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Introduction
Subthalamic nucleus deep brain stimulation (STN-DBS) for 
Parkinson’s disease (PD) is typically performed in awake 
patients with microelectrode recording.

Due to improved pre- and intraoperative imaging asleep DBS 
with/without microelectrode recording (MER) is more 
frequently performed.
Different techniques ares used for anatomical localisation of 
the target: direct - (using landmarks) or indirect visualisation 
(following stereotactic atlases).2,3
Problems may arise from MRI distorsion or individual 
variability with respect to the atlas.

The advantages/disadvantages of local vs general anesthesia 
(GA) in long-term clinical outcomes are still in research.
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Methodology
We retrospectively analyzed the results following bilateral 
STN-DBS for PD implanted under general anesthesia from 
November 2019 until September 2022. 
The surgery is performed after determination of the 
stereotactic coordinates of the STN using direct visualization 
on high resolution 3T MRI and Brainlab imaging software. 
Perioperatively, imaging using the O-arm system was 
performed after lead implantation and instantly compared with 
the preoperative MRI.
In follow-up we determined the Unified Parkinson’s Disease 
Rating Scale Part III (UPDRS-3), Parkinson’s disease 
questionnaire-39 (PDQ-39), Levodopa equivalent daily dose 
(LEDD), the number of lead trajectories, mean operating time 
and complication rates, postoperatively at 6 months, 1 and 2 
years (still ongoing).

Results

Figure 2 – Lead implantation using Brainlab software ©Brainlab and 
perioperative O-arm ©Medtronic 

Thirteen patients received bilateral STN-DBS for PD. The mean age at the time of surgery was 
63 years. The mean follow-up is 19,5 months and still ongoing. The mean operating time was 
303 minutes, including pulse generator implantation. Five out of thirteen patients had a 
perioperative unilateral lead revision, after evaluation and comparison of the perioperative O-
arm CT-scan with the preoperative planned trajectory in the Brainlab software. 
There were no perioperative intracerebral hemorrhages. One patient presented with a chronic 
subdural hematoma within 3 months postoperatively.
The mean improvement rates in UPDRS-3 were 23,6%, at 6 and 12 months (compared to 
16,8% in GALAXY). The mean LEDD decrease was 64,6% and 65,3%, at 6 and 12 months, 
respectively (compared to 62,1% in GALAXY).
Our data was compared and consistent with the results obtained from the GALAXY randomized 
clinical trial (local vs general anesthesia with MER at baseline vs 6 months postop), as seen in 
the figures below.1

Ø As compared to recently published literature, similar clinical outcomes are 
obtained in STN-DBS lead implantation under GA, without MER. 

Ø Overall ASLEEP surgery is experienced as less burdensome and is shorter than 
awake surgery and is therefore a good alternative in (anxious and claustrophobic) 
PD’s patients.

Ø This exciting technology is undergoing continual improvement and may allow the 
treatment of many other diseases in the future.

Ø Long-term follow-up of prospective data are necessary to further assess the 
difference in benefits and outcomes between these 2 treatment options.
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Conclusion

ASLEEP subthalamic nucleus DBS 
surgery for parkinson’s disease: 
landmark-based targeting and 
2-year clinical follow-up

Figure 1 – Landmark-based targeting of the STN nucleus in PD


