
Summary: We evaluate targets for Deep Brain Stimulation 
(DBS) based on stimulation and chronic recording from 
temporary depth electrodes placed in a Neuromodulation 
Monitoring Unit (NMU). 

Rationale: The optimal target for deep brain stimulation 
(DBS) in children is often not known, and it is likely that the 
best target may vary depending on the etiology and 
anatomic distribution of injury in each child.

10-12 Adtech depth electrodes 
record simultaneously from 
160-192 channels in basal 
ganglia and thalamus in 
awake children 24 hours per 
day for up to 1 week.  We 
perform test stimulations to 
predict the effect of permanent 
DBS electrode implantation.
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- Optimal stimulation 
target varies between 
children.

- Improvement more 
than 5 points on 
BFMDRS scale in 
27/28 children with 
dystonia.

- 4 permanent electrodes
- No persistent adverse 

events.

Results

We present 30 cases of a technique for determining optimal neuro-anatomical 
targets.  Up to 12 Adtech ™ MM16C depth electrodes are implanted in each 
child in multiple brain regions, including subthalamic nucleus (STN), internal 
globus pallidus (GPi), ventrolateral nucleus of the thalamus (VL), ventral 
intermediate nucleus of the thalamus (Vim), and ventroposterolateral nucleus of 
the thalamus (VPL).  Each electrode has up to 10 high-impedance “micro” 
contacts capable of identifying local spikes, and 6 “macro” contacts capable of 
identifying standard local field potentials and through which test stimulation can 
be performed.  Children are monitored for up to 1 week in the neuromodulation 
monitoring unit (NMU) with continuous and simultaneous recording from up to 
192 contacts (Tucker-Davis Technologies recording system), and bipolar 
stimulation at macro contacts during attempts at movement.  

Changes in BADS and BFMDRS scores were examined using mixed-effects 
models, which were coded in the R environment (version 4.1.2) using the ‘lme4’ 
package [1]. Time (pre and post) was included as a fixed effect, while subject 
level variability was modeled as a random effect. The p-values from these 
models were obtained in R [2]. There was a statistically significant difference in 
both the BADS and BFMDRS scores. The mean change in BADS was 4.3 (95% 
CI: 3.1, 5.5, p < 0.001). The mean change in BFMDRS was 26.4 (95% CI: 19.5, 
33.2, p < 0.001).
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Details

The new method of DBS targeting 
identified different targets that 
varied between children.  This 
method may increase 
effectiveness and allow DBS to be 
applied to a broader range of 
children including those with 
diagnoses not previously known to 
respond to stimulation.

Conclusion

Recording Stimulation

Near-complete resolution of 
hyperkinetic component.
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