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Rehabilitation of hemineglect is vexingly inadequate.
Beyond its direct detrimental effect on visual-spatial
function, hemineglect interferes with rehabilitation
of cognitive and motor function.1 Interventions tar-
geting this condition include relearning appropriate
visuospatial scanning behaviors through practice and
cuing, engaging the attentional system with exoge-
nous sensory stimulation, and changing excitability
at the level of the brain.2 This last approach is based
on Kinsbourne’s3 theory of hemispheric rivalry,
which posits that contralateral attention is subserved
by each hemisphere, and mutual transcallosal inhibi-
tion checks overactivity in the opposite hemisphere
to keep attention evenly distributed. Unilateral
stroke is thought to disrupt this balance by reducing
inhibition from the lesioned hemisphere to the con-
tralesional hemisphere, resulting in greater overactiv-
ity in the contralesional hemisphere which in turn
increases inhibition to the lesioned hemisphere; the
end result is an asymmetric attentional field mani-
fested as hemineglect. Changing cortical excitability
by noninvasive brain stimulation is an emerging ap-
proach that aims to restore the functional balance, by
either increasing activity in the lesioned hemisphere
or suppressing overactivity in the contralesional
hemisphere. Repetitive transcranial magnetic stimu-
lation (rTMS) has been recognized as a safe, effective
means of transiently altering brain excitability and
changing behavior after stroke.4 Continuous theta-
burst stimulation (cTBS) is a type of rTMS that effi-
ciently decreases excitability in the stimulated cortex
for up to an hour.5

In this issue of Neurology®, Koch et al.6 use this
method for rehabilitation of hemispatial neglect. The
study builds on their prior work probing the physio-
logic circuit of the left posterior parietal cortex (PPC)
acting on the ipsilateral primary motor cortex (M1).7

In right hemisphere stroke, the left PPC-M1 circuit
is pathologically overexcited in patients with neglect
compared to those without, and the magnitude of
overexcitability correlates with neglect severity.8

Others found that a single session of cTBS given to
the left PPC reduces parieto-frontal excitability and
improves right-sided neglect for up to 32 hours.9

Here, Koch et al. employ a similar strategy in sub-
acute stroke patients with right hemisphere damage
and neglect, but expand the intervention to daily ses-
sions over 2 weeks. The authors evaluated the behav-
ioral and physiologic effects of real vs sham cTBS
paired with conventional neglect rehabilitation. Rel-
ative to controls, stimulated patients showed im-
provements in overall Behavioral Inattention Test
scores at the end of the intervention, which were sus-
tained 2 weeks later at retest. Single-pulse TMS
probes also demonstrated that abnormal overexcit-
ability in the left PPC-M1 circuit had normalized in
the cTBS group after treatment. These changes per-
sisted out to 2 weeks after the completion of treat-
ment, suggesting that neuroplasticity may have taken
place at the cellular level.

Limitations of the current investigation are re-
flected by its status as a Class III study. The sample
size was small, interventions were initiated at differ-
ent time points after stroke, there were inconsistent
effects across individual behavioral subtests, and
there was a modest overall effect size that may not be
clinically meaningful at the level of disability. It is
also is unclear to what degree these behavioral and
neurophysiologic effects are attributable to cTBS
alone vs the combined effects of stimulation and re-
habilitation therapy. In neuromodulation research, it
is generally believed that noninvasive brain stimula-
tion alone is insufficient to induce behaviorally
meaningful neuroplasticity, but rather that it primes
a system to better engage adjunctive therapies. The
authors do not report how much time elapsed be-
tween brain stimulation and conventional neglect
therapy for each patient. Furthermore, only the dura-
tion of conventional therapy was reported; it unclear
how it varied qualitatively or quantitatively between
groups, and whether there were group differences be-
tween when therapy was given in the afternoon.
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Nonetheless, this study represents an important
step forward in the effort to rehabilitate neglect, and
presents us with some general principles that help to
advance an emerging approach in neurorehabilita-
tion. Critical to the success of neurorehabilitation
will be studies, such as this one, that systematically
pursue the parameters that maximize an interven-
tion’s efficacy. Here the investigators successfully ex-
panded a single-session approach to 2 weeks. It
remains to be determined whether efficacy can be
further enhanced by pushing the stimulation dose
higher (e.g., adding more days, more sessions per
day, or more stimuli per session) or by shortening the
interval between stimulation and behavioral inter-
vention. There is emerging evidence that interven-
tion beginning in the first week after stroke may
improve therapeutic efficacy by taking advantage of
an enhanced window of plasticity.10 Prior to the
adoption of neuromodulation into standard clinical
practice, larger studies are needed that standardize
the timing post stroke, evaluate the optimal parame-
ters for stimulation, and control for the timing and
amount of conventional rehabilitation given with
cTBS. In addition, outcome measures of disability
and quality of life are needed to establish clinical impor-
tance. The authors are to be commended for executing
a double-blind, randomized, placebo-controlled study
in subacute stroke patients, while providing TMS evi-
dence to suggest a physiologic mechanism for behav-
ioral effects. Though difficult, such studies are
imperative for advancing the field of neuroreha-
bilitation and for translating neuromodulation to
clinical practice.
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