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Introduction

Deep brain stimulation (DBS) targeting
the ventral Iintermediate nucleus (VIM)
and the caudal zona incerta (cZi) has
demonstrated excellent efficacy N
medication-refractory essential tremor(1).
Targeting the posterior subthalamic area
(PSA), Including the caudal zona incerta
(cZl),has been proposed as an alternative
or complementary target(2,3).

Recent advances in image-guided, asleep
DBS enable precise anatomical targeting
while Improving patient comfort and
workflow. We report our experience with
asleep dual-target DBS of the VIM and
cZl.

-

Surgical Approach

All patients underwent asleep, Image-
guided DBS with dual targeting of the VIM
and cZi. The cZi was directly targeted on
T2-weighted MRI at the junction located
one-third of the distance between the
posterior border of the subthalamic
nucleus and the red nucleus In the axial

Fig. 2 Visualisation of the entire VIM-cZi cohort in LEAD DBS. Red: Nucleus Ruber; Light blue:
Ventral Intermediate Nucleus; Dark blue: Subthalamic Nucles, Orange: Caudal Zona Incerta.

plane. VIM targeting was performed using Ten patients (6 female) with medication-refractory essential tremor
patient-specific anatomical reconstruction underwent asleep Dbilateral DBS with dual VIM-cZi targeting. No
with Elements©(Brainlab). Intraoperative complications occurred. Postoperative imaging showed limited
Bilateral directional electrodes (Boston edema In a single cases, without associated clinical deficits. No infections,
Scientific Cartesia®©) were implanted wound complications, or hardware-related adverse events were observed. All
under general anesthesia. Intraoperative patients underwent postoperative stimulation programming and
imaging (O-arm©, Medtronic) was used to demonstrated clinically meaningful tremor improvement.

confirm lead placement.

Conclusion

Several studies have suggested that stimulation of the caudal zona incerta,
may offer advantages over conventional VIM stimulation in essential
tremor(4—-6). PSA/cZi stimulation appears to provide tremor suppression at
least equivalent to VIM, often at lower stimulation amplitudes, likely due to
closer proximity to the dentatorubrothalamic tract(3,5). This may translate
Into Iimproved stimulation efficiency, reduced stimulation-induced side
effects, and more durable tremor control over time(5). Furthermore, PSA/cZl
DBS has been associated with improved control of head and proximal
tremor components, which are often less responsive to VIM stimulation
alone(5). Asleep DBS with dual targeting of the VIM and cZi is a safe and
accurate surgical approach for essential tremor. Direct MRI-based targeting
combined with iIntraoperative imaging allows precise electrode placement
and are essential for minimizing complications and optimizing surgical
outcomes.

Fig. 1 Axial image showing targeting of the cZi. Red.:
Nucleus Ruber; Green: subthalamic nucleus

References

1. Stenmark Persson R, Blomstedt Y, Fytagoridis A, Hariz M, Blomstedt P. Awake versus asleep deep brain stimulation targeting the caudal zona incerta for essential tremor. NPJ Parkinsons Dis. 2024 Dec 1;10(1).
2. Sajonz BEA, Frommer ML, Reisert M, Blazhenets G, Schroter N, Rau A, et al. Disbalanced recruitment of crossed and uncrossed cerebello-thalamic pathways during deep brain stimulation is predictive of delayed
therapy escape in essential tremor. Neuroimage Clin. 2024 Jan 1;41.

3. Dembek TA, Petry-Schmelzer JN, Reker P, Wirths J, Hamacher S, Steffen J, et al. PSA and VIM DBS efficiency in essential tremor depends on distance to the dentatorubrothalamic tract. Neuroimage Clin
[Internet]. 2020 Jan 1 [cited 2026 Jan 10];26. Available from: https://pubmed.ncbi.nlm.nih.gov/32172171/

4. Diaz A, Cajigas |, Cordeiro JG, Mahavadi A, Sur S, Di Luca DG, et al. Individualized Anatomy-Based Targeting for VIM-cZI DBS in Essential Tremor. World Neurosurg. 2020 Aug 1,;140:e225-33.

5. Sun X, Shen R, Lin Z, Wang T, Wang L, Huang P, et al. Optimizing Deep Brain Stimulation in Essential Tremor: A Randomized Controlled Trial for Target Consideration. Neurosurgery [Internet]. 2024 Jul 1 [cited
2026 Jan 10];95(1):63—75. Available from: https://pubmed.ncbi.nlm.nih.gov/38270451/

6. FanH,BaiY,YinZ AnQ, XuY, Gao Y, et al. Which one is the superior target? A comparison and pooled analysis between posterior subthalamic area and ventral intermediate nucleus deep brain stimulation for

essential tremor. CNS Neurosci Ther [Internet]. 2022 Sep 1 [cited 2026 Jan 10];28(9):1380. Available from: https://pmc.ncbi.nim.nih.gov/articles/PMC9344089/

i
UNIVERSITEIT " BSN azdelta

GENT Uw ziekenhuis.




