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Predictors of response

Fasano J Curr Clin Care 2018 

Ferreira et al. Mov Disorders 2019 

Good response Bad response

Intentional tremor

Doesn’t matter

Alcohol response

Medication response

Constant amplitude 

Distal (hands) and 

postural tremor 

High frequency

Low- and variable 

frequency

Older age

Ataxia associated
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4. Choosing the target

Anterior stimulation is predictive of good response



Posterior subthalamic area (PSA)





PSA = 78% improvement

VIM = 69% improvement

Different types of tremor



MNI coordinates X=13.63, Y=15.13 and Z=2.58 mm This sweet-spot aligned withatlas-based descriptions of the prelemniscal radiation and theCTT. 

Taken together, these three articles join a growingbody of literature suggesting that the optimal target fortremor is in the PSA, not the classic target in the ventralVIM. 

suggesting that the therapeutic target for tremor may be atract (CTT) rather than a region (PSA) or a specific pointin space (coordinates).

Such a result would align well withthe notion that the target for tremor is a connected braincircuit with oscillating activity between motor-cortex!pontine nuclei!cerebellum!thalamus and back to themotor 

cortex.20–23Thefibers of this loop are closelypacked within the CCT, creating an anatomical‘bottle-neck’that may serve as an ideal access point for modulat-ing this circuit

MNI coordinates X=13.63, Y=15.13 and Z=2.58 mm



HIFU na doença de Parkinson e Tremor Essencial 



HIFU na doença de Parkinson e Tremor Essencial 



DBS and Essential Tremor 

After Surgery: How Do We Know We Are on 

Target?
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DBS and Essential Tremor 



DBS and Essential Tremor 

Better tremor control in the left hand
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Clinical outcomes expected 

Ferreira et al. Mov Disorders 2019 

Your Title

6 months = 55-70%

1 year = 53-66%

Kremer et al.

J Clin Med 2021

Cury et al.

Neurology 2017



DBS for Tremor

72 years old, essential tremor for 35 years

Disabling action tremor (Fahn-Tolosa-Marin Rating Scale 33/40)

Off-stimulation



DBS for Tremor

72 years old, essential tremor for 35 years

Disabling action tremor (Fahn-Tolosa-Marin Rating Scale 33/40)

On-stimulation



Clinical outcomes expected for VIM DBS

Ferreira et al. Mov Disorders 2019 

Your Title

6 months = 55-70%

1 year = 53-66%

2-3 years = 50%

4-5 years = 45%

>6 years  

33-48%

Kremer et al.

J Clin Med 2021

Cury et al.

Neurology 2017



Cury et al. Neurology 2017 

Your Title

6 months = 55-70%

66% 48%



Essential Tremor - Programming DBS
Long-term effect

Courtesy from Grenoble CHU



Should we consider DBS if the voice tremor is the most 

bothersome symptom in a paciente with ET?



Cury et al. Neurology 2017 
6 months = 55-70%

Head tremor (45%)
Voice tremor (53%)

Upper limb tremor (75%)

Lower limb tremor (32%)



6 months = 55-70%

20 ptes (19/20 had voice improved)

Voice Tremor Score



6 months = 55-70%
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Initial Programming

Parkinson’s disease: start very slow

Essential tremor: start slow

Dystonia: start moderate*



DBS and Essential Tremor 



DBS and Essential Tremor 



Effects of stim in proximity of the VIM



Essential Tremor - Programming DBS

General principles of Programming VIM DBS

• Monopolar review (define the therapeutic window)

• Teste each side separately!

• Usually the lower contacts are better

• Start with 0.5mA/ 60𝓂S/ 130Hz

• Observe:

- Postural tremor

- Kinetic tremor

- Gait 



Essential Tremor - Programming DBS

General principles of Programming VIM DBS

Current

PW 120>90>60

Fr 130=60=185

Follow the tendencies!



70 yo, Essential Tremor for 30 years



Green marketing is a practice 

whereby companies seek to 

go above and beyond.

70 yo, Essential Tremor for 30 years



DBS and Essential Tremor 











Cranial-caudal stimulation





On-stimulationOff-stimulation



0.5 mA; 60 µS; 130 Hz 0.3 mA; 60 µS; 130 Hz 

Right electrode Left electrode

Program 1



0.7 mA; 60 µS; 130 Hz 0.5 mA; 60 µS; 130 Hz 

Right electrode Left electrode

Program 2



0.9 mA; 60 µS; 130 Hz 0.7 mA; 60 µS; 130 Hz 

Right electrode Left electrode

Program 3



1.1 mA; 60 µS; 130 Hz 0.9 mA; 60 µS; 130 Hz 

Right electrode Left electrode

Program 4
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Essential Tremor - Programming DBS

Habituation

Fasano et al., 2019



Off-stim



On-stim







Left electrode



Left electrode



Left electrode



1 month later….



On-stim



After parameters adjustments







Essential Tremor - Programming DBS

Are considered good approaches to avoid habituation, except:

a) DBS Holiday

b) Turn off the stimulation at nigh

c) Increase pulse width

d) Alterning settings

e) On-demand stimulation

Polling!!



Essential Tremor - Programming DBS

Are considered good approaches to avoid habituation, except:

a) DBS Holiday

b) Turn off the stimulation at nigh

c) Increase pulse width

d) Alterning settings

e) On-demand stimulation

Polling!!



Essential Tremor - Programming DBS

One strategy: alternate between two good cathodes



00

Turn-off DBS at night! Turn-on DBS upon waking! 



Strategies to avoid habituation = Holiday

Essential Tremor - Programming DBS



What about this???



Essential Tremor - Programming DBS

Groppa et al., 2014

Ataxia after DBS for Essential Tremor



What about this???
Ataxia after DBS for Essential Tremor

Essential Tremor - Programming DBS

Groppa et al., 2014



Ataxia after DBS for Essential Tremor  = Shorten PW

Essential Tremor - Programming DBS

Groppa et al., 2014



Ataxia after DBS for Essential Tremor  = Shorten PW





Managing ataxia after VIM/PSA DBS

1. Steer the current dorsally 2. Steer the current horizontally 3. Reduce current/ pw



DBS: GROUP A



DBS: GROUP B (Walk)
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