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Learning objectives

Participants should know…

…the basic components and functions of a DBS system.
…the most common targets and the targeting of the Gpi.
…typical indications and subgroups of dystonias with typical outcomes.
…the initial clinical testing procedure.
…typical problems and side effects during follow-up and their 
management.



Question 1

 What is your profession?

a. Neurologist
b. Neuropediatrician
c. Neurology resident
d. Psychiatrist
e. Nurse
f. Physiotherapist
g. Geneticist
h. Psychologist
i. Patient or patient representative
j. Other



Question 2

 What is your connection to DBS in dystonia?

a. I never see patients with DBS.
b. I have some patients with DBS.
c. I have many patients with DBS but don’t program DBS.
d. I routinely program DBS patients.
e. I have a strong clinical and/or scientific focus ôn DBS for dystonia.



Lesioning procedures in Movement Disorders

 The beginnings:
− Open surgical techniques for relief in movement disorders
− Dissection of pallido-fugal fibers
− High morbidity and mortality

Fénelon, 1950Park et al., 2017



The road to stereotaxy

 The three requirements of steoreotactic procedures in the pre-
CCT/MRI era:
− Stereotactic apparatus
− Intracranial imaging procedures for planning
− Stereotactic atlas



High frequency lesions

 Lesioning procedures by high frequency current

Textbook of
Stereotactic
Neurosuregery, 
2009

Perrine, et al.

The posteroventral Pallidotomy



Deep brain stimulation – the „hardware“

 Lead(s)
 Extensions
 Stimulator

Frey, et al. 2022

Electronics Tutorials



Design of the German dystonia trial

• Designed by R. Benecke and J. Volkmann 
2001

• First randomized, sham controlled DBS trial
• Prospective, sham-controlled; open label

longitudinal follow-up
– 3 months randomized sham-controlled period
– 6 months open-label DBS compared to baseline

• Annual FU visits for 5 years

• Need to standardize DBS programming
across centers

DBS

sham



Long-term follow-up

Volkmann et al., Lancet Neurol, 2012

Kühn et al., MDS Abstracts, 2016



Goals of DBS programming

1. Optimize clinical benefit

2. Avoid adverse effects

3. Minimize current consumption

Procedure: Deliver the therapy to the
brain target of interest while
minimizing stimulation of surrounding
structures



Programming algorithm of the German dystonia
study

 Monopolar review of all 
contacts
− 120 µs PW
− 130 Hz frequency
− Steps of 0.5 V, min. 30 sec 

stimulation
− Upper limit 6 V

 Choose contact according
to algorithm

 Set amplitude to 0.5 V 
below AE threshold

27.8%

30.4%

41.8%
Steigerwald et al., Neurol Res Pract. 2019



Deep brain stimulation for dystonia: a programming algorithm evaluated by long-term 
results of the German multicentre study for generalized or segmental dystonia 

 86% compliance with algorithm.
 More electrode choices remained in the

long-term compliant with algorithm
 Average decrease of motor score was 

73±24% after 3 years and 63±38% after 
5 years for contacts showing acute 
improvement of dystonia (n=17) during 
the MR 

 Contacts without acute benefit exhibited 
a change of 58±30% after 3years (n=63) 
and 53%±31% after 5 years (n=59). 

Kirsch et al., submitted
Steigerwald et al., Neurol Res Pract. 2019



Phosphenes and Gpi programming

Hl. Hildegard v. Bingen



Gpi and optic tract 



Gpi topology and neurostimulation



Outcome related to contact location

Reich et al, submitted



DBS programming



Directional steering



Stimulation induced parkinsonism: a delayed onset
adverse effect

Possible management:
 Goal: Keeping the beneficial clinical effect
 Reducing side effect
 Shorten pulsewidth (30 – 40 µs)
 Steering usually unsuccessful
 Stimulation “holiday” during daytime



New targets = old targets – the STN
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