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“If I had eight hours to cut down a tree, 

I would spend six hours sharpening my 

axe”
Abraham Lincoln





First = Think WHERE to 

stimulate

Second = Think HOW to 

stimulate

DBS PRINCIPLES



Polarity + Intensity (1%) 

10   possibilities10

How many possible combinations are there in DBS 

programming?



STN Anatomy, Subregions and ConnectivityA

B GPi Anatomy, Subregions and Connectivity

Outline



STN Anatomy, Subregions and ConnectivityA

B GPi Anatomy, Subregions and Connectivity

Outline



Beta band peak

Horn 2017



STN subregions and connectivity



Figura com VTA legal do lead - quanto 

maior essa “bolinha vermelha” tiver 

conexão com o SMA e M1 melhor

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….”



Horn et al. 2021



Illumina 3D

Center of mass of the sweet spot for 
Parkinson’s disease

(motor improvement)

Dembek et al., Annals of Neurology, 2019 



Illumina 3D



Tremor: Posterolateral

Bradykinesia and Rigidity: 

More rostral







Beta band peak

Horn 2017



Cluster analysis



Hyperdirect Pathway 



Cerebellothalamic tract and Tremor



Cerebellothalamic Tract and Hyperdirect Pathway



A way to 

alleviate 

dyskinesias:

Lenticular 

fasciculus



Lead D Lead E

3,2 mA

3,9 mA

Lead D Lead E

3,2 mA

3,9 mA

0,5 mA 0,5 mA

Video autorizado pela paciente



Putting the most important tracts together















Once you are read: start the stimulation





STN Anatomy, Subregions and ConnectivityA

B GPi Anatomy, Subregions and Connectivity

Outline



Dystonia

GPi



alvo

GPi DBS in Dystonia - Hot Spot



Hot spot - cluster analyzes 



Hot spot - Cluster analyzes 



Courtesy from Montgomery Course, Greenville, USA

Should we change the target based on the 
dystonia localization?



Courtesy from Montgomery Course, Greenville, USA

Should we change the target based on the 
dystonia localization?



Lapa, and Cury  J Neurol Surg , 2022

Should we change the target based on the 
dystonia localization?



DBS nas distonias

Green marketing is a practice whereby companies seek to go above and beyond 

traditional marketing core values.

Horn et al. 2021



Horn et al. 2021























Parkinson’s disease

GPi



Clinical Case Female, 65 years-old, Parkinson’s disease for 17 years

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



Navratil eta al, 2025

Hot Spot

Cold Spot





Pallidal Connectivity 

Profiling of Stimulation-

Induced Dyskinesia

Tsuboi et al., 2021



Higher the connectivity with M1 and SMA, higher 

the UPDRS-III improvement 
Middlebrooks et al., 2018



In Dystonia: M1 and SMA, cerebellum, sensory 

cortex



DystoniaParkinson’s

disease
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