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Abstract

BACKGROUND

Repetitive transcranial magnetic stimulation (rTMS) is a form of magnetic stimulation
therapy used to treat depression, migraine, and motor function impairment in patients
with stroke. As there is little research on the effects of rTMS in pregnant women, it is
not widely used in these patients. This case report aimed to demonstrate the safety of

rTMS in pregnant patients.

CASE SUMMARY

After much consideration, we applied rTMS to treat recent stroke and hemiplegia in a
34-year-old pregnant woman. The patient received 45 sessions of low-frequency
treatment over the course of 10 wk. We closely monitored the mother and fetus for
potential side effects; the results showed significant improvement in the patient's motor
function, with no harmful effects on the mother or fetus during pregnancy or after
delivery. The patient’s fine motor and walking functions improved after treatment. This

case is the first instance of a stroke patient treated with rTMS during pregnancy.

CONCLUSION




This case demonstrates that rTMS could be used to improve motor function recovery in

stroke patients during pregnancy.
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Core Tip: This case report describes the use of repetitive transcranial magnetic
stimulation (rTMS) to improve the motor function of a patient after stroke. The patient
was pregnant, but low-frequency rTMS was deemed to be safe and was administered
for 10 wk. After treatment, the patient regained function in her hands and was able to
walk without a cane, and no side effects were observed in the patient or her baby. This

case demonstrates that rTMS can be used safely in pregnant patients.

INTRODUCTION

As society ages, the incidence and mortalitﬁrates of stroke remain high, and interest in
active rehabilitation therapy has grown!ll. Repetitive transcranial magnetic stimulation
(rTMS) is a noninvasive therapy that uses magnetic fields to modulate the activity of
specific cortical areas, and it is widely used to aid motor function recovery in stroke
patients, as well as to alleviate depression and migraines/>4l. In cases of severe motor
deficits in affected limbs after stroke, early and aggressive treatment is necessary to
prevent long-term impairmentl®l. Therefore, in clinical settings, IEMS is actively utilized
as an early rehabilitation option for patients with hemiplegial®l. A combination of rTMS
and physical therapy was found to be more effective than physical therapy alone in
stroke patientsl7l.

Caution is advised regarding the use of rTMS in patients with severe cerebral

hemorrhage or in pregnant women, owing to the potential risks involved. However, a




recent study reported a positive outcome when rTMS was applied to patients with
perinatal depression. No side effects were observed in patients who underwent rTMS,
and no issues were found in their newborns, indicating that rTMS could be a safe
alternative for new mothers with depressionlsl.

Based on this previous study, we considered the use of rTMS as an early and active
treatment option for a pregnant stroke patient with severe hemiplegia. After careful
consideration, we decided to apply rTMS in combination with conventional
rehabilitation therapy to improve the prognosis of a young mother who suffered a

stroke during pregnancy.

CASE PRESENTATION

Chief complaints
A 34-year-old pregnant woman at 24+0 wk of gestation presented to the emergency

room with dysarthria and right-sided weakness.

History of present illness

A pregnant women at 24 wk gestation (para 0) presented to our emergency department
on 28 November 2022 at approximately 1:50 am with dgcreased consciousness. In the
emergency room, the patient complained of dysarthria and right hemiparesis, with an

initial National Institutes of Health Stroke Scale (NIHSS) score of 14.

History of past illness

The patient had no underlying medical conditions, and all routine prenatal checks since
conception were normal, including the screening for chromosomal abnormalities (at 11-
14 wk and 16-18 wk gestation), nuchal translucency measurement (at 11-14 wk

gestation), and fetal ultrasound (at 20-24 wk gestation).

Personal and family history




The patient reported a history of two intrauterine insemination cycles and five in vitro
fertilization cycles with embryo transfer. She had experienced no complications (such as

preeclampsia) during the current pregnancy.

Physical examination
The initial evaluation performed by the Department of Rehabilitation Medicine
demonstrated that the patient had completely flaccid upper and lower extremity

muscles on the right side; she was unable to walk and had an NIHSS score of 14.

Laboratory examinations

All of the following tests conducted to check for complications in the mother and fetus
were normal: Blood pressure tests, blood glucose tests, other blood tests,
echocardiography, 24-hour Holter monitoring, Doppler ultrasound of the leg, pulse
wave velocity and ankle-brachial index measurements, transcranial Doppler
ultrasound, and duplex Doppler ultrasound of the carotid arteries. In addition, all blood

tests related to autoimmune diseases were normal.

Imaging examinations
Imaging tests conducted upon admission revealed acute infarc:ﬁm in the left side of the

corpus callosum, thalamus, occipital lobe, pons, and midbrain (Figure 1).

FINAL DIAGNOSIS

Based on the patient’s medical history, the final diagnosis was acute infarction in the

left side of the corpus callosum, thalamus, occipital lobe, pons, and midbrain.

TREATMENT
The patient received enoxaparin at a dose of 1 mg/kg twice daily as medical treatment
for suspected hypercoagulability. In addition, she received functional electrical

stimulation for right ankle dorsiflexor and mat activity as well as gait training for 20




minutes twice a day, five days a week. She received occupational therapy for the
recovery of fine motor function and activities of daily living for 30 min per day, 5d a
week. She also received speech therapy for dysarthria once a week for 30 min. After
much consideration, we decided to use rTMS therapy in combination with conventional
rehabilitation therapy to promote the patient's motor recovery. We used the rTMS

protocol reported by Kim et all®) and administered 45 sessions of rTMS over 10 wk.

OUTCOME AND FOLLOW-UP

After three weeks of combined therapy, the patient was able to walk with a cane and
showed significant improvement in upper extremity muscle strength and hand function
(Table 1). At the time of delivery, she was able to raise her right hand above her head,
use both hands to type on a laptop, and walk with a cane under supervision (Figure 2).
During the 10 wk of rTMS therapy, the patient did not report any significant side
effects, and detailed fetal monitoring did not reveal any fetal dysfunction. Intensive
rehabilitation therapy and rTMS therapy continued until three days before delivery.
The delivery was performed by cesarean section at 37+3 wk of gestation, and the
newborn weighed 2900 g with Apgar scores of 10 at 1 and 5 minutes. Both the mother
and newborn had normal vital signs and postpartum examinations. After an additional
four days of monitoring and testing, they were discharged to a postpartum care center

with no reported complications.

DISCUSSION

Neuroplasticity-induced cortical reorganization is a crucial mechanism for motor
recovery in patients with stroke, and rTMS is commonly used as a treatment to enhance
neuroplasticityl'%11]. In this case, the patient was a pregnant woman with only three
months left until delivery. In addition, due to cerebral infarction, she was almost
completely paralyzed on one side and was unable to walk. If this patient had not
received appropriate rehabilitation treatment in a timely manner, her motor disabilities

could have persisted, and the risk of fetal growth restriction or even miscarriage could




have increased. Conventional rehabilitation activities; therefore, additional therapies are
needed. Although no previous studies have reported the use of rTMS in pregnant
patients after stroke, there have been reports in which rTMS was used safely for the
treatment of perinatal depression. Therefore, based on this evidence and with the
consent of the patient and her family, we decided to perform rTMS. Currently, there is
no standard rTMS procedure to improve motor function recovery in patients with early

roke. However, according to a study by Du et all'2], both high-frequency (HF; > 10 Hz)
rTMS over the ipsilesional primary motor cortex and low-frequency (LF; 1 Hz) rTMS
over the contralesional primary motor cortex are effective in improving motor function.
To minimize any potential negative effects on the mother or fetus caused by HF rTMS,
we used LF rTMS, and treatment was stopped three days before delivery. The mother
underwent a total of 45 treatments over 10 wk using inhibitory mode rTMS, and we
actively monitored vital signs and side effects during each treatment session. We also
ensured that all periodic obstetric examinations were performed, and all examinations
demonstrated normal results. The patient's motor function gradually improved during
treatment, and at the time of delivery, she was able to use both hands to type on a
laptop, and her ability to walk with a cane (under supervision) had significantly
improved. With no previously published cases, there were concerns about the safety of
using rTMS in a poststroke pregnant patient; however, this case demonstrates that
r'TMS can be safely used in such patients and can greatly aid in motor recovery when
combined with conventional rehabilitation therapy. This case has significant

implications for the treatment of poststroke pregnant patients with motor deficits.

CONCLUSION

Stroke during pregnancy is a rare but serious condition that can cause neurological
deficits. Active rehabilitation therapy is necessary for functional recovery. In this
patient with severely impaired motor function, the combination of rTMS and

rehabilitation therapy was effective in improving function, and there was no harm to




the fetus or mother. Therefore, rTMS may be a good therapeutic tool for perinatal stroke

treatment.
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