Editorial
Éditorial

Repetitive transcranial magnetic stimulation
for the treatment of depression:
To stimulate or not to stimulate?
Zafiris J. Daskalakis, MD, PhD
Centre for Addiction and Mental Health, University of Toronto, Toronto, Ont.
Major depressive disorder (MDD) is one of the most prevalent
mental illnesses in North America, affecting about 4% of
Canadians annually.1 Although a number of effective treatments are available, as many as 30% of patients fail to respond
to treatment2 and about 60% experience a relapse.3 These statistics emphasize the need for alternative treatment strategies
to optimize outcomes, but few alternatives are available to
treat refractory depressive symptoms. One alternative is electroconvulsive therapy (ECT); however, ECT is associated with
significant side effects, most notably memory impairment.
ECT requires the use of a general anesthetic and the induction
of a seizure, thereby making it an invasive procedure with an
increased risk of complications. In addition, the stigma that is
associated with ECT often limits its widespread acceptance as
a treatment for depressive symptoms. Repetitive transcranial
magnetic stimulation (rTMS) has been shown to be an effective therapeutic tool for the treatment of several neuropsychiatric disorders, including MDD and schizophrenia;4-6 however,
some studies that have evaluated this treatment technique
have demonstrated equivocal efficacy.7,8
In this issue of the Journal of Psychiatry and Neuroscience,
Couturier9 provides a systematic review and meta-analysis of
the efficacy of rTMS treatment in MDD. In a second article,
Schutter and van Honk10 provide a compelling review of
rTMS in MDD, while suggesting alternative methodological
approaches that may further enhance therapeutic outcomes.
As these 2 studies nicely complement one another (i.e., one
being a review of the therapeutic efficacy of conventional
rTMS therapeutic approaches and the other, a review suggesting novel treatment approaches), I will discuss the findings of these studies in this order, comment on some of their
limitations and conclude by offering suggestions regarding
possible future directions to pursue vis-à-vis the optimization
of rTMS treatment.
Couturier9 begins by introducing the historical aspects of

rTMS and discusses early studies that utilized rTMS for the
treatment of MDD, while outlining some of their limitations.
This author then conducts a meta-analysis of rTMS treatment
articles that met a priori inclusion and exclusion criteria. A
total of 6 studies were included in the meta-analysis, and 13
were excluded. Reasons for excluding rTMS depression articles included the following: (1) not using the 21-item Hamilton Rating Scale for Depression (HAM-D) to evaluate treatment efficacy; (2) stimulation over areas other than the left
dorsolateral prefrontal cortex (DLPFC); (3) lack of an intentto-treat analysis; (4) a treatment duration that was not 5–
10 days; (5) concurrent treatment with antidepressant medications; (6) elderly subjects; and (7) inclusion of subjects with
psychotic depression. On the basis of the 6 studies chosen for
analysis, Couturier concluded that rTMS is not significantly
better than placebo for treatment-refractory MDD. However,
several key issues must be considered before these findings
are interpreted as definitive evidence for a lack of efficacy of
rTMS for treatment-refractory MDD. First, and perhaps most
importantly, there is burgeoning evidence that 2 weeks (i.e.,
10 rTMS treatments) may be insufficient to obtain substantive
clinical improvement. For example, Fitzgerald et al6 reported
a 20%–25% reduction in depressive symptoms after 10 rTMS
treatments, whereas after 20 treatments most subjects experienced a 50%–60% reduction in depressive symptoms. As
such, the findings of this meta-analysis may simply imply
that 10 treatments, or 2 weeks of rTMS, are ineffective for the
treatment of refractory MDD. Such findings are certainly not
surprising when considering that 2 weeks of ECT are often
insufficient in treatment-refractory MDD and that treatments
are often extended to 4 weeks. Second-generation studies
have been completed or are currently underway using 20 or
more treatments to optimize clinical efficacy. To my knowledge, however, no meta-analyses have been performed on
these studies. Second, excluding studies that used different
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versions of the HAM-D or for the concomitant use of medications, while reasonable, greatly reduced the number of studies included in this meta-analysis. As such, a total of 91 subjects in 6 studies were included, which may have limited the
power of this meta-analysis to find a significant difference between active-treatment and sham-treatment groups. By contrast, in a recent meta-analysis by Kozel and George11 a total
of 12 studies with 230 subjects were included. All treatments
were between 5 and 10 days over the left DLPFC. From these
studies, a moderate effect size of 0.53 was reported with a
mean HAM-D change after rTMS of 7.24 in the activetreatment group and 3.58 in the sham-treatment group.11 The
meta-analysis by Couturier, 9 however, raises important
caveats regarding most treatment studies including (1) the
lack of a consistent means of defining and quantifying treatment resistance, (2) inconsistency regarding the maintenance
versus the discontinuation of medications and (3) diagnostic
heterogeneity. Couturier also raises an important limitation
of most treatment studies: the unreliable method of localizing
the DLPFC — the so-called “5-cm method.” Herwig et al12 reported that this method resulted in the coil being located
more dorsally (i.e., over the premotor cortex) in 15 of 22 subjects. Clearly, better methods to more precisely target the
DLPFC with rTMS are required to optimize treatment response in MDD.13 Another concern that should also be raised
is the link between the severity of MDD symptoms and
placebo response. For example, there is evidence to suggest
that, when comparing treatments for MDD, studies that include subjects with more severe depressive symptoms have
lower placebo response rates (e.g., a score of ≥ 25 on a 17-item
HAM-D has been reported to minimize placebo response in
previous medication trials14). Therefore, in studies that include subjects experiencing mild-to-moderate depressive
symptoms, placebo response rates are anticipated to be as
high as 50%, potentially undermining the benefits of active
rTMS treatment.
The article by Schutter and van Honk10 begins with a review
of the principles of rTMS in the treatment of MDD, followed
by a critique of several treatment studies. The authors then
pursue a discussion of alternative treatment approaches that
may optimize the efficacy of rTMS as treatment for MDD. One
overriding theme of this article relates to the reliance of current
treatment studies on the DLPFC as an rTMS therapeutic target.
The authors raise several compelling lines of evidence suggesting that alternative treatment sites including the right parietal
cortex (RPC) and cerebellum may prove as efficacious as treatment targets for rTMS in MDD, or perhaps more efficacious.
For example, they address evidence that RPC hypoactivity
may be related to depression. Thus, high-frequency rTMS (i.e.,
rTMS > 1 Hz), which has been shown to result in increased
cortical activation,15 may ameliorate depressive symptoms,
which is akin to the rationale for high-frequency stimulation
over the left DLPFC. Moreover, the authors cite evidence for
cerebellar involvement in MDD and posit neurophysiologic
mechanisms through which rTMS targeting of the cerebellum
may have antidepressant effects (e.g., increased dopaminergic
tone in the DLPFC after cerebellar rTMS). In fact, neurophysiologic evidence for dysfunctional cerebellocortical connectivity
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in schizophrenia has been recently provided through pairedpulse TMS.16 Similar investigations in MDD can be used to
evaluate cerebellocortical connectivity and, if such connectivity
is shown to be dysfunctional, then cerebellar rTMS can potentially be used to treat these patients.
In summary, these 2 papers combined provide compelling
evidence that the convention of high-frequency rTMS over
the left DLPFC for 2 weeks may be insufficient to treat refractory MDD. Furthermore, they highlight the need for a better
understanding of the neuroanatomy and neurophysiology of
illnesses such as MDD, which may one day help identify a
greater array of future treatment targets.
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