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“If | had eight hours to cut down a tree,
. | would spend six hours sharpening my
axe”

Abraham Lincoln







First = Think WHERE to
stimulate

Second = Think HOW to
stimulate







4 . » \
(" ! —
__x\//




4 . » \
(" ! —
__x\//










69 yo, behaviour changes after STN-DBS
"accelerated, uninhibited, without censorship

he cries easily, he sees a small scene in the soap opera and he starts crying....”
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lllumina 3D

Center of mass of the sweet spot for
Parkinson’s disease
(motor improvement)

Dembek et al., Annals of Neurology, 2019
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Tremor: Posterolateral

Rigidity

Bradykinesia and Rigidity:
More rostral

Tremor
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Beta band peak

- &

Horn 2017



Cluster analysis
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Cerebellothalamic Tract and Hyperdire: b athway

\




A way to
alleviate
dyskinesias:
Lenticular
fasciculus
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Video autorizado pela paciente







Midbrain - oculomotor nerve (CN lll) fibers in relation to the STN
Axial section through the rostral midbrain (red nucleus level)

== (Qculomotor nerve (CN lll) fascicles
I Nucleus ruber

I Subthalamic nucleus (STN)
Substantia nigra (pars reticulata)
. Cerebral peduncle

Medial lemniscus

Spinothalamic tract

Nucleus ruber

Subthalamic
nucleus (STN)

Substantia nigra
pars reticulata

Cerebral peduncle

Anterior

Posterior

Interpeduncular fossa

Level of section
(red nucleus level)

— Oculomotor nerve (CN Il1)
S BN fascicles emerging
in the interpeduncular fossa

-+ CN Il fascicles
course medial to the
red nucleus and STN

1 CN [l fascicles run

in the ventral midbrain,

; medial to the STN and
----- ‘ substantia nigra

)
F
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Adapted from:

Schaltenbrand G, Wahren W.

Atlas for Stereotaxy of the Human Brain.
2nd ed. Thieme; 1977.
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GPi DBS in Dystonia - Hot Spot




Hot spot - cluster analyzes

1. Registration of atlas 2. Detection of lead 3. Rendering of VTA

4. Scoring of therapy 5. Aggregation of data 6. Statistical analysis




Hot spot - Cluster analyzes




Should we change the target based on the
dystonia localization?

Courtesy from Montgomery Course, Greenville, USA
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Should we change the target based on the
dystonia localization?

lower limb

upper limb

orofacial

dorsal

anterior—I— posterior

lower limb

orofacial

|
|

dorsal Figure 1. Somatotopy of the globus pallidus internus (GPi). (A) Schematic drawing of

I_ lateral GPi-DBS in a coronal cross-section view in the level of third posterior of GPI, (GPi in

orange);. (B) Zoom of schematic drawing of GPi in a coronal cross-section view. Somatot-

Vet opy (Homunculus) of the Primary motor cortex related territory. (D) Saggital cross-section
view of GPi (orange).

Lapa, and Cury J Neurol Surg , 2022
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Clinical Case Female, 65 years-old, Parkinson’s disease for 17 years
O

o]

Off-med/ Off-stim Off-med/On-stim GPi



'+1 Hot Spot

0

|-1 Cold Spot

Navratil eta al, 2025
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Pallidal Gonnectivity

Profiling of Stimulation- T
Induced Dyskinesia

Tsubol et al., 2021




100%

Caudate Putamen
GPe SMA/PMC 10%
M1 Substantia
Nigra
Prefrontal
Cortex STN
PPN Thalamus

Higher the connectivity with M1and SMA, higher
the UPDRS-1Il improvement

Middlebrooks et al., 2018
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