
Q3

lable at ScienceDirect

Brain Stimulation xxx (2017) 1e2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

55

BRS1019_proof ■ 24 February 2017 ■ 1/2
Contents lists avai
Brain Stimulation

journal homepage: http : / /www.journals .elsevier .com/brain-st imulat ion

56
57
58
59
60
61
62
63
64
65
66
67
A case of coenesthetic hallucinations treated with low-frequency
repetitive transcranial magnetic stimulation
68
69

70
71
72
73
74
Keywords:
Repetitive transcranial magnetic stimula-
tion
Coenesthetic hallucination
Abbreviations: rTMS, repetitive transcrania

http://dx.doi.org/10.1016/j.brs.2017.02.003
1935-861X/© 2017 Elsevier Inc. All rights reserved.

Please cite this article in press as: Batista JS,
netic stimulation, Brain Stimulation (2017),
Altho
and radio
75
76

77

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
Dear Editor:

Repetitive transcranial magnetic stimulation (rTMS) has been
broadly used for treating psychiatric disorders. It is already
approved as an effective treatment for major depression, and it
has been studied in patients with panic syndrome, post-traumatic
stress disorder, phantom limb, conversion disorder, and auditory
hallucinations with schizophrenia [1]. In a single case report, Jardri
et al. [2] suggested that functional magnetic resonance imaging-
guided rTMS over the somatosensory cortex could be useful as a
symptomatic treatment for coenesthetic hallucinations.

Somatic hallucinations with peculiar visceral, bodily, or tactile
perceptions in the absence of sensorial input are coenesthetic hal-
lucinations. This is a rare and disabling condition that did not have
the pathophysiology well understood. Thus, only a few possible
treatment approaches have been reported for this specific halluci-
nation type [3,4].

We describe the case of a woman with a well controlled major
depression and a subacute episode of hemifacial spasm followed
by coenesthetic hallucinations who was successfully treated with
1 Hz of rTMS over the somatosensory cortex, i.e., on the anatomical
spot equivalent to the facial area of the sensory homunculus. The
patient provided informed consent to publish her case.

A 64-year-old woman acutely developed an abnormal sensory
perception, which she described as an itching sensation on a spe-
cific tooth in the right inferior dental arch. She was previously
treated for major depression with serotonin-norepinephrine reup-
take inhibitors and benzodiazepines, and she was currently under-
going regular use of duloxetin and a course of regular botulinum
toxin treatment for a primary hemifacial spasm with no abnormal
features in MRI. It is well reported that hemifacial spasm can course
with non-motor symptoms, such as abnormal sensations [5], that
might not improve after use of botulinum toxin [6].
l magnetic stimulation.
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ugh her dentist reported no abnormalities in the clinical
logical assessments, which included a normal brain mag-

netic resonance imaging scan, her symptoms worsened. She re-
ported experiencing a recurrent abnormal feeling of “metallic
objects sliding fromher tongue to the throat.” This perceived sensa-
tion prompted her to constantly move her tongue in an attempt to
alleviate the sensation, with spared capacity to voluntarily suppress
themovement. Based on previous evidence reported for controlling
hallucinations and because of the high degree of impairment
caused by the symptom, we planned to treat her with low-
frequency rTMS using a figure-of-eight coil.

Initially, she was inadvertently treated with high-frequency
rTMS (10 Hz) over the anatomical spot equivalent to the somato-
sensory cortex (i.e., contralateral to the symptomatic side) for six
sessions. She reported worsening of the abnormal sensation.

Her treatment was reevaluated, and then a low-frequency stim-
ulation protocol (1200 pulses, 1 Hz, 110% of the motor threshold)
was used for 20 minutes for 15 sessions over the sensory facial
area of the contralateral cortex (left) using a MagPro stimulator
(Medtronic Functional Diagnostics, Skovlunde, Denmark). To find
the stimulation spot motor evoked potentials were elicited in the
hotspot of the facial motor area, measured as 5 cm perpendicular
to the vertex on the direction of the tragus (primary motor cortex,
pre-central gyrus e M1), being the motor threshold considered as
the percent of the maximal stimulator output required to produced
5 visible twitches (out of 10) of the lower facial muscles. The figure
of 8 coil was thenmoved in a posterior direction, in steps of 10 mm,
applying single pulses of 110% motor threshold until no twitches
were detected and the subject ceased to report moving sensation
over the facial area.

After the first 5 days of stimulation, there was already a signifi-
cant improvement in the frequency and intensity of coenesthetic
hallucinations. At the end of the treatment, an 80% reduction in
the visual analog scale score was achieved. She experienced relief
for 15 days, but the improvement slowly declined over the next 2
months. The same low-frequency stimulation protocol was
repeated after relapse with the same results.

The present case objectively illustrates a short-term effect of so-
matosensory cortex neuromodulation on sensorial processing. The
worsening and improvement of coenesthetic hallucinations after
high-frequency and low-frequency rTMS, respectively, may be
proof of the principle that modulation of the excitability of the sen-
sory cortex in opposite directions results in antagonistic outcomes.

Treating hallucinations with rTMS is well reported in the med-
ical literature [7]. Our case report indicates the potential benefit
of this treatment for somatic hallucinations. To our knowledge,
this is the first non-schizophrenic patient with coenesthetic hallu-
cinations treated with rTMS. Although we observed a satisfactory
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outcome in our patient, more studies are needed to ascertain such a
therapeutic effect.
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