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@ LETTER TO THE EDITOR

Is transcranial magnetic stimulation
useful in posttraumatic disorders?

Dear editor,

We have read with great interest the recent paper by Herrold et al. (2014)
published in Neural Regeneration Research. There is evidence that
approximately 20-90% of patients with mild traumatic brain injury
develop posttraumatic symptoms, and 40% of these patients have per-
sistent symptoms after trauma (Bazarian et al., 1999; Koski et al., 2015).
Therefore, mild traumatic brain injury becomes an important cause of
temporary disability. Indeed, posttraumatic disorders have a significant
epidemiological relevance, even though it is still undervalued in most
of the trauma centers (Bazarian et al., 1999) and there is no specific
treatment method (Koski et al., 2015). Recently, many neurological
and posttraumatic stress disorders had been treated with noninvasive
brain stimulation (Boggio et al., 2010; Fox et al., 2012). Since repetitive
transcranial magnetic stimulation (rTMS) was approved by the Unit-
ed States Food and Drug Administration for use in the treatment of
resistant major depressive disorder (Herrold et al., 2014), it provided
a strong basis to apply rTMS in the treatment of posttraumatic stress
disorder. Herrold et al. (2014) described interventions for alcohol use
disorder, mild traumatic brain injury, and posttraumatic stress disorder
using rTMS. TMS seems to be a well-suited intervention for the treat-
ment of co-occurring neurological and psychiatric disorders (Bazarian
et al., 1999).

A strong point of the paper from Herrold et al. (2014) is the detailed
description of pathways (neural regions and networks) involved in
neuromodulation mechanism in patients with alcohol use disorder,
mild traumatic brain injury and posttraumatic stress disorder. Herrold
et al. (2014) described that there existed substantial gaps in the under-
standing of the precise neurophysiological mechanisms of rTMS from
the perspective of behavior, but they presented interesting explanations
about the neurophysiological response to rTMS applied to the dorso-
lateral prefrontal cortex. The rationale in choosing the dorsolateral pre-
frontal cortex is usually based on previous results (Boggio et al., 2010;
Van Dijk et al., 2010) regarding the treatment of depression by stimu-
lating the same target with rTMS. Our group has a particular interest
in the role of rTMS in patients with mild traumatic brain injury. Chen
et al. (2007) reported that mild traumatic brain injury is a specific pat-
tern of deficient activation of the dorsolateral prefrontal cortex in work
memory task, which is correlated to the severity of patient’s symptoms.

However, we cannot conclude whether this is the target that should
be chosen in future studies because in most recently studies (Koski et
al., 2015), headache was the most responsive symptom as compared to
mood symptoms. Indeed, stimulation of other targets, such as the pri-
mary motor cortex given its connectivity with thalamic areas (Van Dijk
et al., 2010; Fox et al., 2012), may show better results in posttraumatic
stress disorders.

In another interesting paper cited by Herrold et al. (2014), Koski et
al. (2015) studied 15 adult patients with mild traumatic brain injury
who present with persistent post concussion syndrome. They explored
the safety, tolerability, and efficacy of high-frequency rTMS placed over
the left dorsolateral prefrontal cortex. The important point that needs
to be highlighted is the contribution of this study to the development
of rTMS as a potential therapeutic tool in posttraumatic syndrome,
the ultimate goal of this initial pilot study. Authors chose to conduct
an open-label study. Although uncontrolled studies have significant
limitations, they are useful at the initial stage of clinical development.
They applied a protocol involving 20 sessions. Number of sessions is an
important point to be discussed using rTMS as a therapeutic tool for
posttraumatic disorders.

Based on prior successful experience on the treatment of psychiatric
and neurological disorders, a high-frequency rTMS (10 Hz) protocol
can be a good option (Pallanti et al., 2010).

Practical decision about the number of sessions is a hard decision.
Twenty sessions of stimulation is a common option for neurological
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diseases (Koski et al., 2015), however, it may be unfeasible in most of
traumatic brain injury subjects. So, ten sessions of stimulation is more
feasible and would provide good results.

A double-blind, randomized clinical trial should be performed to
investigate whether rTMS is a good treatment method for patients with
alcohol use disorder, mild traumatic brain injury, and posttraumatic
stress disorder. It is important to find the optimal, or at least the most
effective, stimulation parameters for the treatment of alcohol use disor-
der, traumatic brain injury, and posttraumatic stress disorder.

Furthermore, the reported results may be because of a placebo effect
or spontaneous recovery, since most of the patients with these disorders
improve spontaneously (Alves et al., 1993; McClincy et al., 2006; Covas-
sin et al., 2007). Nevertheless, it is fundamental to eliminate at least the
chance that future randomized clinical trials addressing this question
are negative because of poor choice of stimulation parameters.

Nowadays, we have no treatment methods for persistent posttrau-
matic symptoms. What can we expect in the future? So, the idea of
r'TMS protocol seems an interest tool to treat these disorders.
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