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depression during pregnancy: a review

Estimulação magnética transcraniana para o tratamento de depressão maior 
durante a gestação: uma revisão
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Abstract 

Introduction: Pregnancy is characterized by a high prevalence 
of mental disorders. Depression is the most common of these di-
sorders and it is a risk factor for negative maternal and child de-
velopment outcomes. Psychotherapy and pharmacotherapy are 
conventional and well-established therapeutic options, but some 
clients fail to respond and the safety of using some pharmacolo-
gical agents during pregnancy is unclear. Some neuromodulation 
techniques, such as repetitive transcranial magnetic stimulation 
(rTMS), have been studied in depressed pregnant women.
Objective: To evaluate the safety and efficacy of rTMS for major 
depression in pregnant women.
Methods: The LILACS and PubMed databases were reviewed 
using the search terms depression, pregnancy and magnetic sti-
mulation. Texts including primary data, published in Portugue-
se, Spanish, or English, between 1995 and 2014, that evaluated 
depressed pregnant women and used rTMS as the intervention 
were selected. Papers lacking sufficient data were excluded. 
Twenty-two texts were initially identified; after applying the in-
clusion criteria, 12 were selected and analyzed.
Results: The studies reviewed reported satisfactory responses 
to rTMS in acute depressive episodes, as measured using de-
pressive symptom scales. Remission of symptoms was achieved 
in many cases. The procedure was well tolerated and there were 
no reports of damage/complications to unborn children.
Conclusion: The data available at this time support the efficacy 
and tolerability of rTMS for depression in pregnant women. Con-
trolled studies should corroborate this conclusion. This review 
only included studies in three languages and the resulting sam-
ple size was not large enough to conduct a meta-analysis.
Keywords: Pregnancy, depression, transcranial magnetic sti-
mulation.

Resumo

Introdução: A gestação é caracterizada por uma alta prevalência de 
transtornos mentais. A depressão é a mais comum entre essas doenças 
e é fator de risco para desfechos negativos maternos e de desenvolvi-
mento da criança. Psicoterapia e farmacoterapia são opções terapêu-
ticas convencionais e bem estabelecidas, mas algumas pacientes não 
apresentam resposta, e a segurança do uso de alguns psicofármacos 
durante a gestação não é clara. Algumas técnicas de neuromodulação, 
como estimulação magnética transcraniana repetitiva (repetitive trans-
cranial magnetic stimulation, rTMS), vêm sendo estudadas em gestan-
tes com depressão.
Objetivo: Avaliar a segurança e a eficácia da rTMS para depressão 
maior em mulheres gestantes.
Métodos: As bases de dados LILACS e PubMed foram revisadas utili-
zando os termos depressão, gestação e estimulação magnética. Textos 
originais, publicados em português, espanhol, ou inglês, entre 1995 e 
2014, que avaliaram gestantes com depressão e utilizaram rTMS como 
intervenção, foram selecionados. Artigos com dados insuficientes foram 
excluídos. Vinte e dois textos foram inicialmente identificados; após a 
aplicação dos critérios de inclusão, 12 foram selecionados e analisados.
Resultados: Os estudos revisados demonstraram resposta satisfatória 
com rTMS em episódios depressivos agudos, avaliada com escalas de 
sintomas depressivos. Houve remissão em muitos casos. O procedi-
mento foi bem tolerado e não houve relatos de danos/complicações 
aos bebês.
Conclusão: Os dados disponíveis até o momento sugerem a eficácia e 
tolerabilidade de rTMS para depressão em gestantes. Estudos contro-
lados devem corroborar esta conclusão. Esta revisão incluiu apenas es-
tudos em três idiomas e resultou em um tamanho amostral insuficiente 
para conduzir uma metanálise.
Descritores: Gestação, depressão, estimulação magnética 
transcraniana.
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Introduction

Pregnancy and the postpartum period involve 
several changes to a woman’s life cycle, with alterations 
in physical aspects, hormonal parameters, psychological 
functioning, and social inclusion and these factors can 
be directly related to mental health.1,2 As a result, this 
is one of the periods during which women are most 
prone to developing mental disorders, especially during 
the first and third trimesters of pregnancy.3

Although only 5 to 8% of pregnant women meet 
criteria for major depressive disorder,4 about 20% of 
women may experience depressive symptoms during 
pregnancy and postpartum and this situation often goes 
undiagnosed and untreated.4-6 This is an important risk 
factor for postnatal depression and evidence suggests 
that gestational depression may be associated with 
several negative outcomes, such as low birth weight, 
preterm birth, and abnormal child development.5-8

Conventional treatment options for depression 
include psychotropic agents (especially antidepressants), 
psychotherapy, and electroconvulsive therapy (ECT), 
which is indicated in the most severe or treatment-
refractory cases.

The choice of therapy takes into account the 
severity of depressive disorder, response to previous 
treatments, comorbidities, the period of pregnancy, 
and the pregnant woman and her family’s decision. 
Psychotherapy is an option in less severe cases of 
disease and can be combined with other measures, such 
as psychotropic drugs. However, it is well established 
that it is not appropriate to discontinue pharmacological 
treatment in more severe, recurrent cases, because 
of the risks involved (e.g., suicide).6 Such situations 
require a complex decision-making process that 
involves the patient, the family, the obstetrician, and 
the psychiatrist.9

When use of psychotropic drugs in pregnancy is 
under consideration, the possible risks of antidepressant 
use must be explained to patients, since many of these 
agents have not been fully studied and cannot be 
considered completely safe in pregnancy.10 Although 
some authors report that antidepressants can cause 
fetal and neonatal toxicity, with results that include 
intrauterine death, physical malformations, growth 
impairment, and behavioral teratogenicity,11,12 findings 
appear to be contradictory. There are not yet enough 
rigorous, well-designed, controlled studies available in 
the literature to confirm that antidepressants really are 
dangerous.11 The Food and Drug Administration (FDA) 
currently assign antidepressants to Pregnancy Risk 
Category B (reproductive studies with animals have 
failed to demonstrate risk to the fetus and there are 

no adequate and well-controlled studies with pregnant 
women).13

The most commonly used antidepressants during 
pregnancy are the selective serotonin reuptake 
inhibitors (SSRIs).14 Although some meta-analyses 
have provided risk estimates that have not been 
confirmed at the same magnitude in some other 
studies, we do know that SSRI use may be related, for 
example, to pulmonary hypertension; although the risk 
of persistent pulmonary hypertension of the newborn 
is low, use of SSRIs in late pregnancy increases that 
risk more than twofold.15 One meta-analysis found that 
paroxetine and fluoxetine are associated with a small, 
but significantly increased risk of major malformations 
and paroxetine in particular is associated with cardiac 
malformation.14 While a systematic review did not show 
increased risk of heart defects or minor malformations, 
it did detect an increased risk of major malformations 
and miscarriage following the use of SSRIs during 
pregnancy.16 However, leaving depressive disorders 
untreated during pregnancy can also lead to hazardous 
situations, such as social isolation of the mother, suicide 
risk, and negative outcomes in the child, such as low 
birth weight and preterm birth.5,6,8

Given the risks of untreated depressive disorders, 
the possible risks inherent to the use of psychotropic 
drugs (antidepressants) during pregnancy, and 
some pregnant women’s refusal to take such drugs, 
other options for the treatment of depression during 
pregnancy are necessary and using neuromodulation 
seems promising. The options available include 
transcranial magnetic stimulation (TMS), which is a 
noninvasive method for stimulation of certain brain 
regions that has been used to treat depression and 
other psychiatric and neurological comorbidities for the 
last decade.17 There is consistent, high-quality (level A) 
evidence of its efficacy and tolerability as a treatment 
for depression.17 TMS is based on the general principle 
that stimulation or inhibition of a cortical target could 
modulate the brain circuits that mediate functions 
related to the pathophysiology of depression17 with 
effects on neurotransmitters and synaptic plasticity 
(via long-term potentiation and long-term depression); 
the genetic apparatus of neurons, glial cells, and the 
prevention of neuronal death; dendritic growth and 
sprouting; and neurotrophic factors.18

The evidence suggests that best response is 
achieved when the intervention is performed for 
acute episodes and in people less than 65 years old 
for whom treatment with antidepressants has failed 
or only achieved a partial response.19 TMS has been 
recommended by the American Psychiatric Association 
(APA), the Canadian Network for Mood and Anxiety 
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treatment for depression; and one because it lacked 
sufficient data for assessment.

(CANMAT), and the World Federation of Societies 
of Biological Psychiatry (WFSBP) as an alternative 
option for treating major depression or depression 
in bipolar disorder.17 The United States FDA and the 
Brazilian Federal Medical Council (Conselho Federal de 
Medicina, CFM) have approved its use in adults with 
major depression for whom treatment with at least one 
antidepressant has failed.17,20 TMS could also be used 
for treatment of major depression in pregnant women, 
given the prevalence and severity of the disease in this 
population, the importance of treatment for both mother 
and child, and the persistent controversies about the 
risks and benefits of antidepressants in pregnancy.

This systematic review seeks to evaluate and provide 
an overview of current evidence for the efficacy and safety 
of TMS for treatment of depression during pregnancy.

Method

Searches were run on the PubMed/MEDLINE, SciELO, 
LILACS, and Google Scholar electronic databases (Step 
1) using the terms depression, pregnancy, magnetic 
stimulation, and/or neuromodulation.

Two independent reviewers (RMFS and YAF) 
conducted an initial selection process based on the 
titles and abstracts of articles returned by the initial 
searches (Step 2). Papers were excluded if they 
were duplicate entries (n = 44), were not based on 
human research (n = 2), were about other psychiatric 
diagnoses (e.g., bipolar depression, schizophrenia, 
pain) (n = 13), were about other treatment strategies 
(e.g., ECT or transcranial direct current stimulation 
[tDCS]) (n = 11), or were about other topics (n = 5). 
The inclusion criteria applied were as follows: original 
articles published in Portuguese, Spanish, or English; 
in which the subjects were adult pregnant women 
who were studied at any point during gestation and 
who had been diagnosed with major depression; and 
in which TMS was the study intervention for acute 
treatment of depression, with or without concomitant 
psychotropic therapy. If there was disagreement 
between reviewers about inclusion, the item in 
question was discussed until final agreement (best 
estimated diagnosis) was reached.

A careful manual search of these studies’ references 
was then performed (Step 3), but did not yield 
additional papers.

At this point, after Step 3, 22 publications had been 
selected. All were read in full (Step 4). Following this 
step, and as illustrated in Figure 1, 10 papers were 
excluded: 8 because TMS was used to treat postpartum 
depression; one because TMS was used as maintenance 

Figure 1 - Flowchart illustrating strategy used to identify 
papers in the literature about transcranial magnetic 

stimulation (TMS) for the treatment of major depression 
during pregnancy. * Repeated (n = 44); not human subjects 

(n = 2); about other psychiatric diagnoses (e.g., bipolar 
depression, schizophrenia, pain) (n = 13); about other 
treatment strategies (e.g., electroconvulsive therapy or 

transcranial direct current stimulation) (n = 11); or about 
other subjects (n = 5). † Eight papers were excluded because 
TMS was used to treat postpartum depression; one because 
TMS was used as a maintenance treatment for depression; 
and one was excluded because data were insufficient for 

assessment. n: absolute values.

Step 1: Keyword searches of databases:
PubMed: 26
SciELO: 1
LILACS: 1

Google Scholar: 38

Step 2: Papers retained after application
of exclusion criteria*:

PubMed: 22
LILACS, SciELO, Google Scholar: 0

Step 3: After review of references:
Additional articles included: 0
PubMed articles retained: 22

Step 5: Evidence levels of the
remaining papers (n = 12)

Level A: n = 0
Level B: n = 2
Level C: n = 0

Level D: n = 10

Step 4: After reading full texts†:
PubMed articles retained: 12

The papers selected were classified by evidence 
levels, from A to D, with A being the highest level of 
clinical and epidemiological evidence (Step 5). Articles 
were stratified by study design as follows: case reports 
and brief communications (Level D); case series (Level 
C); open studies and systematic reviews (Level B); and 
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effects of antidepressants.28 Both studies defined treatment 
response as a > 50% reduction in symptom scale scores. 
All patients in the other case reports improved or achieved 
remission.24,25

Concomitant medication use

The samples in the studies selected included women who 
were on medication, but without an adequate response, and 
pregnant women not on medication. SSRIs were the most 
prevalent antidepressant medication. In an open study of 
10 pregnant women, four (40%) were on antidepressant 
agents: bupropion 300 mg plus escitalopram 20 mg, 
escitalopram 10 mg, sertraline 100 mg, and fluoxetine 40 
mg.23 In another open-label study of 30 pregnant women, 
12 (40%) were on SSRI monotherapy: 4 (13.3%) were 
on escitalopram 30 mg, 5 (16.7%) were on fluoxetine 
20-40 mg, and 3 (10%) were on sertraline 100 mg.21 The 
other 18 patients (60%) were not on medication. Two case 
reports reported use of fluoxetine 20 mg and venlafaxine 
225 mg respectively.22,25

Continuing antidepressant therapy during TMS could 
confound measurement of treatment response due to 
synergistic effects.29 However, in the two open studies, the 
response to TMS seemed effective even when statistically 
controlling for this confounding variable. Concomitant 
use of antidepressants was allowed in both studies, but 
doses had to be stable for at least 2 weeks23 or 4 weeks21 
and could not be changed throughout the study.21,23 To 
date, there have been no specific studies to monitor or 
evaluate the synergistic effect of TMS and antidepressants 
in treatment of major depression during pregnancy. 
There is still no conclusive evidence that TMS works as 
an add-on treatment for major depression in non-pregnant 
women.17,30 Despite the inconclusive findings of studies 
about the additive effect of TMS on antidepressants, a meta-
analysis of six randomized clinical trials with a total sample 
of 392 patients showed that the response rate was 43% for 
antidepressants in combination with active rTMS and 27% 
for antidepressants in combination with placebo rTMS (p = 
0.025).31 If an add-on effect of rTMS on antidepressants 
could be confirmed, its use in depressed pregnant women 
could be considered, ultimately, as a strategy to reduce 
doses of psychotropic drugs during pregnancy or even in 
situations of low tolerance to side effects of this drug class.

Some of the studies in pregnant women included in 
this review reported therapeutic response even without 
the use of antidepressants,21,23,24 which suggests that TMS 
may be an important tool for the treatment of depression 
not only in patients who cannot use or do not tolerate 
psychotropic agents during pregnancy, but also for those 
with renal or liver impairment, heart disease, or any other 
medical conditions that contraindicate use of these drugs.

randomized controlled trials and meta-analyses (Level A). 
Case reports that at least subjectively described whether 
or not there was patient improvement were included 
even if there was no description of specific systematic 
evaluation before and after the rTMS treatment (using 
scales to measure severity of depressive symptoms).

Of the 12 publications selected, 2 were open studies; 
2 were brief communications; 1 was a case report; and 
7 were original articles that consisted of a case report 
followed by a review of the technique, but with insufficient 
description of cases (measures, scales). These open 
studies and case reports included in the review are 
summarized in Table 1. All articles were published from 
1999 to 2014 and all were in English.

Results and discussion

Sample and response rate

The studies included in the review enrolled women 
at various stages of gestation, from the first to the third 
trimester, ranging from the 14th to the 25th week.21-25

Most patients were in an acute episode and symptoms 
were at least moderate as per Hamilton Rating Scale for 
Depression and Beck Depression Inventory scores.

The main motivation for choosing TMS was therapeutic 
failure of psychotropic drugs, persistence of symptoms at 
least at the moderate level and the nonpharmacological 
nature of rTMS, which eliminates concerns about fetal 
exposure to psychotropic medications.26 These aspects are 
consistent with the indications for which U.S. and Brazilian 
regulatory agencies have approved the use of TMS in 
major depression.17,20

All of the studies included reported a therapeutic 
response to TMS, except one case report, in which the 
patient experienced no improvement in depressive 
symptoms with TMS but responded well to subsequent 
ECT.22 The outcome of this case might suggest that ECT is 
more effective than TMS in more serious cases, but there 
is also a possibility that the response occurred as the result 
of an additive effect of both techniques (TMS followed by 
ECT), since the modulation provided by TMS may have 
served as a facilitator for the effect of ECT. Future, well-
conducted, sequential clinical trials may corroborate such a 
synergistic effect occurring not only with TMS and ECT, but 
also with TMS and other conventional therapeutic tools, 
such as psychotherapy and psychopharmaceuticals.27

The two open studies with the largest samples 
reported 41.4% response, 20.7% remission, and 34.5% 
partial response21 and 70% response and 30% remission23 

respectively. These response rates are comparable to the 
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Table 1 - Transcranial magnetic stimulation for treatment of major depression during pregnancy: open studies and case reports 
included in the systematic review

Author, type of 
study (level of 
evidence) Subjects

(n)

Concomitant 
use of 
psychotropics

rTMS parameters
Improvement/
measurement 
instruments

Adverse 
effects

Neonatal 
outcomes

Laterality Motor 
threshold Stimulus Total 

sessions

Hızlı Sayar et 
al.21

Open-label study 
(B)

30 12 patients 
on SSRI (4 on 
escitalopram 
30 mg; 5 on 
fluoxetine 20-
40 mg; 3 on 
sertraline 100 
mg).
The 18 other 
patients had 
been free of 
antidepressant 
medications for at 
least 4 weeks.

Unilateral 100% 6 days 
a week: 
25-Hz 
stimulation 
(duration 
of 2 s, 20 
times, 30 s 
intervals);
DLPFC: 
1,000 
pulses per 
session

18 41.4% response; 
20.7% remission; 
34.5% partial 
response

None Born at > 
36 weeks 
gestational 
age.
Mean 1-min 
Apgar 8.1 and 
mean 5-min 
Apgar 8.8.
Complete 
physical and 
neurologic 
examinations 
were normal.
None had 
congenital 
hip dysplasia, 
congenital 
cardiac 
disease, cleft 
lip, or cleft 
palate.

Gahr et al.22

Case report (D)
1 Fluoxetine 20 mg Unilateral 110% 5 days 

a week: 
15 Hz; 
(duration of 
2 s, interval 
of 8 s);
DLPFC: 
2,970 
pulses per 
day

25 No amelioration 
of depressive 
symptoms was 
achieved over the 
course of the first 
10 sessions.

None Not 
mentioned

Kim et al.23

Open-label study 
(B)

10 4 subjects 
were on 
antidepressants 
(bupropion SR 
300 mg and 
escitalopram 20 
mg; escitalopram 
10 mg; sertraline 
100 mg; 
fluoxetine 40 
mg).

Unilateral 100% 20 sessions 
of 1-Hz: 1 
Hz; right 
DLPFC; 
120 pulses/
session 
total of 
6000 pulses

20 70% of subjects 
responded; 30% 
remission

Mild 
headache 
was the 
only 
common 
adverse 
event, 
reported 
by 4 out 
of 10 
subjects 
(40%).

No adverse 
pregnancy 
or fetal 
outcomes 
were 
observed. All 
infants were 
admitted 
to the 
nursery and 
discharged 
with the 
mother.

Zhang et al.24

Brief 
communication 
(D)

1 None First 
course: 
Unilateral
Second 
course: 
Bilateral
Third 
course: 
Bilateral

First 
course: 
90%
Second 
course: 
90%
Third 
course: 
90%

First 
course: 1 
Hz; 1200 
pulses/
session; left 
DLPFC
Second 
course: 1 
Hz; 1200 
pulses/
session;
left and 
right DLPFC
Third 
course: 1 
Hz; 1200 
pulses/
session; left 
and right 
DLPFC

First 
course: 10
Second 
course: 10
Third 
course: 10

Hamilton 
Depression Rating 
Scale
After first course:
Initial: 35
Final: 12
After second 
course:
Initial: 18
Final: 8
After third course:
Initial:?
Final: 8

None No adverse 
pregnancy 
or fetal 
outcomes 
were 
observed.

Klirova et al.25

Brief 
communication 
(D)

2 Patient 1: 
Venlafaxine 225 
mg, escitalopram 
15 mg
Patient 2: 
Venlafaxine 225 
mg

Patient 1: 
Unilateral
Patient 2: 
Unilateral

Patient 1: 
100%
Patient 2: 
100%

Patient 
1: 20 
Hz; 2000 
pulses/
session; 
Left DLPFC
Patient 2: 
1 Hz; 300 
pulses/
session; 
right DLPFC

Patient 1: 
15

Patient 2: 
15

One patient in 
full remission, 
the other with 
successful 
response (59% 
reduction in 
Beck Depression 
Inventory)

None One child 
born 
premature 
(36 weeks)

% = relative value; DLPFC = dorsolateral prefrontal cortex; Hz = Hertz; min = minute; mg = milligrams; MT = motor 
threshold; n = absolute value; rTMS = repetitive transcranial magnetic stimulation; s = seconds; SR = slow-release; SSRI = 
selective serotonin reuptake inhibitor.



TMS for treatment of depression during pregnancy - Felipe & Ferrão

Trends Psychiatry Psychother. 2016;38(4) – 195 

cannot be determined. However, studies in pregnant 
women seek to reproduce the protocols used for adult 
non-pregnant women.

Adverse effects

No major adverse effects of rTMS were reported in 
the studies reviewed. One of the open studies found no 
adverse effects; TMS was well tolerated, with a dropout 
rate of 3.3% (n = 1), which was not due to a side effect.21 
The other open study observed no serious adverse events, 
with mild headache being the only adverse effect reported, 
occurring in 4 (40%) out of 10 pregnant women.23 This 
symptom lasted for 1 to 2 hours after the session during 
the first week of treatment. This study monitored vital signs 
before and after treatment, and no changes in heart rate or 
blood pressure were observed. The treatment adherence 
rate was 100% and there were no dropouts. The dropout 
rates reported are considered low when compared to those 
of antidepressants, which have ranged from 4.2% in the 
elderly45 to 20-27% in adults46 in clinical trials.

Tolerability is an important advantage of TMS over 
other therapeutic modalities based on neuromodulation, 
especially ECT. The most significant advantages of TMS are 
its localized effect on the target brain region and no need 
for general anesthesia, therefore lowering fetal exposure 
to chemical substances as a result of the procedure. 
Furthermore, ECT may cause temporary memory loss and 
requires a recovery period under observation, whereas 
with TMS patients can quickly resume their activities after 
the procedure.21,47

Regarding adverse cognitive effects, it is well known 
that the pathophysiology of psychiatric disorders such 
as depression and schizophrenia involves a negative 
impact on cognitive functions. Unlike ECT, TMS appears 
to improve cognitive function.48 On the other hand, the 
response of depressive symptoms to ECT is presumed to 
be more general and robust.49

Fetal outcomes

There were no reports of immediate abnormalities at 
birth or negative fetal outcomes. In studies with larger 
samples, there were no changes in parameters such as 
Apgar score, prematurity, or hospital discharge of the 
infant concomitantly with the mother.21

One case report described preterm labor at 36 
weeks, but it is not known whether this outcome was 
secondary to TMS treatment, since the patient was on 
concomitant venlafaxine therapy; to date, this is one of 
the few complications of TMS reported in the literature.25

These findings corroborate the data from a recent 
follow-up study of children whose mothers had 

Many serious medical illnesses correlate with depressive 
syndromes, and in most of these scenarios there are 
important restrictions to antidepressant treatment. Most 
antidepressants are metabolized by cytochrome P450, 
leading to drug interactions with medications used for 
treatment of the underlying clinical condition. Furthermore, 
the adverse effects of antidepressants can exacerbate 
physical symptoms of clinical disease, increasing the risk 
of treatment discontinuation.32 However, precise formal 
indications for use of TMS in these populations have not 
yet been established.

TMS technique

Treatment protocol parameters were quite varied 
across the studies included. In relation to the anatomical 
target of application, authors used the right dorsolateral 
prefrontal cortex, left dorsolateral prefrontal cortex, and 
bilateral dorsolateral prefrontal cortices.

The initial hypothesis for targeting the dorsolateral 
prefrontal cortex (DLPFC) would be that this region, which 
is related to functions such as mood, appetite, and energy, 
could be hypoactive in depressed individuals. Moreover, 
the DLPFC is connected to brain areas related to fear and 
anxiety, such as the amygdala and limbic structures.33 

Furthermore, the DLPFC is one of the brain regions that 
are within easy reach of the TMS procedure. The change in 
DLPFC neuron polarization produced by TMS is presumed 
to increase blood flow and metabolism of these (previously 
hypoactive) regions and influence other neurotransmitter 
systems, neurotrophic factors, and cortical excitability, 
thus accounting for the antidepressant effect of DLPFC 
stimulation.18,34-36

Based on the concept of asymmetry of frontal cortical 
activity in depression, there are two lines of research for 
the use of TMS in depression: low-frequency stimulation 
(neural inhibition-inducing) on the right DLPFC, which is 
presumably hyperactive in depression, and high-frequency 
stimulation (putatively neural excitation-inducing) on the 
left DLPFC, which is presumably hypoactive in depression. 
A combination of the two may also be used.37-39

The frequency of stimulation is related to the side of 
application. Studies in pregnant women with depression 
reported using 10-25 Hz in the left DLPFC and 1 Hz in 
the right DLPFC, which are very similar to the frequencies 
used in depression protocols in non-pregnant adults.40-44

The number of sessions ranged from one session every 
2 weeks (for maintenance sessions) to 3-5 sessions per 
week (for acute episodes).

Due to the limited number of studies and the 
heterogeneity of protocols, the exact cortical site of 
stimulation and frequency associated with optimal results 
and superior efficacy in pregnant women with depression 
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negative results, which could “balance” adequately the 
efficacy of rTMS in depressed pregnant women.

Despite promising findings, adequate studies with 
larger samples, double-blinded and controlled strategies, 
well-designed rTMS parameters, and even prospective 
protocols (follow-up of pregnant women and their 
children) are still needed to further endorse the efficacy 
and safety of TMS before this method can be supported 
by a higher level of evidence.
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