(fīl), ‘Elephant’
0
5
0
(tuffāḥah), ‘Apple’
0
0
0
(rajul), ‘Man’
0
0
0
(thamar), ‘Fruit(s)’
0
0
0
(thawb), ‘Traditional Arab dress’
0
0
0
(kumbiūtar), ‘ Computer’
0
0
0
(jawwāl), ‘Cellphone’
0
0
0
(ibil), ‘Camels’
0
0
0
0
10
0
30
0.6
6

5

0

5

0

5

0

0

0

0

0

0

0

0

0

0

0

0

0

5
20

0
0

Evidently, in Table 8, the case shows obvious deterioration in the third and fifth visits (9th
month-12th month and 13th month- 16th month). Of course, the deterioration of the first four
months is normal as it is almost permanent in most visits due to the fact that the patient has
just received a stroke. What was not expected is the third visit (9th month -12th month)
where the case’s performance is supposed to be improved. The hypothetical mean of the
lexical production is the lowest ever (6). Overall, it can be said that the performance of the
case in producing lexical items is very weak and the general mean is the evidence (0.6).
3.2.1.2 Selection of the Lexical Items
To in/validate the results that Broca’s aphasics face problems related to word selection,
researchers decided to administer another short test through which word selection impairment
can be examined. Like most of the tests administered earlier, the number of the target words
was ten (10). They were presented in terms of multiple choice forms and each choice consists
of three words: Target word plus two more words (distractors). All choices were randomly
designed. The test was undertaken as follows: One of the researchers gives the case the target
word and then asks him to select it from among the multiple choices. Again, the point is to
see to what extent this aspect is impaired in comparison to the findings of other studies.
Additionally, the researchers wanted to know in which of the two aspects (lexical production
and lexical selection) the case is affected more. Of course, the same evaluation that has been
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followed with the previous tests is also used here. Results of the case’s performance are
compared to the model (the researcher’s) at the scale of 5 scores. The following table
summarizes the case’s performance.
Table 9. Results of the case’s Lexical Selection Test
Items
(kurah), ‘Ball’
No. of visits
1-5

1-5
Totalscores per 5 visits
Total scores of all visits
General Mean

0
0
0
(tilfiziūn), ‘Television’
0
0
0
(fīl), ‘Elephant’
0
5
0
(tuffāḥah), ‘Apple’
0
0
0
(rajul), ‘Man’
0
0
0
(thamar), ‘Fruit(s)’
0
0
0
(thawb), ‘Traditional Arab dress’
2,5
0
0
(kumbiūtar), ‘ Computer’
0
0
0
(jawwāl), ‘Cellphone’
0
0
5
(ibil), ‘Camels’
0
5
0
2.5
10
5
17.5
0.35

Hypothetical Mean

3.5

1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0
0

In comparison to results mentioned in Table 8, scores of Table 9 are worse. In detail, the
performance of the case in the fourth and fifth visits (13th month- 20th month) is zero. This
means that deterioration increased as time goes. In fact this deterioration in lexical selection
is remarkable and results of the first twelve months prove that. Again, in comparison to the
outcomes of lexical production, results of lexical selection are worse. Total scores of all visits
and those of the general and hypothetical means prove that. The general performance of the
case in lexical selection is very weak (35%).
3.2.2 Naming & Selection of Pictures
3.2.2.1 Picture Naming
To ensure the validity, reliability, accountability and credibility of the study, the researchers
tried their best to make the tests comprehensive so to cover all language aspects. For that
matter, one of the objectives they take into consideration is to test all results and hypotheses
of other researchers who have undertaken studies on similar cases. Since it is found that
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picture naming is one of the language deficits that Broca’s aphasics suffer from, there was a
necessity to tackle this issue seriously. For that matter, another short test similar to the ones
mentioned earlier was administered. This time, the target was not a lexical item, but a picture.
The most famous persons and places in the case’s community were individually presented to
him. He was being asked by one of the researchers to name these pictures from among a
multiple choices. Again, the same procedure of assessment was followed in this test also
(Comparing the scores of the case to the right answer at the scale of 5 scores to see whether
or not his answer is right). Consider:
Table 10. Picture naming test: Results of the case’s performance.
Target Picture
(al-Ka‘bah), ‘The Kaaba’
1-5

No. of visits

1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
Totalscores per 5 visits
Total scores of all visits
General Mean
Hypothetical Mean

0
0
0
0
0
(al-Malik ‘Abdallāh), ‘King Abdullah’
0
0
2.5
0
0
(Baḥr), ‘Sea’
0
0
0
0
0
(al-’Amīr Sultān), ‘Prince Sultan’
0
0
0
0
0
(ibn Ṣāliḥ), ‘The case’s son’
0
0
0
0
0
(ṣūratak), ‘ Your (The case) personal photo)’
0
0
0
0
0
(Sayyārah), ‘Car’
0
0
0
0
0
(bintak) ‘ Your (The case) daughter’
0
0
0
0
0
(ḍab), ‘Uromastyx aegyptius dabb’= ‘A fat-tailed lizard’
0
0
0
5
0
(malik al-Bahrayn), ‘Bahrain King’
0
0
0
0
0
0
0
2.5
5
0
7.5
0.15
1.5

Table 10 reveals that deterioration in picture selection reached its zenith. Evidently, the
results of the third and fourth visits are similar to those of lexical selection, but the fact is that
these scores are worse. Put in other way, in comparison to his performance in lexical
production, the case’s performance in picture naming is worse (15%).
3.2.2.2 Picture Selection
Picture selection is also found to be another deficit that Broca’s aphasics suffer from. The
following short test is expected to either support results of previous research or contradict
with them. Like many other tests administered in this study, the following test consists of 10
target items (pictures). Each item consists of three pictures (a target picture plus two
distractors). They were all given to the case to select the target one. The challenge here is to
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select the right picture that the researcher has already asked him about in the previous
exercise. In clearer terms, the interviewer first asks the case to name a picture, then put it in
multiple choices and ask him again to choose the same picture that he has already seen. Again,
pictures belong to the environment of the case to enhance him to articulate and select. Scores
were compared to the right answer at the scale of 5. The following table summarizes the
performance of the case. Consider:
Table 11. Picture selection test: Results of the case’s performance
Items
(al-Ka‘abah), ‘The Kaaba’
No. of visits
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
Totalscores per 5 visits
Total scores of all visits
General Mean
Hypothetical Mean

0
0
0
0
0
(al-Malik ‘Abdallāh), ‘King Abdullah’
0
0
0
0
0
(baḥr), ‘Sea’
0
0
0
0
0
(al-’Amīr Ṣultān), ‘Prince Sultan’
0
0
0
0
0
(ibn Ṣāliḥ), ‘The case’s son’
0
0
0
0
0
(ṣūratak), ‘ Your (The case) personal photo)’
0
5
0
0
0
(sayyārah), ‘Car’
0
0
0
0
0
(bintak) ‘ Your (The case) daughter’
5
5
0
0
0
(ḍab), ‘Uromastyx aegyptius dabb’= ‘A fat-tailed lizard’
0
0
0
0
0
(malik al-Bahrayn), ‘Bahrain King’
0
0
0
0
0
5
10
0
0
0
15
0.3
3

Table 11 reveals another type of deterioration in picture selection. This time, the deterioration
includes the third and fourth visits (9th month- 16th month) unlike many other aspects where
this period represents the golden period of improvement and progress. However, deterioration
in picture selection is not worse than that of picture naming. It might be different due to the
fact that the patient could select the right picture (his daughter) from a multiple choice in the
first four months after the stroke. Based on the total scores of all visits, the general and the
hypothetical means, it can be said that the case’s performance in picture selection is weak
(30%).
3.2.3 Sign Language
Almost in all case’s answers, the interviewer was asking him to use his hand to point to the
answer (the choice he was asked to make/ select). However, the case responded to such
instructions, but not all the time. The researchers believe that without these instructions, the
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case would not use his hand to answer. Concerning other paralinguistic elements including
the facial expressions, gestures, body actions, nodes, etc., the case was using them to indicate
either recognition of a name or an identification of a picture. Seemingly, intra linguistic
elements aretheonly language left for him through which he expresses his feelings, sensations,
emotions, etc. For example, he was using eye gazing to point to a person or a thing he wants
to drawattention to others. Using tears as a means of expressing his anger or sadness was an
effective means of expressing what he wants to say or do.
4. Data Interpretation and Discussion
4.1 Conclusion
Right after the stroke, the family played a negative role which hindered the case at hand from
any progress in his pathological program. According to the medical records, the case’s LIFG
is impaired; that is why, sentence processing is impaired. This is strong evidence that LIFG
plays a pivotal role in BA. This result supports the study of Ghislaine et al., (2006) who
emphasizes the significant role played by LIFG as it helps in re-analyzing facial
misinterpretation. As a result, the patient failed many times to interpret the interviewer’s
explanations that were expected to help him match the right sentence he has heard with the
right picture he was asked to match the sentence with. Again, such outcomes confirm the
results of Eiling et al., (2008) who proved that LIFG has a vital role concerning the processes
of matching. It is almost agreed by all neurolinguistics that that LIFG is the responsible for
language production in BA. It means that the role of LIFG is essential and in a case if it is
impaired (like what happened with the case at hand), the result is that the person becomes
aphasic and his/her language production is partially or completely deteriorated. That is what
happened actually to the case under the question and that is what his medical records and the
recordings indicated to. Undoubtedly, the outcomes of this study confirm many other results
by different researchers (Musso et al., 2011; Dronkers et al., 2011; Tyler et al., 2011).
In light of the patient’s responses to short tests administered for him, it can be said that most
language aspects are impaired. This diversity of responses provides the researchers of the
current study with a rich source of potential background about how language is affected if BA
is damaged. Interdisciplinary speaking, the integrity in language aspects supports the holistic
approach hypothesis (Tsapkini et al., 2008). However, theoretical evidence can at best
provide only a base or a core of the present study. They should be supported by practical
evidence from the actual utterances of the case at hand. Again, in view of the case’s
utterances analyzed in the previous section, it can be said that he failed to produce certain
sounds (syllables). Such result was discussed before by Fiez (2011)’s study.In comparison to
his performance in compound nouns, the case’s performance in single nouns found to be
better which asserts the conclusion of Ter Kerus et al., (2002)’sstudy.
The case also failed to produce the verbs, notably those of the past. Theseresults state firmly
the results of some studies which proved that in Broca’s aphasics, verbs are severely impaired
(Bastiaanse & Thompson; 2003; Bastiaanse & Van Zonneveld, 2004; Barber et al., 2005).
The study of Dickey& Thompson (2007) and that of Venkatajaja et al., (2009)found
thatsyntactic and morphological impairment (morphosyntactic deficits) are found to be
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correlated and are impaired at the same time in Broca’s aphasics. In addition to the above
mentioned results, the current study proved that phonological aspect is also impaired.
Concerning the syntactic aspect, the present study found that verbs in Broca’s aphasics are
impaired more than nounswhich confirm the results of Cappelletti et al. (2006) and those of
Jonkers & de Bruin’s (2009).
The case’s continuous failure in producing correct sentencesin the five sessions can be
explained as a result to impairment in his syntactic and pragmatic processing. Obviously, the
case’s sentences lack the hierarchal structure which is involved in sentence processes. Such
findings support those of many other researchers (Nakano& Blumstein, 2004; Wassennar et
al., 2004; Ragalsky, 2008). They also confirm the assumption of Dinks & Carroll (2005) who
emphasize on the importance of the role of the tense in Broca’s aphasia. Comparing his
response to active and passive sentences, the case’s response was partially positive to the
former, but completely negative to the latter. These results show the results of the study of
Bastiaanse & Zonneveld (2005) are definitely true. They also agree with the Trace Deletion
Hypothesis (TDH) which contends that aphasics perform active voice sentences than they do
to passive sentences. Additionally, the results add evidence to Caramazza’s et al.’s (2005)
study that has proved the hypothesis.
The researchers of the current study concluded that the case’s silence in the first session is
“normal” due to a stroke. The situation of the case, according to the researchers is similar to
that of Clarke, the case of Parr and et al., (2003) who was unable to say any word including
his name. Silence, Psychoneurolinguistically speaking, is normal right after the stroke.
However, this silence is not justified after pathological and therapeutic programstook place.
To date, it is deterioration that needs to be treated in light of psychological and
anthropological efforts. These include the role of the family, relatives, society, etc. These
findings affirm the results of Kauhanan et al.’s (2000) and those of Simmons (2001) and
Laska et al., (2001).
Results of the present study also show that the patient is suffering from severe anomia and
this is a strong indication that his problem is that of expressive aphasia, because anomia is
considered as one of its symptoms. For example, he failed to name words given to him by the
interviewer. The failure continued when he could not make the right choice from among the
multiple choices he has given and also when he failed to name the picture and match it with
the suitable sentence given to him. These outcomes assert many studies that came up to the
same conclusions (Singla et al., 2007; Bendy et al., 2007; Wassenaar et al., 2007; Heim et al.,
2011a; Heim et al., 2011b; Semenza et al., 2011).
All in all, when accounting for the performance of the case in all five visits, it can be said that
that picture selection, lexical production, picture naming and lexical selection registered the
highest scores of impairments (0.3, 0.6, 0.15 and 0.35 respectively). On the other hand,
passive voice, syllables, compound proper nouns, active voice sentences, single proper nouns,
past tense verbs, affirmative sentence s, and present tense verbs recorded lower scores of
impairments (1, 1.6, 1.5, 1.98, 2.7, 2.8, 2.27 and 3.04). The following figure summarizes
these results. Consider:
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Figure 1. Percentages of impairmentsand their distributions
As can be clearly seen, Figure 1 shows that the case registered the highest progress in present
tense verbs, but lowest in picture naming. Nor must we forget the speech of the case which
was associated by sign language. It is seen that he was making use of facial expressions every
now and then. For example, he was moving his eye and hand to point to the words and the
same thing applies to the pictures. These results support the conclusion of Skipper et al.,
(2007).Such behavior forced the researchers to sign their language sometimes as it helped the
case understand what they want him to do. Such procedure was used before and proved its
effect (Skipper et al., 2007). Finally, outline results also show the significance of the
psychological factors and its role, mainly during the process of the rehabilitation program as
it determines to what extent the patient responds to this or that therapeutic treatment.
4.2 Recommendations
Based on the above mentioned results and conclusions, the researchers recommend that
heavy smokers should stop smoking. Smokers also should be warned that smoking is,
scientifically speaking, a main cause for strokes. Smoking consists of different toxic
substances (fatal weapons) that bring death to our body. In other words, smoking smokes us.
It makes usprone to be aphasics and the case under the question is a real example. Old people
are strongly advised to do some unusual aerobics, practices, exercises, etc. to avoid receiving
stroke. They should keep themselves healthy by practicing sports and exercise. These include
walking backwards, moving the left hand, and / or using it to perform such things that we
never do, jumping on the left leg, etc. One of the benefits of doing such exercises is that the
cells in the brain that are responsible for these parts move. Neurolinguistically speaking, if
these cells remain without any activities, the brain becomes a good environment for sudden
cerebrovascular.
Listening to Holy Qur’an is also recommended because it consists of tens of examples on
segmental and supra-segmental features that are proved to be helpful (Melodic Intonation
Therapy), notably after stroke (Sārkāmū et al., 2008; UHIR, 2008). Singing famous songs and
reciting poems, notably national ones are also recommended. They are found to be useful for
aphasics who prefer more to sing for example than to listen to songs (Schlug et al., 2008).
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Intensive Linguistic Specific Treatment (LSI) is also recommended. These include
pathological and therapeutic exercises like Propranolol therapeutic program that helps
overcome anomia in aphasic patients. Nor must we forget software programs that should be
available at all communication and swallowing disorders centers and rehabilitation hospitals.
These computer programs include a MossTalk word which is designed for treating Broca’s
aphasics. Intracranial Electrophysiology program is important software that can predict the
type of impairment. It can help SLP/Ts diagnose the case precisely; therefore, determine the
appropriate treatment he/she should be given. Mapping therapy and imaging techniques are
also recommended when diagnosing aphasics. These include: Magnetic Resonance Imaging
(MRI), Computed Tomography (CT), Functional Magnetic Resonance Imaging (FMRI),
Positron Emission Tomography (PET), Near Infrared Spectroscopy (NIRS),
Electroencephalography (EEG), Magnetoencephalography (MEG).
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Glossary
ALS-LC (American Library Association- Library of Congress) = is a set of standards
for Romanization, or the representation of text in other writing systems using the Latin
alphabet (Hellyer, 2012, P.1)
ATL (Anterior Temporal Lobe) = It is the front part of the region of the cerebral cortex that
is located beneath the Sylvian fissure on both cerebral hemispheres of the mammalian brain}
(Squire et al., 2004, PP.279-306)
BA (Broca's Area) = It is one of the main areas of the cerebral cortex (a region of the hominid
brain) responsible for producing language (Cantalupo& Hopkins, 2007, P. 505)
C1, 2 (Cannabinoid one, two) = They are a class of diverse chemical compounds that
activate cannabinoid receptors. They occur naturally in the nervous and immune systems of
animals. (Pacher et al., 2006, Pp. 389-462.
CAD (Crossed Aphasia in Dextral) = It refers to a language (symbolic communication with
words) disorder resulting from a unilateral right hemispheric lesion in dextral (right-handers)
(Alexander et al., 1989, Pp.953-973).
CAT (Computerized Axial Tomography) = It is a medical imaging procedure that utilizes
computer-processed X-rays to produce tomographic images or 'slices' of specific areas of the
body. Computerized tomography is more commonly known by its abbreviated names, CT
scan or CAT scan (Herman, 2009, PP. 1-3).
CVA (Cerebral Vascular Accidents) = It is another name for a stroke. It is damage to the brain
caused by a disruption of the blood supply to a part of the brain. This disruption of blood
supply can be caused by blockage or a hemorrhage (Sims &Muyderman, 2009, P. 83).
DCT (Discourse Competition Test) = It is a technique used to elicit data in sociolinguistic
research, and effects of systematic modification to its situational prompt on subject response
(Barghese& Billmyer, 1996, P1).
CNS (Central Nervous System) = is the part of the nervous system that integrates the
information that it receives from, and coordinates the activity of, all parts of the bodies of
bilaterian animals. CNS is made up of spinal cord and brain (Maton et al., 1993, Pp.
132-144).
DT-MRI (Diffusing Tensor Magnetic Resonance Imaging) = is a technology that measures
the random motion of hydrogen atoms within water molecules in all three dimensions,
in biological tissues, in vivo and non-invasively (Le Bihan& Breton, 1985, Pp. 1109-1112)
EAE (Experimental Autoimmune Encephalomyelitis) = It is an animal model
of brain inflammation. It is an excellent model of post-vaccinal encephalitis and a useful
model of many aspects of multiple sclerosis (Rivers et al., 1933, Pp.39-53).
EmC (Extreme Capsule) = (also known as the capsula extrema). It is a tract of long
association fiber, which is a type of nerve fiber that provides bidirectional communication
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between such areas as the claustrum and the insular cortex, and the inferior frontal gyrus( BA)
and the middle-posterior portion of the superior temporal gyrus(WA) (Makris &Pandya, 2009,
P. 351).
ERRC (External Research Review Committee) = The center which is responsible for
researches undertaken at King Fahd Medical City.
FMRI (Functional Magnetic Resonance Imaging) = It is an MRI procedure that measures
brain activity by detecting associated changes in blood flow. This imaging technique can be
used to produce activation maps showing which parts of the brain are involved in a particular
mental process. (Brammer, 2004, 1095).
IFG (Inferior Frontal Gyre) = It is a gyrus of the frontal lobe. It includes
section, orbital section and triangular section (Nolte, 2002, P. 526).

an opercular

IRBs (Institutional Review Boards) = It is a committee that has been formally designated to
approve, monitor, and review researches, notably biomedical and behavioral ones
(Institutional Review Board Guidebook, 2012, P.9).
KFMC (King Fahd Medical City) = The place where the current study takes place.
http://www.kfmc.med.sa.
KSA (Kingdom of Saudi Arabia).
LAC (Left Anterior Cortex) = It is the frontal part of the cingulate cortex, that resembles a
"collar" form around the corpus callosum (Decety &Jackson, 2004, 71-100).
LH (Left Hemisphere) = Unlike the right side of the brain which is responsible for emotions,
love, and sentiment, the left side of the brain is the seat of language and processes in a
logical and sequential order (Western et al., 2006, Pp.107-108).
LIFG (Left Inferior Frontal Gyrus) = Inferior frontal gyrus consists of two sub-gyri: Left
inferior frontal gyrus (LIFG) and right inferior frontal gyrus (RIFG). LIFG plays a role in in
re-analyzing facial misinterpretation (Novick, 2005, P. 18).
MCA (Middle Cerebral Artery) = It is the most common site of stroke. It is also one of three
major paired arteries that supply blood to the cerebrum (Moore & Dalley, 1999, P. 14).
MCA/OR (Middle Cerebral Artery Occlusion/ Reperfusion) = An occlusion in MCA refers to
a sudden onset of focal neurologic deficit resulting from brain infarction or ischemia (Zhang,
2011, PP.3-11).
MMA (Montpellier Medical Association) = It is a place where French neurologists used to
meet weekly and discuss medical affairs (al-Faramāwī, 2009, 101-106).
MRA (Magnetic Resonance Angiogram) = It is a group of techniques based on magnetic
resonance imaging (MRI) to image blood vessels. In many cases MRA can provide
information that can't be obtained from an X-ray, ultrasound, or computed tomography (CT)
scan. (Cukar et al., 2009, Pp.1533-1539).
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MRI (Magnetic Resonance Imaging) = It is a test that uses a magnetic field and pulses of
radio wave energy to make pictures of organs and structures inside the body (Sheil, 2012, P.
3).
NAAA (National Aphasia Association Award) = Awards given by National Aphasia
Association which is a nonprofit organization that promotes public education, research,
rehabilitation and support services to assist people with aphasia and their families
(http://www.aphasia.org/).
NG (Nasogastric) = It is a medical process involving the insertion of a plastic tube
(nasogastric tube or NG tube) through the nose, past the throat, and down into the stomach.
By inserting a nasogastric tube, you are gaining access to the stomach and its contents
(Thomsen et al., 2006, P. 354).
NIH (National Institute of Health) = It is an agency of the United States Department of
Health and Human Services and is the primary agency of the United States government
responsible for biomedical and health-related research (Osterweil, 2011, Pp.2-5).
PPA (Primary Progressive Aphasia) = It is a rare disorder where people slowly lose their
ability to talk, read, write, and comprehend what they hear in conversation over a period of
time (Mesulam, 2001, Pp. 2-5).
RH (Right Hemisphere) = It is one of the two regions of the vertebrate brain that are
delineated by the median plane, (medial longitudinal fissure). It has an outer layer of grey
matter called the cerebral cortex that is supported by an inner layer of white matter. Unlike
the left hemisphere which is responsible for language, the right hemisphere controls cognitive
functioning or thinking skills (Western et al., 2006, P.107).
SLPs (Speech-Language Pathologists) = They are specialized in communication disorders as
well as swallowing disorders. They are also called Speech Therapists (Block et al., 1993, P.
23)
TBI (Traumatic Brain Injury) = It occurs when an external force traumatically
injures the brain. TBI can result when the head suddenly and violently hits an object, or when
an object pierces the skull and enters brain tissue (Rehman et al., 2008, Pp.1-7).
UHIR (University of Helsinki's Illuminate Research) = A research center specialized in
conducting research of different types of aphasia (Schlaug et al., 2008, Pp. 2-8).
WA (Wernicke’s area) = It is a region of the brain that contains motor neurons involved in the
comprehension of speech. It is named after Carl Wernicke’s, a German neurologist who first
identified it in 1874 (Wernicke, 1995, P. 87).
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