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ESTIMULAÇÃO MAGNÉTICA
TRANSCRANIANA
• EMT:
técnica
de
neuroestimulação
e
a
neuromodulação, baseado no príncipio da indução
eletromagnética do campo elétrico no cérebro;

• Este campo magnético tem magnitude e densidade para
despolarizar neurônios;

• Quando aplicada em pulsos repetitivos, pode modular a
excitabilidade cortical;
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MECANISMO

(Huerta e Volpe, 2009)

ALVO
Alvo: córtex motor primário/ CPF

(Rossi et al, 2009; Chen et. Al, 2008; Lefaucheur et al.
2006)
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TIPOS DE BOBINAS

FREQUÊNCIA
Altas vs. baixas frequências

Ex. 1HZ

Focal,
excitabilidade
cortical

F8;
Tratamento;
superficial 23cm

Duplo cone;
tratamento;
profunda, até
5cm

Ex. 10HZ

Epidural electric MCS in rats

SESSÕES
Effect on transcription factors (c-fos, Egr)/ neuronal discharge and IHC

M1

INDUCTION
phase
Pagano et al., Eur. J. Pain, 2011
Pagano et al., PAIN 2012

Effect similar to opioids

INDUCTION
phase

x

MAINTENANCE
phase

ACC

PAG

Fonoff et al., 2009
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ESTUDOS EM DOR (1996-2014)
• Estudos duplo-cego, controlado por placebo
com mais de 10 participantes.

• 33 estudos avaliando dor com melhora >30%
comparados ao Sham
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NOVAS PERSPECTIVAS

ESTUDOS EM DOR (1996-2014)
• 843 pacientes
• 223 (26,45%)
• 277 (26,92%)
• 166 (19,69%)
• 35 (4,15%)
• dor lombar crônica, síndrome da bexiga irritável e dor pós-operativa e visceral
142 (16,84%)
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Into the Island: A new technique of non-invasive
cortical stimulation of the insula
Une nouvelle technique de stimulation corticale non invasive de l’insula
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and posteriorly, respectively. The PSI was then
drawing a second pair of symmetrical perpen
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A cooled DB-80 butterfly coil was used for all T
procedures (Magventure® Tonika-Elektronik,
mark). This coil creates an induced electric cu
underneath the center of the coil [20,21]. T
representation of the primary motor cortex l
the medial aspect of the hemispheres. For each
blinded neuroradiologist measured the distanc
the scalp to the lower part of M1 [16]. Then w
these distances to the ones obtained from the
posterior part of the insula. These two target
distances from the scalp (Table 1 and Fig. 2). W
lated the rest motor threshold (RMT) of the tib
(TA) muscle as described elsewhere [18]. RMT w
as percentage of the maximum stimulator outp
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Summary
Study aim. — We describe a new neuronavigation-guided technique to target the posteriorsuperior insula (PSI) using a cooled-double-cone coil for deep cortical stimulation.
Introduction. — Despite the analgesic effects brought about by repetitive transcranial magnetic
stimulation (TMS) to the primary motor and prefrontal cortices, a significant proportion of
patients remain symptomatic. This encouraged the search for new targets that may provide
stronger pain relief. There is growing evidence that the posterior insula is implicated in the
integration of painful stimuli in different pain syndromes and in homeostatic thermal integration.
Methods. — The primary motor cortex representation of the lower leg was used to calculate the
motor threshold and thus, estimate the intensity of PSI stimulation.
Results. — Seven healthy volunteers were stimulated at 10 Hz to the right PSI and showed subjective changes in cold perception. The technique was safe and well tolerated.
Conclusions. — The right posterior-superior insula is worth being considered in future studies as
a possible target for rTMS stimulation in chronic pain patients.
© 2012 Elsevier Masson SAS. All rights reserved.
Résumé
But de l’étude. — Nous décrivons une nouvelle technique de stimulation non invasive de l’insula
postéro-supérieure basée sur la SMTr profonde guidée par neuronavigation.
Introduction. — Même si la stimulation magnétique transcrânienne rapide (SMTr) des cortex
moteur et préfrontal possède des effets antalgiques incontestables, elle s’avère inefficace
dans une proportion significative de patients présentant des douleurs chroniques. Il existe par

Posterior-superior insula-transcranial ma
stimulation
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Figure 1 Identification of the posterior-superior insular
region: the ‘‘quadrant-within-a-quadrant’’
method:
Figure 1 The medial operculum—posterior insular region contains nociceptive-specific
networks. A. Intracortical evoked
poten-a: the
limenarea:
of the
insula was
identified
and
named
point A. Athe
straight
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tials to thermo-nociceptive (laser) stimuli recorded from the inner opercular
increasing
the
stimulus
intensity
enhances
line parallel
to the pain
coronal
plane was
drawn
andnot
thechange
point where
amplitude of responses, which are visible at sensory threshold (ST), increase
till reaching
threshold
(PT)
but do
this line reached the upper border of the insula (in the frontal
between levels just below pain threshold and supra-threshold levels (compare the two upper traces) (Modified from [64]). B. Points
operculum) was named point B. A second line (CD) perpendicuof intracortical opercular-insular stimulation giving rise (red) or not giving rise (white) to a subjective painful sensation. Most of
lar to line AB was drawn passing by its midpoint and dividing it
the points evoking pain are concentrated in the dorsal posterior insula. (Modified from [117]). C. Focal lesions entailing a selective
in two symmetric parts. Line CD ranged the anterior part of the
suppression of pain sensations in the opposite side of the body. Lesions involve the posterior insula and medial operculum (two left
insula (point C) to its posterior aspect (D), reaching its borders
scans from [69]; right frame from [74]). D. Diagram representing in color-code the brain regions where focal lesions gave rise to
anteriorly and posteriorly, respectively. The PSI was then identicentral neuropathic pain with alteration of pain sensitivity. The area where all lesions converge covers the posterior insular—medial
fied by drawing a second pair of symmetrical perpendicular lines
opercular cortex (PIMO).
GH and line EF) inside the upper-posterior quadrant from
From [69]. Reproduction by (line
permission.
the AB/CD lines intersection. The putative target was located
in the upper-posterior sub-quadrant formed by GH and EF lines;
b: schematic representation of the left insula: the ‘‘quadrantwithin-a-quadrant’’ method. Point A was located in the insular
cortexlimen.
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or cortical dissection of the PIMO area. In the same line,
the only cortical sites where painful sensations were triggered by intracortical electric stimulation are within the
opercular-insular cortex (114,116,139] (Fig. 1B). Extensive
reports on stimulation of other cortical regions of the PM,
including the primary sensory cortex and lateral operculum
[144,154], supplementary motor area [60], lateral frontal

toms are virtually constant. As was the case with evoked
potentials, different subregions showed different functional
properties to focal stimulation, and both the size of projection of cutaneous fields and the incidence of painful (versus
non-painful) responses were higher in the posterior insula
than in the adjacent operculum [117]. Interestingly, Lenz
et al. [108] reported the possibility of evoking ‘‘full pain

Intensity of PSI stimulation was set at 80% of
netic stimulation was applied with a MagPROX
(Magventure® Tonika Elektronik, Farum, Denm
butterfly double-cone D-B80 cooled coil orien
gent to the scalp, with the main phase of
current in the anterior-to-posterior direction.
tion session consisted of 15 series of ten-sec
10 Hz and inter-train-interval of 50 seconds (
pulses per session) [13].

Assessment of sensory changes

Sensory changes were assessed on the left han
eral to the cortical target) before and on
the stimulation using a quantitative sensory
col that measured cold and warm detection
and cold and heat pain thresholds as reporte
[13]. Significance was set at P < 0.05 for ea
Kolmogorov-Smirnoff test was used to assess
the distribution and the Wilcoxon Signed Rank
to compare data before against one hour after
tion when a normal distribution was not prese

Safety outcomes

An experienced neurologist unaware of the
tal design observed volunteers for 5 hours a
and performed a structured interview to ass
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Protocolo Dne – off label

Córtex Motor

•

MagProX100®(MagVenture®Tonika Elektronic, Farum,
Dinamarca)

•

Bobina F8 (MagVenture®Tonika Elektronic, Farum,
Dinamarca)

•

10Hz

•

100 pulsos

•

30 trains

•

20 segundos de intervalo

(Lefaucheur et al., 2006; Passard et al., 2007; Picarelli et al., 2010; Mhalla et al., 2011)

CFM

7

14/11/16

CFM

CREFITO

CREFITO

CREFITO

8

