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Case report

Low-frequency repetitive transcranial magnetic stimulation 
to the right Broca mirror area for improving auditory 
comprehension in a sensory aphasia after stroke: a case report
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A b s t r a c t

Aphasia is a common consequence of stroke and repetitive transcranial magnetic stimulation (rTMS) may be a prom-
ising brain stimulation technique in the treatment of aphasia. However, there are few reports about the therapeutic 
effect of rTMS for Broca’s area in patients with sensory aphasia. This study reported one stroke patient with sensory 
aphasia who received 6 treatment sessions of low-frequency rTMS before speech and language therapy. The target 
area was the Broca mirror area in the right hemisphere. After treatment, the auditory comprehension of the patient 
improved from 46 to 112, the naming improved from 18 to 32, and the AQ improved from 34.2 to 42.6. However,  
the level of functional language, spontaneous speech and repetition did not show obvious improvement. 
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Introduction

Aphasia is a common consequences of stroke [4,6]. 
Repetitive transcranial magnetic stimulation (rTMS) 
is a  non-invasive brain stimulation technique that 
can alter the excitability of the cerebral cortex by 
applying different frequencies to promote the reor-
ganization of the brain structure [11]. Many studies 
have shown that rTMS as an adjuvant therapy for 
aphasia can promote the language recovery [7,9]. 
However, no study reports the therapeutic effect  
of rTMS for Broca’s area in the right hemisphere 

with sensory aphasia. This study reported one case 
of rTMS acting on the Broca mirror area in the right 
hemisphere.

Case presentation
Participants

A  38-year-old man was admitted to our hospi-
tal for the first time on 16 June 2021 due to uncon-
sciousness. Computed tomography angiography 
(CTA) results showed that the left internal carotid 
and left middle cerebral artery segments M1 to M3 
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were not developed, so the possibility of occlusion 
was considered (Fig. 1A). Computed tomography (CT) 
showed the patient had a large area of infarction on 
the left side of the brain (Fig. 1B). The decompressive 
craniectomy was performed on 17 June. The patient 

was discharged when clinical symptoms improved, 
but language and limb dysfunction was still present. 

On 7 October 2021, the patient was admitted to 
our hospital for the second time because he felt cold 
in his lower limbs. CTA results showed that he had 
embolism in the left limbs. CT showed that the patient 
had a large area of softening in the left temporal lobe, 
occipital lobe, and basal ganglia (Fig. 2). The type of 
aphasia for the patient was diagnosed with sensory 
aphasia by Western aphasia battery (WAB). Before 
treatment, his language performance was mainly poor 
on auditory comprehension and naming. 

This case report was approved by the local insti-
tutional review board and the informed consent was 
obtained from the patient and his relatives.

Repetitive TMS treatment

The rTMS was performed with a 90 mm figure-8 
coil and a  super rapid stimulator (Yiruide CCY-II, 
Wuhan, China). The target area of rTMS was the ante-
rior portion of right pars triangularis (right Brodmann 
area 45), in the right Broca’s homologue as cited in 
previous rTMS studies [5,9]. The intensity of rTMS 
was set at 90% of motor threshold (the lowest inten-
sity that elicited a  visible twitch in the left thenar 
muscles) for the right hemisphere. This stimulation 

Fig. 1. Imaging data after the onset of stroke. A) Computed tomography angiography (CTA) showed that the 
left internal carotid and left middle cerebral artery segments M1 to M3 were not developed, as indicated by 
the red arrows, so the possibility of occlusion should be considered. B) Computed tomography (CT) showed 
a large area of infarcts in the temporal lobe, occipital lobe, and basal ganglia of the left hemisphere from 
onset, indicated by the red arrows. 

Fig. 2. Four months after the onset of stroke, 
a large area of softening appeared in the tem-
poral lobe, occipital lobe, and basal ganglia of  
the left hemisphere, indicated by the red 
arrows.
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protocol was 1 HZ, 1200 pulses, a session lasting for 
20 min, once a day. The patient received 6 sessions of 
rTMS in hospital.

Speech and language therapy 

The patient received a  30-minute training once 
a day administered by a professional speech-language 
pathologist in a one-to-one setting in a relatively quiet 
room following rTMS treatment over 6 days.

 
Evaluation of language function

The level of functional language was graded 
using the Boston Diagnostic Aphasia Examination 
(BDAE) scale. Spontaneous speech, auditory compre-
hension, repetition, naming, and aphasia quotient 
(AQ) were assessed by the WAB scale. 

Results

Boston Diagnostic Aphasia Examination

After treatment, the patient’s functional langu- 
age level increased from 0 to 1 compared to the level 
before treatment. At 7 months of follow-up, the pa- 
tient’s functional language level increased from  
1 to 2 compared to the level after treatment (Table I).

Western aphasia battery

After treatment, the aphasic patient had an 
improvement for the auditory comprehension from 
46 to 112, for the naming from 18 to 32, for the AQ 
from 34.2 to 42.6 compared to levels before treat-
ment. However, there was almost no change be- 
tween spontaneous speech and repetition. 

At 7 months of follow-up, the aphasic patient had 
an improvement for the spontaneous speech from  
8 to 11, the auditory comprehension from 112 to 142, 
for the naming from 32 to 63, and for the AQ from  

42.6 to 61. However, there was almost no change in 
the repetition (Table I).

Discussion

Several studies have shown that the right hemi-
sphere is essential for the language recovery [10].  
In this case, the patient had a large area of infarction 
in the temporal lobe and the course of the disease was 
in the subacute phase. At this time, the recovery of 
language function was mainly compensated by the 
right Wernicke mirror area [8]. Several studies have 
shown that low-frequency rTMS acting on a  certain 
language area of the cerebral cortex can inhibit the 
activation of this area and increase the activation of 
its surrounding areas and other areas [1,2]. 

In this case, after treatment, the language ability 
of the patient was significantly improved in auditory 
comprehension, naming and AQ, the possible reason 
was that low-frequency rTMS inhibited the right Bro-
ca mirror area, facilitating the activation of the sur-
rounding area, mainly the right Wernicke mirror area, 
and low-frequency rTMS acting on the right Broca 
mirror area could inhibit the activation of this site and 
facilitate the activation of the posterior area. However, 
the reasons why the repetition did not show a signifi-
cant improvement may be due to the fact that repeti-
tion is a relatively complex process and this patient’s 
posterior segment of the arcuate fasciculus may 
be damaged [3]. The reasons why the spontaneous 
speech did not show a significant improvement may 
be due to the fact that low-frequency rTMS hindered 
the improvement of spontaneous speech. Finally, the 
reason why functional language had not improved 
may be due to the fact that the treatment duration 
was only 6 days [6,9]. At 7 months of follow-up, the 
improvement in the patient’s language function may 
be due to the following two reasons: one is due to the 
long-term efficacy of rTMS; the other is due to the 

Table I. Outcome measures at baseline, after treatment, and at 7 months of follow-up 

Test T0 (baseline) T1 (after 6 days) T2 (7 months of follow-up)

BDAE

Functional language level 0 1 2

WAB

Spontaneous speech 8 8 11

Auditory comprehension 46 112 142

Repetition 50 55 61

Naming 18 32 63

AQ 34.2 42.6 61

BDAE – the Boston Diagnostic Aphasia Examination scale, WAB – Western aphasia battery, AQ – aphasia quotient
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spontaneous recovery of language. Therefore, low-fre-
quency rTMS may have a long-term effect lasting up 
to 7 months after treatment.

Limitations

First, it was still unknown whether low-frequency 
rTMS on the right Broca mirror area can improve the 
level of functional language for the patient. Second, 
the improvement of language function cannot rule 
out the interference of spontaneous recovery. Third, 
this study included only 1 case of sensory aphasia 
and the sample size was limited. 

Conclusions

Applying low-frequency rTMS to the Broca mirror 
area in the right hemisphere may improve language 
function for sensory aphasia after stroke.
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