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Routine follow-up patients

• Checking the system
• Impedance

• Battery and charging

• Usage of programs

• Identify problems with history-taking and examination
• Adjusting medication vs. DBS parameters

• For DBS parameters: amplitude, frequency, pulse width, contact

• Always consider the adverse effect of DBS



Device issues

• Impedance: abrupt worsening of parkinsonian symptoms which could 
be unilateral or bilateral

• Battery: especially to refer to the surgeon at the right time for the 
battery replacement

• Charging: to confirm whether the patients charged well without any 
problem

• Usage of programs: to figure out which stimulation parameter is 
better
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Identify problem

Doctor’s Patient’s Care-giver’s

1. Wearing Off
2. Off freezing
3. MCI
4. Dyskinesia

1. Off pain
2. Depression
3. Constipation
4. Wearing off

1. ICD
2. Depression
3. MCI
4. Dyskinesia

Great response from DBS Good response from DBS Minimal response from DBS



Identify problem

• Motor symptoms
• Appendicular sign, asymmetry

• Axial symptoms and gait disorders

• Fluctuations and dyskinesia

• Non-motor symptoms
• Hypomania

• Impulse control disorders and DDS

• Cognitions

→ Parkinsonian symptoms (levodopa-responsive or not) vs. 
stimulation-induced side effects vs. unrelated symptoms



Response to Levodopa

• If the patient’s problem is responsive to levodopa, increasing 
stimulation (usually amplitude) can be beneficial

• Also, fluctuating symptoms with medication can be better with 
stimulation

• Although tremor did not respond to levodopa, tremor can be better 
with stimulation. Especially high frequency stimulation at the dorsal 
contact could be helpful



Identify problem

Doctor’s Patient’s Care-giver’s

1. Wearing Off
2. Off freezing
3. MCI
4. Dyskinesia

1. Off pain
2. Depression
3. Constipation
4. Wearing off

1. ICD
2. Depression
3. MCI
4. Dyskinesia

Adjust DBS or medication Adjust DBS or medication
Antidepressant, laxatives

Decrease DA or other 
dopaminergic medication



Increasing medication vs. stimulation

• There is no absolute rule to decide increasing medication or 
stimulation

• For tremor, increasing stimulation can be a better option

• For fluctuation, increasing stimulation with/without decreasing 
medication can be better than medication adjustment

• For asymmetry, adjusting stimulation is preferred

• Decisions should be made based on age, side effects, battery 
consumption, ADL and QoL

• Also, the target for the stimulation amplitude or LEDD can vary 
depending on the patients



Adjusting stimulation

Frey J et al. 2022



Take Home Message (follow-up patients)

• Check the device always, but especially in patients with aggravated 
parkinsonism

• Patient’s complaints could be different from the problems from the 
physician’s point of view

• Definite patient’s complaints or problems based on motor or non-
motor symptoms responsive or non-responsive to levodopa, 
stimulation-induced side effects and non-related symptoms to PD

• Adjust parameters amplitude > frequency > pulse width > contacts in 
outpatients clinic, but you can review the best contact based on 
image-guided program or local field potential nowadays



Troubleshooting

• Almost the same algorithm with managing follow-up patients, but 
more focused on dealing with chief complaints related to 
parkinsonian symptoms or stimulation-induced adverse effects



Guimaraes TG et al. 2022

Lessons from gait problem after DBS



Functional dystonia referred to DBS clinic

Gorodetsky C et al. 2022



Step 3. Review where we are stimulating

• To offer optimal spots for the stimulation, it is important to know 
where we are stimulating

• Directional stimulation could be useful to avoid sour spot and 
stimulate sweet spot



Step 4. Check response to levodopa

• When the problem responds to levodopa, there’s more chance to 
improve with stimulation adjustment

• Also, reviewing where we stimulate is important and Image-guided 
programming or review of local field potential could be helpful to find 
the sweet spot



Response to Levodopa

• Axial symptoms, which may not respond to levodopa, usually do not 
improve with increasing stimulation, even with some studies 
reporting some benefit

Schulz-Schaeffer WJ et al. 2015



Step 5. Apply Advanced Stimulation

• When the problem responds to levodopa, there’s more chance to 
improve with stimulation adjustment

• Also, reviewing where we stimulate is important and Image-guided 
programming or review of local field potential could be helpful to find 
the sweet spot



Low frequency stimulation

Low frequency stimulation Watch out appendicular sign

Biase L, Fasano A. 2016, Zibetti M et al. 2016 



Combined with Nigral Stimulation

Weiss D et al. 2013



Weiss D et al. 2013, Scholten N et al. 2017



Additional GPe stimulation

55

Di Luca D et al. 2023



Asymmetry Right side stimulation

Ricciardi L et al. 2015, Lizzaraga et al. 2017



Take Home Message (Troubleshooting)

• Identify the problem, first

• Always consider capsular side effects

• Response to more stimulation and levodopa is important
• Some symptoms can be seen with peak-dose (ON FOG, uncontrolled dyskinesia)

• Changing contacts based on the review of stimulation site
• Image-guided programming or the review of local field potentials can be helpful and 

maximize the benefit of directional stimulation

• Low frequency stimulaiton could be helpful for the axial symptoms
• There is a risk for worsening appendicular sign

• For gait issues, asymmetry or focusing on right hemisphere can be also 
considered
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