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Letter to the Editor

Antidepressant Effect of
Low-Frequency Right-Sided
rTMS in Two Patients with
Left Frontal Stroke
Dear Editor:
Repetitive transcranial magnetic stimulation (rTMS) administered at high frequency over left frontal cortex or low frequency over
right frontal cortex [1], has been found effective for treating
medication-resistant depression. High frequency left frontal rTMS
has also been found effective for treating clinically-deﬁned vascular depression [2] and depression following subcortical or right
hemispheric stroke [2,3]. However, when the stroke involves left
frontal cortex, the standard rTMS target and therapeutic mechanism may be compromised, with little data upon which to guide
treatment or prognosis. We describe two patients with left frontal
stroke who beneﬁtted from low frequency rTMS over right frontal
cortex.
“Mr. A” was an 84-year-old, right-handed man with a history of
anxiety, left frontal stroke, and depression for the past six years refractory to ﬂuoxetine, citalopram, escitalopram, venlafaxine,
mirtazapine, and bupropion. His stroke occurred thirty-two years
prior when he awoke with temporary speech problems. He reported full neurological recovery with no onset of depressive
symptoms until 26 years post-stroke. Pre-TMS neurological exam
showed a slight decrease in right arm swing but no speech or language deﬁcits with intact strength and symmetric reﬂexes. A head
CT obtained just prior to his TMS evaluation showed sequelae of a
chronic left frontal stroke (Fig. 1A).
“Ms. B” was a 72-year old left-handed woman with a history of
anorexia nervosa, left frontal stroke, breast cancer, and episodic depression since her late 30s. Her stroke occurred 8 months prior to
presentation with acute onset of transient speech arrest and subsequent worsening of her long-standing depression. Brain MRI
obtained one week after symptom onset showed subacute stroke
of the left frontal cortex, with a smaller focus in right frontal cortex
(Fig. 1B). Since this stroke she reported full neurological recovery,
but worsening of her depression which was refractory to ﬂuoxetine,
citalopram, venlafaxine, duloxetine, mirtazapine, and nortriptyline. Pre-TMS neurological exam showed subtle weakness of her right
face and arm, but normal speech, language, and reﬂexes.
In both patients, rTMS was administered using a MagStim Rapid2
Device (1600 pulses at 1 Hz, one session per day, ﬁve days a week,
30 sessions total) to the right frontal cortex (5.5 cm anterior to the
motor hotspot for the ﬁrst dorsal interosseous muscle of the left
hand). This protocol was chosen for several reasons. First, highfrequency rTMS administered in close proximity to a prior stroke
could increase the risk of induced seizure [4]. Second, stroke can
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alter the current induced by rTMS [5] making safety and stimulation effects hard to predict. Finally, stroke near the stimulation site
could undermine therapeutic eﬃcacy by altering the local or remote
network effects of rTMS [6,7].
Treatment response was measured using the 24-item Hamilton Psychiatric Rating Scale for Depression (HamD) and The Beck
Depression Inventory-II (BDI). Standardized cut-offs for response (a
50% reduction in score on the BDI or Ham-D) and remission (a score
≤12 on the BDI or ≤11 on a 24-item HamD) were used [8].
Both patients met criteria for response and remission after 30
sessions of rTMS. In Mr. A, BDI improved from 19 to 8 and HAMD
improved from 18 to 10. In Ms. B, BDI score improved from 31 to
1 and HamD improved from 23 to 6. In both patients rTMS was safe,
well tolerated, with no complications or adverse side effects.
Although limited to two case reports, these data suggest that lowfrequency rTMS over right frontal cortex may be effective in patients
with medication-refractory depression and left frontal stroke.
Whether the left frontal stroke contributed to depression in these
cases is unknown. Our positive clinical results are consistent with
data suggesting that low-frequency rTMS to right frontal cortex is
effective in primary depression [1,2] and data suggesting that low
frequency stimulation contralateral to the lesion can improve stroke
symptoms such as hemiparesis [9], visual impairments [10], and
neglect [11]. Low frequency stimulation has the added beneﬁt of
reducing seizure risk in a patient population at increased risk [5].
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Figure 1. Brain imaging showing stroke locations. A) Head CT obtained 32 years post stroke in Mr. A shows hypodensity in the left frontal cortex consistent with chronic
infarct. B) Brain MRI obtained 1-week post stroke in Ms. B shows FLAIR hyperintensity in the left frontal cortex (with a smaller secondary focus in right frontal cortex)
consistent with subacute infarct. Images are radiographic with left (L) and right (R) sides as indicated.
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