
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Exploring a new direction in deep brain stimulation

ten Brinke, T.R.

Publication date
2026

Link to publication

Citation for published version (APA):
ten Brinke, T. R. (2026). Exploring a new direction in deep brain stimulation. [Thesis, fully
internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, P.O. Box 19185, 1000 GD Amsterdam, The Netherlands.
You will be contacted as soon as possible.

Download date:07 Oct 2026

https://handle.uba.uva.nl/personal/pure/en/publications/exploring-a-new-direction-in-deep-brain-stimulation(1f0e269f-4a54-45e6-b0f0-e8c29ff3f945).html


CHAPTER 2 
How many patients would benefit from 
steering technology for deep brain 
stimulation? 

Fiorella Contarino
Timo ten Brinke
Arne Mosch
Wim Lelieveld
Miranda Postma
Vincent Odekerken
Elien Steendam-Oldekamp
Teus van Laar
Mark Kuijf
Marleen Tjepkema-Cloostermans
Rick Schuurman

Brain Stimul. 2016 Jan- Feb;9(1):144-5.



24

Chapter 2

Deep brain stimulation (DBS) is an effective treatment for movement disorders, 
including Parkinson’s disease (PD), tremors and dystonia.1 DBS efficacy may 
be limited by side-effects due to current spread into adjacent structures.2 To 
overcome this issue, leads with smaller contacts have been designed that can 
steer stimulation into one direction. Pilot intraoperative studies have confirmed that 
stimulation steering can modulate thresholds for side-effects, thus widening the 
therapeutic window.3,4 Although promising, these leads will likely be more expensive 
and require more complex, time-consuming procedures for the setup of stimulation 
parameters, as well as an update of the surgical implant techniques. Before this 
major modification of the clinical practice is implemented, the question arises 
regarding what proportion of patients would actually require such technology to 
achieve optimal benefit from DBS. In this study, specialized DBS clinicians at five 
centers completed a questionnaire during out-patient consultations of consecutive 
DBS patients. Included questions were: (1) Is patient satisfied of the treatment? 
(2) Are there stimulation-induced side- effects and which? (3) Would the patient 
benefit from higher stimulation amplitude? (4) Are there side-effects limiting 
the amplitude increase and which? (5) Would this patient benefit from steering 
stimulation?

The Ethical Board of the Academic Medical Center of Amsterdam waived a formal 
approval. 

Questionnaires concerning 200 patients (age 62.7 ± 9.8) were analyzed. Seventy-six 
forms were completed by neurologists, 42 by DBS nurses, and 82 by DBS nurse 
practitioners/physician assistants. The average follow-up time after surgery was 
40.6 months (range 1–196). There were 158 patients with PD (79%), 20 with dystonia 
(10%) and 22 with tremor (11%). Implant was performed bilaterally in 189 patients. 
The target was the subthalamic nucleus (STN) for 293 leads (75.3%, 148 patients), 
the Globus Pallidus pars interna (GPi) for 48 (12.3%, 25 patients), and thalamic area 
for 48 (12.3%, 28 patients). One patient had one lead in the STN and one in the GPi. 

For 279 leads (71.7%), patients were satisfied or very satisfied; for 49 (12.6%) 
neither satisfied nor dissatisfied. 

One or more side effects limiting the increase of stimulation amplitude were 
described for 101 leads (26%). Dysarthria was most commonly reported (50 leads 
– 22 STN, 12 GPi, 16 thalamus), followed by muscle contractions (25 – 12 STN, 12 
GPi, 1 thalamus) and dyskinesias/dystonia (23 STN). Other commonly reported side-
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effects included paresthesias, balance problems and light-headedness.6 Steering 
was deemed useful for 42 patients (21.0%, 19 bilaterally ) and 61 leads (15.7%).

For STN leads, steering was considered useful for 12.8% of the patients and 8.5% of 
the leads, for GPi 48.0% of patients (37.5% of leads) and for thalamic area 39.3% of 
patients (37.5% of leads). (Figure 1) The most common side-effect limiting a required 
increase of stimulation amplitude was dysarthria (38 leads), followed by muscle 
contractions (22 leads). For additional 29 patients, the usefulness of steering was 
dubious, for example when dyskinesias were the only side-effect, or side-effects 
had indefinite anatomical localization (e.g. light-headedness), or were not clearly 
related to stimulation (e.g. inconsistent symptoms, cognitive decline). 

Figure 1. Percentage of patients/leads for which steering was deemed useful by 
the evaluating clinician. The thalamus target includes Zona Incerta and Posterior 
Subthalamic Area. STN, subthalamic nucleus; GPi, Globus pallidus pars interna.

The results of our study show that, according to the treating clinicians, up to 21% 
of movement disorders patients undergoing DBS could benefit from leads capable 
of directional steering, in order to achieve optimal treatment. This applied more 
frequently to patients with implants in the GPi (48.0%) or thalamic area (39.3%), 
compared to patients implanted in the STN (12.8%). Results suggest that patients 
with dystonia or tremors might benefit from this technology more often than those 
with PD, possibly due to higher amplitudes usually needed in these targets. 

In a recent study exploring multiple-source current steering, which allows a 
fractionalization of the stimulation field vertically across cylindrical contacts, up to 
75% of patients with PD were set on the new stimulation features.5 Comparing the 
advanced features to the standard stimulation modes was not an aim of that study, 
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thus this high figure may be explained by the experimental nature of the study, while 
our findings could be reflecting the clinical practice more closely.

Our study focused on the possible benefit of steering coming merely from increasing 
the threshold for side-effects. However, theoretically, steering technology might 
even directly enhance the clinical effect of stimulation, by focusing stimulation on 
pathological cell clusters while leaving physiological activity unaltered6, and by 
coupling directional recordings to directional steering of stimulation.7 This could 
result in a higher number of patients benefitting from this technology.

Prospective studies could demonstrate whether the size of the overall clinical 
improvement provided by stimulation steering justifies a shift in clinical practice 
toward more complex and expensive technologies. 
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