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Abstract It is important to explore potential safe treatment
options for the ongoing treatment of women’s depression
during pregnancy. One promising treatment is repetitive trans-
cranial magnetic stimulation (rTMS). We report on the case of
a woman who became pregnant while receiving regular main-
tenance rTMS combined with pharmacotherapy treatment for
major depressive episode. The patient achieved remission
following two acute courses of rTMS and continued with
maintenance rTMS treatment over the course of 4 years, dur-
ing which she became pregnant and gave birth to a healthy
infant. Her remission was maintained over this time including
during and after her pregnancy. There were no adverse effects
to the patient or her infant during the pregnancy or in the post-
natal period. Maintenance rTMS may be an effective and
feasible treatment option for depression during pregnancy.
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Case report

Treatment of depression during pregnancy is a complex
topic, and clinical decisions need to consider both the
risks and benefits. There is general consensus that via-
ble treatment options must be made available for preg-
nant women with depression (Richards and Payne
2013). Untreated antenatal depression can negatively
impact both the mother and foetus/infant. Depression
during pregnancy is associated with inadequate maternal
weight gain (Bodnar et al. 2009), increased rates of
preterm birth (Cripe et al. 2011; Yonkers et al. 2009;
Li et al. 2009), preeclampsia (Kurki et al. 2000), lower
infant birth weight (Grote et al. 2010) and higher rates
of infant admission to neonatal care units (Chung et al.
2001). In addition, depression usually continues into the
post-natal period (Soderquist et al. 2009), which can
have adverse effects on maternal-infant bonding as well
as the child’s development (Deave et al. 2008). In order
to provide the best care to pregnant women and their
developing infant, it is important to consider risks of
treatment in the context of illness severity, consequences
of no treatment and undertreatment and individual treat-
ment preferences.

One promising treatment option for pregnant women with
depression is repetitive transcranial magnetic stimulation
(rTMS) (Kim et al. 2011; Kim et al. 2009). The use of rTMS
as an evidence-based treatment for depression has been increas-
ingly recognised and accepted (Slotema et al. 2010; Fitzgerald
et al. 2011). There have been several case reports and pilot
studies published on the use of rTMS to treat depression in
pregnancy with positive results (Kim et al. 2011; Zhang and Hu
2009; Tan et al. 2008; Zhang et al. 2010). However, to our
knowledge, there is no published data on the effectiveness of a
regular, scheduled maintenance rTMS programme in maintain-
ing remission from depression in pregnancy.
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We report on the case of a participant from a larger rTMS
study (Galletly et al. 2012) who became pregnant while re-
ceiving regular maintenance rTMS combined with pharmaco-
therapy treatment for major depression.

History

Mrs. X is a 34-year-old woman with a tertiary-level education.
She was first diagnosed with major depression in 2001 at age
21. There was a family history of bipolar disorder, post-
traumatic stress disorder and depression. She had no other
notablemedical or psychological conditions. She has been in a
very supportive and stable relationship for 15 years (married
for 1.5 years) with Mr. X who is aged 36. She had no other
previous pregnancies or children.

She was initially prescribed venlafaxine by her general
practitioner, which was ineffective and produced the side
effect of weight gain. She was then prescribed citalopram;
however, she experienced some visual disturbances with
this. In 2002, she was referred to a psychiatrist and
diagnosed with bipolar II disorder. She has no history of
manic episodes. Throughout 2003, she trialled a range of
different antidepressant and antipsychotic medications, in-
cluding reboxetine and sodium valproate, but they were
either ineffective or had negative side effects. She found
some benefit with mirtazapine and continued on a stable
dose of this until 2005 when her mood deteriorated.
Increasing the mirtazapine dose seemed to cause weight
gain, so instead she was commenced on lamotrigine which
improved her depressive symptoms. In 2008, significant
work stressors led to her resignation from the organisation
she was employed by. At that time, she was prescribed
olanzapine and pregabalin for her comorbid anxiety symp-
toms. She was also prescribed lithium which had limited
benefit in treating her depression. She had no history of
inpatient treatment and had not received ECT.

rTMS acute courses

Mrs. X was first referred to our clinic and assessed as
suitable for rTMS in September 2008 at age 29. She had
her first acute course (3 days per week for 6 weeks, total
of 18 treatments) of rTMS from October to November
2008. Repetitive TMS sessions were administered using a
MagPro R30 machine and MCF B65 coil. We used se-
quential bilateral rTMS at 110 % motor threshold, with
15 min of intermittent high-frequency rTMS (10 Hz) to
the left dorsolateral prefrontal cortex (DLPFC) followed
by 15 min of continuous low-frequency (1 Hz) rTMS to
the right DLPFC. She continued pharmacotherapy during
her course which included lamotrigine 125 mg, thyroxine
75 μg, olanzapine 1.25 mg, mirtazapine 15 mg, pregabalin
75–180 mg and lithium carbonate 1,250 mg. She met

DSM-IV (m.i.n.i neuropsychiatric interview) criteria for
major depressive episode (MDE); however, she was only
mildly depressed according to her 21-item Hamilton
Depression Rating Scale (HAMD; Hedlund and Vieweg
1979) score of 13. She did not meet our study criteria for a
clinical response (defined as a 50 % decrease in HAMD score),
with a post-treatment HAMD score of 10, but this could be
attributed to her already low baseline HAMD score. She did,
however, meet criteria for a partial response (>25 % reduction in
score) based on her Montgomery-Åsberg Rating Scale for
Depression (MADRS; Montgomery and Åsberg 1979) results.
At baseline, she had a score of 24 on the MADRS, and at
follow-up, this had reduced to 16.

She relapsed in early 2009 and was referred for a second
acute course of rTMS (5 days per week for 4 weeks, total of 20
treatments). She was moderately to severely depressed at
baseline, according to her HAMD score of 24, and met
DSM-IV criteria for MDE. At the time she was taking
lamotrigine 125mg, pregabalin 75–180mg, lithium carbonate
1,250 mg and mirtazapine 15 mg. She had a full response and
was in remission (score of 3 on HAMD) following her second
course. At the recommendation of her psychiatrist, Mrs. X
was referred for maintenance rTMS tomaintain her remission.

This subject is a part of a larger clinical rTMS research
study. Due to the open-label nature of the study, we accepted
patients with a variety of psychiatric diagnoses including both
bipolar (depressive phase) and major depressive disorder.
While this subject had a diagnosis of bipolar II disorder, she
met DSM-IV criteria for MDE prior to entry into the study.
Throughout the 5 years she was treated at our clinic, she did
not experience any hypomanic episodes.

Maintenance rTMS

Mrs. X began a maintenance schedule in August 2009 with
one treatment per week. She was given sequential bilateral
rTMS at the same parameters as the acute courses. At this
time, she was taking lamotrigine 250 mg and pregabalin
75–180 mg. In September 2009, her treatments were spaced
to one every 2 weeks, and in October, treatments were further
spaced out to one every 3 weeks. At this point, she was
assessed, and according to her HAMD score of 15, she had
relapsed. On advice from her psychiatrist, it was decided to
increase her maintenance rTMS frequency to one every
2 weeks, as any less than that seemed to result in relapse.
Mrs. X has continued to receive maintenance rTMS with
continued remission for the last 4 years. She has regular
follow-up assessments, and her HAMD and Zung self-rated
depression (Zung 1965) scores are reported in Table 1 and
Fig. 1, respectively. During that time, she has remained on
pharmacotherapy. Because of her success with the combina-
tion of pharmacotherapy and rTMS, she is reluctant to cease
medication.
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Maintenance rTMS during pregnancy

In 2010, Mrs. X wrote a letter to our rTMS committee detail-
ing her desire to start a family with her husband in the future.
She provided evidence to support her view that she should be
able to continue on her maintenance rTMS treatment if she
became pregnant. She felt the positive effects of pharmaco-
therapy and rTMS on her mood and stability outweighed any
potential risk of harm to herself or the foetus.

Our TMS committee, in consultation with the patient, her
psychiatrist, and our TMS colleagues at the Monash Alfred
Psychiatry Research Centre, agreed with her request to continue
with her maintenance rTMS if she was to become pregnant.
Prior to this, our rTMS study had excluded pregnant women
based on lack of evidence of the safety of its use in this
population. However, in light of more recent evidence (Kim
et al. 2009; Zhang and Hu 2009; Tan et al. 2008; Zhang et al.
2010), there did not seem to be any clear contraindication to the
use of rTMS in pregnant women. Indeed, Wasserman (1998)
guidelines on TMS noted that although pregnant patients are
usually excluded from rTMS “exceptions may be made if the
potential benefit of rTMS is more significant than the risk”.

Mrs. X became pregnant in November 2012, and our rTMS
unit was promptly notified. She continued her maintenance
treatment as usual, having treatment once every 2 weeks.
There were no antenatal complications and her foetus devel-
oped normally. She had her last treatment 2 weeks prior to

giving birth and returned for treatment 2 weeks post-delivery.
She remained in remission from depression throughout her
pregnancy and did not develop post-natal depression (see
HAMD and Zung results in Table 1 and Fig. 1).

In the last trimester of her pregnancy, it was noted the baby
was in the breech position. She was scheduled for a lower
section caesarean section delivery; however, she spontaneous-
ly went into labour at 39 weeks. A non-eventful caesarean
section was performed resulting in the delivery of a healthy
male infant weighing 3.44 kg. Hemeasured 49 cm long with a
head circumference of 35 cm. He had normal APGAR test
scores at both 1 and 5 min post-delivery (8 and 9, respective-
ly). Mother and baby were both discharged from hospital
1 week post-delivery, both healthy.

Mrs. X continues to have success with maintenance rTMS
well into the post-natal period. Her last assessment was con-
ducted 6 weeks post-delivery (results in Table 1).

Conclusions

This is the first documented case of a pregnant patient receiv-
ing long-term regular maintenance rTMS treatment for her
depression. The patient did not show any adverse reaction to
the treatment during or after her pregnancy, consistent with
previous studies of rTMS in pregnancy. It is notable that the
patient did not develop any post-natal depression.

Table 1 HAMD scores over time

Assessment date (stage)

6/04/2009 (post-acute
course score)

6/10/2009 (8 weeks into
maintenance programme)

10/3/
2010

23/9/
2010

20/4/
2012

11/10/
2012

27/6/2013 (2 weeks
prior to birth)

29/8/2013 (6 weeks
post-birth)

HAMD
score

3 15 6 7 3 4 2 0

HAMD scoring categories 0–7 normal, 8–13 mild, 14–18 moderate, 19–22 severe

Note: Score categories 20-44 normal, 45-59 mild depression, 60-69 moderate depression
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Fig. 1 Zung depression scores
over time. Score categories 20–44
normal, 45–59 mild depression,
60–69 moderate depression
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It appears that the combination of rTMS and her psychiatric
medication was able to maintain her in remission throughout
her pregnancy and subsequently. There was no harm caused to
the developing foetus, and the baby continues to remain
healthy. In theory, rTMS should be a safe treatment in depres-
sion. The strength of the magnetic field declines quickly as
onemoves further from the coil, in a logarithmic fashion.With
a coil placed over the mother’s scalp, the strength of the
magnetic field in the uterus, and therefore the foetus, would
be very low.

It should be noted that the rTMS parameters used in this
study differ from those reported in previous studies, limiting
comparison of our case report with previous findings. Future
research is needed to determine optimal rTMS treatment pa-
rameters for use in pregnant women.

Repetitive TMS may be an effective and feasible treatment
option for depressed women during their pregnancy; however,
further research is needed. Indeed, if the efficacy and safety of
rTMS are supported by future research, it may well prove to
be the treatment of choice for antenatal depression.
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