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INTRODUCTION

Speech is the neuromuscular process of articulation. It can be abnormal without any disturbance of
Language. Language refers to the use of both perception (decoding), and production (encoding) of a special
type of communication system (Lewis et al, 2009). The number of languages in the world varies between
6,000 and 7,000 (Bakas et al, 2006).

Aphasia was first described by Imhotep around 3.000 B.C. in what has come to be known as the Edwin
Smith surgical papyrus. The early history of the study of aphasia inevitably focused upon the question of the
localization of cortical function (EL Tamawy, 1980). Aphasia is an acquired disorder of previously intact
language ability secondary to brain damage. This definition emphasizes two important aspects. First, it
stresses the loss of previously acquired language. The second feature of the definition concerns the word
Language which should be separated from both speech and thoughts (Barwood et al., 2011).

The most common cause of aphasia is cerebrovascular disease, particularly cerebral infarction. Aphasia
complicates 15 to 38 percent of ischemic strokes. Infection, trauma, neoplasm and certain neurodegenerative
diseases (primary progressive aphasia) can also cause aphasia (Grossman, 2010).

Broca area is often defined as Brodmann areas 44 and 45 areas of cytoarchitecture. It is commonly found in
the left posterior inferior frontal cortex. Broca area implicated in a variety of language functions, including
grammatical speech production, verb naming, comprehending syntactically complex sentences (e.g., passive
voice), phonological working memory, and orchestrating speech articulation (Dronkers et al., 2007).
Evaluation of aphasic patients by clinical tests of aphasia and morphological imaging had value for
accurately determining the extent and location of functional deficits. Investigators attempted to quantities the
relationship of clinical manifestation of different types of aphasia of varying severity to regional cerebral
blood flow and cerebral metabolism (Stowe et al., 2000).
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No pharmacological treatments for aphasia have proven effective, although a number of drugs
(dopaminergic, cholinergic, and neurotrophic) continue to be investigated. Various behavioral treatment
approaches for aphasia exist. They are usually considered as restorative or compensatory recovery.
Restorative approaches include practice of carefully selected syntactic structures, naming drills, or practice
using self-selected communication needs such as using the telephone (Hamilton et al., 2010).

Compensatory approaches include training conversational partners to modify their own language and
communication skills in ways that make it easier for the aphasic individual to communicate as writing or
drawing to substitute for talking. Computerized approaches to both restorative and compensatory aphasia
treatment are increasing. Many clinics offer both individual treatment and group treatment offering
increased psychosocial support (Berthier et al., 2009).

Applications of repetitive transcranial magnetic stimulation (rTMS) to the motor cortex and measurement of
the responses from contralateral muscles permits the evaluation of changes in motor cortex excitability and
mapping of body part representations in the motor cortex. Repetitive transcranial magnetic stimulation is
one of several techniques that have contributed to the study of plasticity in cortical circuits in health and
disease. It can also be used to modulate plastic processes of possible relevance for neurorehabilitation.
Integration of rTMS with other neurophysiological and neuroimaging techniques shed light on the
mechanisms underlying cortical plasticity (Sanes and Donoghue, 2000).

MATERIALS AND METHODS

Forty stroke chronic ischemic cerebrovascular stroke patients with non fluent motor aphasia represented the
sample of the study. Their age ranged from 45 to 60 years. All the patients suffered from non fluent motor
aphasia (Broca aphasia). The clinical diagnosis was confirmed by CT and/ or MRI. It was applied in the
Neurophysiological Department, and the Inpatient Neurological Department of Kasr Al Aini Hospital, Cairo
University.  All the patients signed an informed consent before starting treatment. The protocol of this

study was approved by the ethical committee of faculty of physical therapy.

Exclusion Criteria:

Patients with disturbed conscious level, uncooperative patient, presence of dementia, psychiatric disorders,
patient with apraxia, patient with Implanted metallic devices: pacemaker, medication pump, vagal
stimulator, deep brain stimulator, TENS unit or ventriculoperitoneal shunt, past history of seizure within one

year, history of substance abuse within last six months were excluded from the study.

Instrumentations:
(a)For Assessment:
e Token test of Aachen aphasia test (AAT).
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e The Arabic translated form of the modified Chesher test.

¢ Repetitive transcranial magnetic stimulation (rTMS).

e Token test of Aachen aphasia test (AAT).
This test was used to determine severity of aphasia. The test is originally German and has been translated
into English, Dutch and Italian. It is valid and standardized according to well defined linguistic criteria. It

consists of five parts (Nora et al, 2001).

e The Arabic translated form of the modified Chesher test.
It includes evaluations of communication means (e.g. repetition. Writing, reading, naming, comprehension,
and spontaneous speech) (EI- Tamawy, 1980; and Moustafa et al, 2004).
Each separate item of the modified Chesher test for aphasia has its specific graduation. The grading of
repetition, naming, reading, comprehension, writing, and spontaneous speech were (0-12), (0-3), (0-5), (O-
18), (0-12), and (0-40) respectively. The total score of the scale was 90 (EI- Tamawy, 1980).

¢ Repetitive Transcranial Magnetic Stimulation (rTMS):
It applied to measure power intensity (represents 90% of the resting motor threshold that recorded from
contraction of the first dorsal interosseus of the unaffected hand) pre , post and after three months of the end
of the treatment. Magstim Rapid Magnetic Stimulator is used in conjunction with the System (1600-00), for
the magnetic stimulation of neuromuscular tissue and the motor cortex. The system comprises: - Magstim
Air-CooledDouble 70mm Stimulating Coil (1640-00), Coil Stand (1261-00), Vacuum Unit (1618-00).

(b) For treatment.
-The Magstim Rapid Magnetic nerve stimulator systems:
The Magstim Rapid magnetic nerve stimulator systems applied to stimulate human cortex. The device

induce electrical currents in tissue using a non-invasive stimulating coil at frequencies of up to 100HZ

3-Procedures:

The patients were assigned randomly into two equal groups: study group (G1) and control group (G2).

G1: The study group received medical treatment, exercise therapy and repetitive transcranial magnetic
stimulation.

G2: The control group received medical treatment only.
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% Assessment:
1. Assessment of aphasia severity using token test of Aachen aphasia test (AAT).
It is used to determine severity of non fluent motor aphasia. The test includes five parts with 50 items. In
each part patient is asked to follow the therapist order. For example each patient was asked to:
e Touch acircle.
e Touch a square.
e Touch a flower.
e Touch a house.
e Touch the yellow square.
e Touch the black circle.
e Tough the green circle.
e Touch the white square.
e Touch the red circle and green Square.
e Touch the yellow Square and black square.
e Put the red circle or green square.
e In addition to touching the yellow square touch the white circle square.
¢ Instead of the green flowers touch white house.
At the end of the test scores were recorded for all items and then the total score was calculated. Aphasia
severity was graded as
(0-3)-----Very severe.
(3-6)-----Severe.
(6-9)-----Moderate.
(9-12)----Mild

2. Assessment of speech function using the Arabic translated form of the modified Chesher test.

e The Arabic translated form of the modified Chesher test was conducted for each patient from a
comfortable sitting position on a chair.

e Reading items were written in clear and suitable font.

e Items of copying were drawn with clear size.

e The following aspects were assessed:

e Repetition (12 points): this domain contained repetition of single words and phrases. The patient
was asked to repeat different words and sentences.

e Comprehension (18 points): consisted of auditory comprehension, written words, token test and

pantomime. In this domain the patient was asked to point to a certain picture and written words.
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e Spontaneous speech (40 points): this domain consists of eight sub domains. Communicative speech,
articulation and prosody, automated language, semantic structure, syntactic structure, verbal output,
initiation and effort and phrase length. The patient was asked to discuss specific situation.

e Naming (0-3): in this domain the patient was asked to name different objects (for example pen, key,
flowers).

e Writing (0-12): this domain consists of four sub domains composition, dictation, copying, and
spelling. The patient was asked to write different words, to write the name of object drawn in card
and to copy different words and sentences.

e Reading (0-5) : patient was asked to read different words and sentence

e The scores of each item were recorded and then the total score was calculated

« Treatment:
The designed program of physiotherapy consists of selected therapeutic exercises combined to repetitive
transcranial magnetic stimulation adapted from Breier et al, 2009; Friedemann et al, 2001 and Taub et al,
1999 consist selected exercises will be applied for 12 weeks. The session started by applying rTMS followed
by therapeutic exercises. Home routine program started from the beginning of treatment and continued for
24 weeks. Each patient was asked to repeat the selected exercises program five times per day under

supervision of relative.

Repetitive TMS:
Repetitive TMS applied (inhibitory 1-Hz rTMS) over the right triangular part of the inferior frontal gyrus
(IFG; TMS group) using a Magstim Rapid stimulator with a double 70-mm coil. The distance measurements
to localize the IFG applied with a marker. The target structure was stimulated only in the intervention group
(Naeser et al., 2011).
e Repetitive TMS was performed with a Magstim Rapid stimulator (Magstim Company, Whitland,
UK) equipped with an air-cooled figure-of-eight coil (each loop 70 mm in diameter).
e The patients were seated in a reclining chair that allowed them to keep their arms and hands relaxed
with the head leaning on the head-rest to be sure that it was immobile during rTMS procedure.
e The coil was placed tangentially to the scalp over the right IFG (RIFG).
e Resting motor threshold (RMT) was determined in each patient before starting treatment, post
treatment and after three months of the end of the treatment. It was defined as the "minimum
stimulus intensity able to elicit a motor evoked potential (MEP) of at least 50 mV in 5 or more of 10

consecutive stimulations” (Barwood et al., 2011).
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The resting motor threshold that recorded from contraction of the first dorsal interosseus of the
unaffected hand.

Intensity of magnetic stimulation (power intensity) was applied at 90% of the resting motor threshold
(RMT) at 1Hz frequency.

In order to maximize the inhibitory rTMS after-effect over the whole RIFG area, we stimulated two
parts of Broca’s area homologues: the anterior part (pars triangularis—PTr) and posterior part (pars
opercularis—POp) (fig.1)

To target the regions of interest precisely, the coil was placed on the scalp according to the
coordinates.

The anterior stimulation site was 2.5cm posterior to the canthus along the canther-tragus line and
3cm superior to this line; the posterior stimulation site was 4.5cm posterior and 6¢cm superior to the
canther-tragus line.

On each day of treatment, rTMS was applied for 20min. (10 minutes over the PTr and 10 minutes
over the Pop respectively.).

The stimulation parameters were chosen according to current safety guidelines for rTMS (Caroline et
al., 2011).

According to Naeser et al, 2002 treatment stimulation sessions were conducted five days per week for a two

week period, yielding eight to ten sessions for each patient. During every session, the patients were

stimulated for 20 minutes with a frequency of 1Hz and a stimulation intensity of 90% of the defined

individual motor threshold.

Fig.(1): The stimulation target, homologue to Broca's area 44 &45marked on a 3D reconstruction of a

patient’s brain. (Naeser et al., 2011)
DATA ANALYSIS AND STATISTICAL DESIGN

The arithmetic mean as an average (Sum divided on 20) description of central tendency of the

results.
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e The standard deviation as a mean of dispersion of the results.

e Paired t-test for comparison of means pre and post treatment within each group (study and control
group).

e Un-Paired t-test for comparison of means between pre and post treatment of two independent groups.

e Analysis of variance (ANOVA) to compare power intensity of rTMS among pre, post and after three
months of treatments in both groups.

e Pearson rank correlation test to correlate between variables post treatment in study group. Values of
(r) ranged from 0 (no correlation), 0-0.6 (very low and probably meaningless) and 0.6 -1.00 (very
high correlation) (Betty and Jonathan, 2003).

RESULTS

1-The repetitive transcranial magnetic stimulation evaluation (rTMS) in (G1& G2):

a-The mean values of the power intensity of rTMS in both groups:

Comparison of the mean values of the power intensity that elicited pre treatment in both groups (G1& G2)
revealed no significant difference in both groups (P=0.816).Comparison of the mean values of the same
variable that elicited post treatment in both groups revealed significant improvement. There is significance
decrease in the mean values of the power intensity post treatment in (G1) (P= 0.0001).

Comparison of the mean values of the power intensity that elicited pre and post treatment in (G1) revealed
that there is significant improvement post treatment. There is significance decrease in the mean values of the
power intensity (P=0.0001). Comparison of the mean values of the power intensity that elicited pre and post

treatment in (G2) revealed that there is no significant difference post treatment (P=0.366) (table 1)

Table (1): The mean values of the power intensity of rTMS pre and post treatments in both groups
(G1&G2):

Power intensity (%)

Items Gl G2
t-value P-value
Mean SD Mean SD
Pre-treatment 77.05+5.38 76.60+6.71 0.234 0.816
Post-treatment 65.45+5.49 i 77.80i6.45T 6.518 0.0001
t-value 13.84 0.927
P-value 0.0001" 0.366

P> 0.05= not significant; p< 0.05= significant.
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b-The mean values of the power intensity of rTMS pre, post and after three months of the end of the
treatment using ANOVA in both groups:

Multivariate analysis of variance was used to compare the mean values of the power intensity of rTMS
(represents 90% of the resting motor threshold that recorded from contraction of the first dorsal interosseus
of the unaffected hand) pre, post and after three months of the end of the treatment in both groups (G1) and
(G2). This was used to reveal the association between the levels of brain excitability at different time of
evaluation (table, 2).

Comparison of the mean values of the power intensity of rTMS using ANOVA revealed significant decrease
in the mean values at different time of evaluation. Where the F-value was (56.18) and P- value was (0.0001).
Comparison of the mean values of the power intensity of rTMS using ANOVA revealed no significant
difference in the mean value at different time of evaluation. Where the F-value was (0.260) and P- value was
(0.774).

Table (2): The mean values of the power intensity pre, post and after three months of the end of the
treatment using ANOVA in both groups (G1&G2).

Power intensity
Gl G2
After 3 After 3

Pr P Pr P
€ ost months ¢ ost months

ltems

Mean +SD | 77.50+5.39 | 65.45+5.49 | 55.35#8.17 | 76.60+6.72 | 77.80+6.45 | 76.50+5.92

F-value 56.18 0.260
P-value 0.0001" 0.774
P> 0.05= not significant; p< 0.05= significant.

2-The Arabic translated form of the modified Chesher test examination:

a- The mean values of the Arabic translated form of the modified Chesher test pre-treatment in both
groups:

Comparison of the mean value of each domain in (G1) with the corresponding mean value in (G2) revealed
no significant difference of all domains (p>0.05).

b-The mean values of the Arabic translated form of the modified Chesher test post-treatment in both
groups:

The mean values of total score of Arabic translated form of the modified Chesher test post treatment in (G1)
was 55.35+2.12and in (G2) was 36.45+1.76. Comparision of the mean values of the total score of Arabic
translated form of the modified Chesher test post treatment in (G1) and (G2) reveled significant increase in
(G1) by percentage of improvement (52.35%) (p= 0.0001).
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Comparison of the mean value of each domain in (G1) with the corresponding mean value in (G2) revealed
significant increase of all domains (p<0.05). The percent of improvement of the sub test domains repetition,
naming ,reading, comprehension, writing, spontaneous speech post treatment were 33.33%, 50.00%,

38.24%, 56.25%, 59.80%, and 55.46% respectively (table 3)

Table (3) :The mean values of total score of the Arabic translated form of the modified Chesher test and sub

test domain post treatment in both groups (G1 & G2):

Post treatment
Variable MeanzSD in MeanzSD in t-value P-value Improvement
(G1) (G2) (%)

Repetition 7.40+1.45 5.55+1.74 3.71 0.039° 33.33%
Naming 2.70+0.47 1.80+0.33 8.46 0.033" 50.00%
Reading 2.35+0.67 1.70+0.49 10.72 0.031 38.24%

. - B
fompmhens'o 16.2542.45 | 10.40+2.32 1431 0.0001 96.25%
Writing 8.15+0.60 5.10+0.84 7.65 0.0317 59.80%

0

Spontaneous 18.5+1.03 11.90+0.74 8.47 0.021" 55.46%
speech
Total score 55.35+2.12 36.45+1.76 20.13 0.0001" 52.35%

P> 0.05= not significant; p< 0.05= significant.

3-Correlation of mean value of changes in total score of the Arabic translated form of the modified
Chesher test with mean power intensity in Gland G2:

Pearson rank correlations (r) between the post treatment changes in total score of the Arabic translated form
of the modified Chesher test and mean power intensity in G1 and G2 was -0.82, -0.48 respectively. The
results indicated that there was a strong significant negative correlation between improvement in total score
of the Arabic translated form of the modified Chesher test and decrease in mean power intensity of rTMS in
(G1) (P=0.0001). There was no significant correlation changes in total score of the Arabic translated form

of the modified Chesher test and changes in mean power intensity of rTMS in G2 (p=0.086) (table 4)

Table (4): Correlation of mean value of changes in total score of the Arabic translated form of the modified

Chesher test with mean power intensity of rTMS in G1:

) Total score of Arabic translated form of the ) )
Variables - ) Mean power intensity
modified Chesher post treatment in G1
Mean+SD 55.35+2.12 65.45+5.49
R -0.82
P 0.0001*
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DISCUSSION

The present study was conducted to determine the immediate and long term effects of designed program of
physical therapy exercises combined with repetitive transcranial magnetic stimulation (rTMS) on the
management of moderate to severe motor aphasia in chronic cerebrovascular stroke patients. Token test of
Achen aphasia test was used to determine the severity of motor aphasia. Forty chronic ischemic
cerebrovascular stroke patients suffering from moderate to severe motor aphasia participated in this study.
The patients were assigned into two equal groups. The control group was under medical treatment only. The
study group treated by the same medical treatment in addition to the designed program of physical therapy
combined with rTMS.

In the present study repetitive transcranial magnetic stimulation (rTMS) was used. It is objective assessment
method and non-invasive brain stimulation techniques. It proved to be beneficial neuromodulatory
techniques for the rehabilitation of communication disorders. Repetitive transcranial magnetic stimulation is
regarded as a safe neural stimulation capable of directly manipulating cortical brain activity. These results
are in agreement with Ridding et al., 2007, who found that rTMS has garnered momentum as a method of
establishing causative links between specific brain regions and measurable behavioural responses, across a
myriad of cognitive domains in neuroscience. The author added that the innovative neuromodulatory
technique has therapeutic merit via the direct modulation of specific pathways in the brain, which may
influence longer -term communication outcomes.

Barwood et al., 2011; also added that rTMS generates a rapidly fluctuating magnetic field that penetrates the
scalp and skull unimpeded. It induces a changing electrical field in the cerebral cortex below the coil. The
current flow causes physiologic response in the cortical tissue, which leads to neuronal depolarization

In the present study low frequency rTMS at (1Hz) applied to the motor cortex in right hemisphere (RH)
language homologues. It was stated that low frequency stimulation decrease corticospinal excitability.
Application of rTMS to Broca's area in the undamaged hemisphere suppresses activity in that region of
interest (ROI). These results may be attributed to cortical neuroplastic changes which are not restricted only
to the cortex contralateral to the deafferentation, but result in bilateral reorganization affects sensorimotor
areas of both hemispheres. This permits reactivation of some areas within the damaged hemisphere,
promoting some functional recovery. These results are in consistence with Lefaucheur, 2006 and Mylius et
al., 2012).

Cotelli et al., 2012; found that the frequency of stimulation is critical determinant in the modification of the
cortical response. The author studied both high (>5 Hz) and low frequency (<1 Hz) rTMS on the
modification of the cortical response. The Low frequency (<1 Hz) rTMS reported to have inhibitory effect
and the high frequency stimulation has an excitatory.

In contrast to the result of the present study Finocchiaro et al., 2006 observed a significant and lasting

improvement in action production following the application of high-frequency rTMS over the left frontal
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cortex versus the right one. The author attributed this improvement to the reduction of vocal reaction times
(VRTs) when administration of rTMS at appropriate time intervals. This discrepancy between Finocchiaro et
al., 2006 study and the result of the present study may be due to the difference in the sample size and
subjects characteristics. The author applied this technique on a single healthy subject.

Houdayer et al., 2008; added that both HF and LF rTMS may have mixed excitatory and inhibitory effects.
For example doubling the duration of stimulation can reverse the outcome from inhibition to excitation and
vice versa. Gamboa et al., 2010; reported that the underlying mechanisms of “excitatory” versus “inhibitory”
aspects of rTMS paradigms should also be taken as relative. Motor evoked potential (MEP) increase after
“excitatory” HF rTMS might be the result of a decrease of gamma-amminobutyric acid (GABA)-mediated
intracortical inhibition (hence inhibition of inhibition), rather than a direct enhancement of motor cortex
excitability. Conversely, LF rTMS can enhance the net inhibitory corticospinal control, via GABA-B
transmission.

The results of the present study proved that rTMS influences the activity of the brain centers close to and
distant from the stimulated site. It may be due to strengthening of the synaptic activity of the surviving
neurons in the stimulated network. The modification of cortical activity through the use of rhythmic
stimulation may readjust pathological patterns of brain activity, thus providing an opportunity to induce
new, healthier activity patterns within the affected functional networks (Crosson et al., 2007).

The current study proved that repetitive transcranial magnetic stimulation (rTMS) combined with
therapeutic exercises produces a modulation and a rearrangement of synaptic efficiency within a given
network, which in turn lead to more effective processing. Cortical neuroplastic changes are not restricted
only to the cortex contralateral to the deafferentation, but result in bilateral reorganization that affects
sensorimotor areas of both hemispheres. Repetitive transcranial magnetic stimulation has long-term
improvement in the modulation and facilitation of language performance in motor aphasic patients
(Murdoch and Barwood, 2013).

The designed program of physical therapy of the current study combined with rTMS proved that this
program induces long-term language improvement in chronic stroke patients with motor aphasia. After three
months of the treatment improvement was observed in the power of stimulation intensity (represents 90% of
the resting motor threshold that recorded from contraction of the first dorsal interosseus of the unaffected
hand). Greater improvement measured after six months of the end of the treatment. This long term effect
may be attributed to engage mechanisms of neural plasticity. These results are in agreement with that
reported by Martin et al., 2009; Naeser et al., 2010; Hamilton et al., 2010.

The results of the present study reported severe impairment in syntactic and semantic variant in cases of non
fluent Broca's aphasia pre treatment in the study group (G1) and control group (G2). These variants reflect
prominent pathological involvement of the anterior language areas. The result of the present study are in

consistent with that reported by Hillis et al., 2004, who investigate action naming in a large sample of
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patients with Broca's aphasia. The authors showed that Broca's aphasia is severe in the oral modality
specifically lexical representations. The authors added that there is selective atrophy of left prefrontal cortex
that occurs in Broca's aphasia.

In the present study significant improvement was observed post treatment in number of words per longest
phrase length and propositional speech in (G1) comparing to (G2). A moderate non fluent patient increased
from one-word phrase length to three-word phrase length. The results of the present study are consistent
with results of Hamilton et al., 2010. The authors found significant improvement on the number of narrative
words, nouns, mean sentence length over time, and use of closed class words compared to baseline
performance post treatment by rTMS and exercise therapy.

The result of the present study showed that there is an improvement in the spontaneous speech and naming
ability in the evaluation of clinical aphasia in (G1). These finding may be attributed to the manipulation of
the intact contralesional cortex in patients with non fluent aphasia result in language benefits that generalize
beyond naming and language production. These results are greatly consistent with that obtained by Hamilton
et al., 2010. The authors reported significant improvement on the Western Aphasia Battery subscale for
spontaneous speech with improvements on both the information content and fluency.

The present study proved also improvement in repetition ability in (G1) comparing to (G2). These results
may be attributed to suppress right Broca's area and shift in activation from (RH) frontal areas to new
activation in left (LH) perilesional, perisylvian areas and left supplementary Motor Cortex (SMA). These
results are in agreement with Martin et al., 2009, who continued to show this activation pattern at three
months and up to 16 months post treatment of motor aphasia by rTMS combined with exercise therapy.

The results of the present study showed significant improvement post treatment in writing and reading
ability in (G1) comparing to (G2). These improvements may be attributed to increase activation of the left
SMA post-rTMS and language therapy. These results are compatible with Breier etal., 2009, who used fMRI
studies to examine the left cerebral hemisphere. The author observed new left (SMA) activation present in
aphasia patients with better outcome. This improved LH activation is also compatible with Richter et al.,
2008, who observed better outcome following language therapy combined with rTMS to be associated with
new, LH activation.

In the present study combination of treatment modalities in treatment of chronic aphasia patients
(pharmacological intervention, speech therapy, physical therapy and rTMS) proved to be effective. These
combination permits neural network reinforcement immediately post treatment. These also optimize the
plastic changes resulting in increased clinical gains, even in chronic stroke patients. These results are
consistent with that found by Talelli and Rothwell, 2006.

Cotelli et al., 2012 also reported a significant improvement in language production after a combination of
treatment by speech therapy, physical therapy and series of rTMS. These improvements may be attributed

to the modulation of abnormal inter hemispheric inhibition in chronic stroke where imbalanced excitability
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of the healthy hemisphere is present, due to release of inhibition from the damaged hemisphere. Slow 1Hz
rTMS used to suppress the disinhibition (hyperexcitability) of the undamaged hemisphere in these stroke
patients.

Maher et al., 2003, also reported significant improvement in language production in chronic motor aphasic
patients following (CVA) after a series of treatments by constraint-induced language therapy (CILT). This
improvement may be attributed to gradual successive approximation of behavior in small steps toward the
desired goal. The patients' response after training is gradually increased from single words, up to phrases
and even sentences. Mustafa et al., 2004; added that the initial language recovery within the first year post-
stroke aphasia linked primarily to functional recovery in the dominant hemisphere. Long-term recovery in
aphasia is related to slow and gradual compensatory functions in the contralateral hemisphere.

In the current study there was improving in approximately all domains of the control group by clinical
evaluation but didn't reach to a significance level. Auditory comprehension and pantomime sub domains
reported significance improvement in G2). These improvements may be attributed to the effect of
pharmacological intervention. These results are in consistence with Hasanin et al., (1995); who found
significant improvement in aphasic patients with and without repetitive disorders by using Bromocriptine in
a dose of 7.5 mg/ day for 6 months (starting by 1.25 mg/day then gradually increasing the dose).

At the end of the treatment a significant negative correlation between changes in total scores of the Arabic
translated form of the modified Chesher test and changes in mean values of power of intensity was observed
in (G1); while there was no significant negative correlation between changes in total score of the Arabic
translated form of the modified Chesher test and changes in mean values of power of intensity intensity in
(G2). These findings can be explained from the physiological point of view as the results of the current
study proved that there is a crucial role in supporting linguistic performance after left hemispheric damage
has been traditionally assigned to the right hemisphere. Functional reorganization of the language system
has been described. The physiological finding of this study explained the results of the clinical evaluation by
The Arabic translated form of the modified Chesher test. These results are greatly consistent with that
obtained by Saur and Hartwigsen, 2012, who found that the modulation of abnormal inter hemispheric
inhibition in chronic stroke to improve language production. Sonty et al., 2007, added that examination of
patients with motor non fluent aphasia revealed changes in language network connectivity rather than

hypoactivity.

CONCLUSIONS AND RECOMMENDATIONS
e On the basis of the present data, it is possible to conclude that the effect of a designed physical
therapy program speech therapy combined with repetitive transcranial magnetic stimulation ) on non
fluent motor aphasia in chronic cerebrovascular stroke patients is significant. Repetitive transcranial

magnetic stimulation is proved to be beneficial neuromodulatory techniques for the rehabilitation of

Moshera H. Darwish et al JMSCR Volume 02 Issue 10 October 2014 Page 2501




JMSCR Volume||2||Issue||10||Page 2487-2504||October-2014

communication. Repetitive transcranial magnetic stimulation is thought to induce long-lasting
changes in cortical excitability, depending on the frequency of stimulation. This long term effect may
be attributed to engage mechanisms of neural plasticity.

A similar study should be conducted on a large number of patients to provide wide representation of
the data. A similar study should be conducted to compare the effect of rTMS and physical therapy
exercises on different types of aphasia. Further studies are needed to demonstrate the therapeutic
potential of the induction of long-term neuromodulatory effects using rTMS. Indeed, in Alzheimer

disease.
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