
D ystonia is a rare neurological disorder, which is cha-
racterized by involuntary, twisting and distorting mo-
vements and postures. People with dystonia may be 

limited in their ability to perform activities of daily living, such 
as drinking, walking and speaking. In Germany, approximate-
ly 160,000 people have dystonia. The condition is subdivided 
into generalized dystonia, which affects the entire body, and 
focal dystonia, which is limited to specific parts of the body. 
The latter category includes cervical dystonia, which affects 
the neck. The condition’s underlying causes are not fully un-
derstood, but experts assume that symptoms are the result 
of faulty interactions between specific areas of the brain, 
which lead to abnormal signal transmission. Depending on 
the form of dystonia, involved, genetic defects may also play 
a role.

Building on top of a recent study by Martin Reich, the pre-
sent study reanalyzed a total of 80 patients who had recei-
ved treatment for either generalized or cervical dystonia at 
one of five different hospitals in Germany and Austria. After 
analyzing the electrodes’ precise positions, we were able to 
generate computer models showing which brain networks 
were being modulated in each of the patients investigated. 
By mapping data on symptom improvements to their network 
models, we were then able to determine which of the identi-
fied networks were crucial to treatment success.

One key finding was that the optimal target for stimulation de-
pends on the type of dystonia being treated. This means that 
optimal treatment outcomes were associated with specific 
connections between the thalamus and the pallidum. In pa-
tients with cervical dystonia, stimulation of a specific neural 
network, which also activated the head and neck region of the 
primary motor cortex, was associated with optimal outcomes. 
In contrast, for patients with generalized dystonia, beneficial 
effects were associated with stimulation of a different net-
work, which projected to the entire primary motor cortex. On 
a more fine-grained level, connections in the posterior comb 
region mattered for cervical, while stimulation of ansa and fa-
sciculus lenticulares mattered for generalized dystonia impro-
vement. 
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