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ABSTRACT

Background: Aphasia is characterized as language impairment. The bulk of stroke-induced cerebrovascular
disease leads to its prevalence. Repetitive transcranial magnetic stimulation (rTMS) is a noninvasive and
painless method of altering the excitability of the cerebral cortex by inducing or enhancing neuroplasticity in
brain.

Objective: The goal of this research to assess the effect of high frequency repetitive transcranial magnetic
stimulation (rTMS) on improving post-stroke dysphasia.

Patients and methods: Our studies were conducted on sixty (60) patients suffering from post-
cerebrovascular stroke dysphasia and were randomly divided into two groups. Group A (case group): Forty
patients received stimulatory session’s high frequency) of rTMS (10Hz, 90 % of motor threshold) over the
dominant language areas, and Group B (sham group): Twenty patients received sham rTMS on dominant
language areas. Patients were selected from the Department of Neurology at Al-Azhar University Hospitals,
and follow up was performed at outpatient clinics at (Bab Al-Shaaria and Al-Hussien university hospitals).

Results: There were a significant changes in fluency, auditory verbal (AV) comprehension, sequential
commands and aphasia qutions (AQ) before and after rTMS therapy in group A (P <0.05). There was
significant difference in auditory verbal (AV) comprehension, sequential commands before and after
shamTMS therapy in group B (P <0.05).

Conclusion: Significant changes were found in fluency, auditory verbal comprehension, sequential
commands and aphasia qutions between before and after TMS therapy in group A (case group).High
frequency rTMS was beneficial for rehabilitating patients with post stroke aphasia.

Keywords: rTMS, post stroke dysphasia, WAB scores.

INTRODUCTION trauma can also cause aphasia, aphasia
happened mostly in patients with

cerebrovascular accident (CVA) (Wang
and Zhang, 2018).

Aphasia is a severe acquired
communication disorder syndrome
resulted from damage to the brain

language functional areas and related As one of the most devastating
language networks (Worrall and Foster, symptoms in CVA survivors, aphasia
2017). Although other causes such as often leads to a range of communication
brain tumor, serious infection, or head deficits, including language
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comprehension,  language  expression,
reading, writing, attention, memory, and
other cognitive domains (Ellis and Urban,
2016). Aphasia can also cause a series of
functional disorders, emotional disorders,
social  participation  disorders, and
limitations on activities of daily life that
greatly reduce the quality of life (Bullier
et al., 2020).

It has been estimated that about 21—
38% of stroke patients develop aphasia.
The reported annual incidence of post-
stroke aphasia in Europe and the United
States of America (USA) is 43-60 per
100,000 (Khedr et al., 2020).

Recovery and rehabilitation  of
language abilities in aphasia has been a
challenge for clinicians and researchers, as
is evident in a plethora of studies focused
on the effectiveness of different
therapeutic approaches (Wortman-Jutt and
Edwards, 2019).

Repetitive  transcranial ~ magnetic
stimulation (rTMS) is a noninvasive and
painless method of altering the excitability
of the cerebral cortex by inducing or
enhancing neuroplasticity in brain (llkhani
et al., 2018).

Growing evidence indicates that rTMS
has beneficial effects for patients with
aphasia caused by CVA. Stimulating the
dominant hemisphere of aphasia patients
after CVA with rTMS can improve
language functions such as content,
fluency, aphasia quotient, dysarthria,

repetition, naming performance,
expressive language, auditory
comprehension, and command

comprehension (Zheng et al., 2019).

PATIENTS AND METHODS

This study was carried out on sixty
(60) patients suffering from post-
cerebrovascular stroke dysphasia and
randomly divided into 2 groups:

Group A: Forty patients received
stimulatory sessions (high frequency) of
rTMS (10Hz, 90% of motor threshold)
over the dominant language areas
according to the patient dysphasia
classification based on western aphasia
battery (WAB) classification system.
Patient received 5 session per week for 2
weeks (10 session totally).

Group B: Twenty patients received sham
rTMS on dominant areas.

Patients were selected from the
Department of Neurology at Al-Azhar
University Hospitals, and follow up was
performed at outpatient clinics (Bab Al-
Shaaria and Al-Hussien  University
Hospitals).

Inclusion criteria:

1. Stroke confirmed by brain CT or MRI,
and the lesions were located within the
dominant hemispheric.

2. Duration of stroke of minimum of one
month and maximum of three months.

3. The language function of patients met
normal population standards before the
stroke.

4. The diagnosis of aphasia was made
according to western aphasia battery
(WAB) standard.

5. The patients were native Arabic
speakers.

6. They were right handed (standardized
measurement).
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Exclusion criteria:
1. Patients with recurrent stroke.

2. Their history was positive for language
impairment, and their present before
the CVA.

3. Stroke was accompanied by severe
dysarthria.

4. Language impairment was determined
to be caused by other
neurodegenerative disorders, such as
dementia, Parkinson’s disease, motor
neuron disease, etc.

5. History of seizures.

6. They possesed comorbid visual or
auditory  impairments that could
influence language performance and
the evaluation of language function.

7. They have a metal or electronic device
implanted in their body.

Assessment of patients (type of aphasia
and follow up) were done by using
Western aphasia battery (WAB) scores.

Follow up of aphasic patients was done
(before TMS, after 10 sessions of TMS,
after 1 month of TMS) by using WAB
standard scores.

Statistical analysis:

Data were collected, revised, coded
and entered to the Statistical Package for
Social Science (IBM SPSS) version 23.
Quantitative data were presented as mean,
standard deviations. The Comparison
between groups with qualitative data was
done by using Chi-square test. The
comparison between two groups with
quantitative  data and  parametric
distribution were done by using
Independent t-test. While data with non-
parametric distribution were done by
using Mann-Whitney  test. The
comparison between more than two paired
groups with quantitative data and non-
parametric distribution was done by using
Friedman test.So, P-value was considered
significant when P was <0.05.

RESULTS

Regarding demographic data, there was
significant difference between both groups

regarding hypertension and ischemic heart
disease (Table 1).

Table (1): Comparison between studied groups as regard demographic data and risk

factor
Groups Group A Group B
Parameters P (N=4%) (sz%) P-value
Age (years)
Mean + SD 59.28 + 7.51 58.71 £ 5.68 0.766
Male 19 (47.5%) 12 (60%)
Sex Female 21 (52.5%) 8 (40%) 0.361
BMI (kg/m?)
Mean + SD 26.12 + 3.57 25.74 + 2.96 0.683
Diabetes 18 (45%) 14 (70%) 0.067
Hypertension 32 (80%) 10 (50%) 0.017
Ischemic heart disease 15 (37.5%) 2 (10%) 0.026
Smoking 17 (42.5%) 8 (40%) 0.853
Hyperlipidemia 5 (12.5%) 4 (20%) 0.443
Atrial fibrillation (AF) 9 (22.5%) 4 (20%) 0.825
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There was no statistically significant
difference between two groups regarding

duration of stroke, type of aphasia and
type of stroke (Table 2).

Table (2): Stroke Clinical characteristics of the two studied groups

Groups Group A Group B p
Characteristics (N=40) (N=20)
Duration (months)

Mean + SD 1.23+0.611 1.11 +0.556 0.351
Global 11 (27.5%) 6 (30%)

Aphasia type Motor 16 (40%) 6 (30%) 0.738
Sensory 13 (32.5%) 8 (40%)

Type Ischemic 40 (100%) 20 (100%) 1.000

*:Chi-square test; $: Mann Whitney test

There was a statistically significant comprehension, sequential commands and
difference (P-value < 0.05) regarding aphasia qutions (AQ) in group A (Table
fluency, auditory verbal (AV) 3).

Table (3): WAB domains before and after rTMS therapy in group A (case group/

n=40)
Therapy Before After 10 After p
Parameter session 1 month
Fluency
Mean + 8D 3.44+1.73 3.64+1.78 4.81+2.75 0.00
Content
Mean + SD 221+1.12 2.28+1.17 256+1.39 | 0.112
AV comprehension
Mean + SD 3.61+4.02 3.96 +4.01 5.88 + 3.83 0.00
Sequential commands | 4 45, 5 g 3.68 +3.93 548+379 | 0.00
Mean + SD
Repetition
Mean + SD 2.12 +1.56 2.16 +1.57 252+201 | 0.093
Naming
Mean + SD 2.16 +1.63 2.16 + 1.63 2.24+1.64 0.513
Aphasia qutions(AQ) | 57 954 2016 | 2043+2054 | 38.75+2352 | 0.00
Mean + SD

1: Friedman test

There was a statistically significant
difference (P-value < 0.05)
auditory verbal

sequential commands in group B (Table
regarding 4).
(AV) comprehension,
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Table (4): WAB domains before and after TMS therapy in group B (sham group/

n=20)
Therapy After After
Parameter Before 10 session 1 month P
Fluency
Mean + SD 3.01+2.02 3.01+2.02 3.01+2.02 1.000
Content
Mean + SD 1.11 +£0.876 1.11 +0.876 1.21 + .919 0.135
AV comprehension 3.71 + 4.06 3.71+4.06 501+4.42 | 0.00
Mean = SD
Sequential commands | 56, , 499 3.61+4.12 491+338 | 0.00
Mean + SD
Repetition
Mean + SD 1.01 £0.943 1.01 £0.943 1.11 +£0.876 0.135
Naming
Mean + SD 1.01 +£0.943 1.01 +£0.943 1.11 +0.876 0.135
Aphasia qutions 2213+1576 | 22.13+15.76 | 27.03+18.79 | 0.078
Mean + SD
i: Friedman test
There was 5 patients (12.5%) suffered but without statistical significance

from headache in group A and no patients
suffered from complications in group B

difference (Table 5).

Table (5): Complications distribution among the two studied groups

Groups Group A Group B p
parameters (N=40) (N=20)
No complication 35 (87.5%) 20 (100%) 0.099
Headache 5 (12.5%) 0 '
DISCUSSION rTMS-w, and rTMS-b groups compared
Our study results showed that a with sham group. The effect of rTMS may

significant change in fluency, auditory
verbal comprehension, sequential
commands and aphasia qutions were
found between before and after TMS
therapy in group A. There was significant
difference in WAB scores for AV
comprehension, sequential commands
between before and after sham TMS in
group B.

The results of current study were
supported by Ren et al. (2019) who
showed that the changes in spontaneous
speech, auditory comprehension, AQ, and
repetition were significantly higher in the

depend on the stimulation site. Low
frequency rTMS inhibited the right pSTG
and significally improved language
recovery in terms of auditory
comprehension and repetition, whereas
LF-rTMS inhibited the right pIFG leading
to significant changes in spontaneous
speech and repetition.

In accordance with our results, Xia et
al. (2018) investigated the effects of High
frequency repetitive transcranial magnetic
stimulation (rTMS) of the motor cortex on
non-fluent aphasia in patients after stroke.
After the treatment, the average score of
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the auditory comprehension, repetition,
naming and AQ of the rTMS group were
significantly higher than those of the
control group.

Hu et al. (2018) examined the efficacy
of different frequencies of rTMS applied
to the contralesional hemisphere in stroke
patients with non-fluent aphasia. Patient’s
language ability was assessed prior to,
immediately after and 2 month post
treatment by WAB scores. Greater
improvement was noted for the low-
frequency rTMS group in spontaneous
speech, auditory comprehension and AQ
as compared to the high-frequency group,
even 2 months post- treatment. High
frequency rTMS  cohort  exhibited
significant improvement at 2 months post-
treatment in repetition and AQ. LF-rTMS
produced immediate  benefits  that
persisted long term, while HF-rTMS only
produced long term benefit. In addition,
the benefits produced with LF were more
than produced by HF.

CONCLUSION

Significant changes occurred in
fluency, auditory verbal (AV)
comprehension, sequential commands and
aphasia qutions was found between before
and after HF rTMS in patients group.

High frequency rTMS was beneficial
for rehabilitating patients with post stroke
aphasia.

Conflicts of interest: No conflicts of
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