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Non-invasive brain stimulation — a new way forward for

psychiatric disorders?

A Hapangama, SR Perera

Repetitive transcranial magnetic stimulation
and deep brain stimulation — the future of
brain circuit-based therapies? (1,2)

Repetitive transcranial magnetic stimulation (rTMS) is
thefocal application of alocalized, pulsed magnetic field
tothecerebral cortex, resulting intheinduction of asmall
eectrical currentsthat stimulate nerve cellsintheregion
of thebraininvolved in mood regul ation and depression.
Similar to electroconvulsive therapy (ECT), it is non-
invasive, however unlike ECT it does not involve use of
an anaesthetic, seizure induction or loss of con-
sciousness. The Professional Practice Guidelines (PPG
16) of the Royal Australian and New Zealand College of
Psychiatrists as well as the Interventional procedures
guidance [1PG542] of the National Institute of Clinical
Excellence (NICE) of the United Kingdom both list
depression asthe primary clinical indication for rTMS.
The PPG 16 also states that there is accumulating
evidence for use of rTMS in obsessive compulsive
disorder, but given the wide variety of treatment targets
and paradigmsused in different studies, itisstill difficult
tomakean overall conclusion. Theguideline highlights
that the evidence for use of rTMS in schizophreniais
less substantive, with lack of multi-centretrials, but may
be considered for patients with persistent auditory
halluci nations despite optimal medication, to be delivered
with specialist training.

Cost effectiveness of rTMS after a single
failed antidepressant medication trial (3)

Voigt et a. used the lifetime Markov stimulation model
to comparethedirect costsand quality adjusted lifeyears
(QALY s), between rTM S and medi cation therapy, among
agroup of patientswho were newly diagnosed with major
depressive disorder and who had failed to benefit from
one pharmacotherapy trial. The results of this model
showed that based on comparison of lifetime direct
treatment costs and QALY's, rTMS achieved better
outcomes with lower cost, compared to antidepressant
medicationtrialsacrossthelifespan of adultswith major
depressive disorder, in the context of current costs of
treatment. The authors suggest that the findings of this

model support the use of rTMS in adults with MDD,
who have failed to respond to a single trial of anti-
depressant medication.

A newer form of rTMS that can be delivered
in three minutes (4)

Blumberger et al. described intermittent theta burst
stimulation (iTBS) asanewer form of rTMSthat can be
delivered in 3 min, as opposed to the 37.5 min standard
10 Hz treatment session. They conducted arandomized,
multicentre, non-inferiority clinical trial on patients
diagnosed with a treatment-resistant major depressive
episode or those who could not tolerate at least two
antidepressantsin the current episode. Participantswere
treated with 10HzrTM Sor iTBSto theleft dorsolatera
prefrontal cortex, administered over 5 daysaweek for
4-6 weeks. The Hamilton Rating Scale for Depression
(HRSD-17) score was used as the primary outcome
measure, with a non-inferiority margin of 2.25 points.
They reported that iTBS (n=193) was hon-inferior to 10
Hz rTMS (n=192) for the treatment of depression. Both
groups had low dropouts, similar side-effect, safety, and
tolerahility profiles.

Long-term deep brain stimulation of the
ventral anterior limb of the internal capsule
for treatment-resistant depression (5)

Deep brain stimulation (DBS) for depressioniscurrently
an experimental treatment and is reported to reduce
depressive symptoms in approximately 40%-60% of
patients with treatment-resistant depression (TRD).
However, studies on safety and long-term efficacy are
limited.

This research group previously studied DBS of the
ventral anterior limb of the internal capsule (VALIC),
which resulted in a response (i.e., 250% symptom
reduction) in 10 of 25 patients with TRD after an
optimisation period of upto 1 year. This article reports
on the follow-up of these patients during the subsequent
1-year maintenance phase (5). The aims were to assess
the response rate to DBS after the maintenance phase,
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approximately 2 years after DBS implantation, analyse
changesin severity of depression, and record occurrence
of any adverse events during this period.

A total of 18 of the original 25 study participants
completed the 2-year follow-up or maintenance phase.
During this period, the participant scores of the Hamilton
Depression Rating Scale and the Montgomery Ashberg
Depression Rating Scale did not change, but the rate of
self-reported depressive symptomology decreased
slightly. Participants who were non-respondersto DBS
during thefirst year of follow-up did not respond during
the second year of follow up either. Theauthorsconclude
that DBS for TRD had continued efficacy 2 years after
surgery, with symptoms remaining stable after opti-
misation asrated by clinicians, and with improvement of
patient ratings.

Non-surgical brain stimulation techniques as
alternative or add-on treatments for adults
with major depressive episodes (7)

Personalising treatment of treatment resi stant depression
without major risks of adverse events remains a major
hurdle (7). A systematic review with pairwise and network
meta-analysis carried out by Mutz et al. examined the
comparative clinical efficacy and acceptability of non-
surgical brain stimulation for the acute treatment of major
depressive episodesin adults (7). Studiesthat had looked
into at least two of thefollowing treatmentswereincluded
the systematic review: Transcranial direct current
stimulation (tDCS), thetaburst stimul ation, transcranial
magnetic stimulation (rTM S, accel erated, priming, deep,
or synchronized), electroconvulsive therapy (ECT),
magnetic seizure therapy, or sham therapy. The review
included 113 randomized trials, with a total of 6750
patientswith either major depressive disorder or bipolar
depression.

The authors report that the quality of the evidence was
typically of low or unclear risk of bias (94 out of 113
trials, 83%). Intheir network meta-analysis, 10 out of 18
treatment strategies, i. e., bitemporal ECT, high doseright
unilateral ECT, priming transcranial magnetic stimulation,
magnetic seizuretherapy, bilateral rTMS, bilateral theta
burst stimulation, low frequency right rTMS, intermittent
theta burst stimulation, high frequency left rTMS and
tDCS were associated with higher response compared
with sham therapy. All treatment strategieswere at least
as acceptable as sham therapy. Network meta-analytic
estimates of comparisons of active interventions found
that bitemporal ECT and high doseright unilateral ECT
were associated with an increased response, compared
to the other therapies.

Mutz et a. highlighted that the above findings provide
evidence for non-surgical brain stimulation techniques
to be considered as alternative or add-on treatments for
adults with major depressive episodes.
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