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Major Depressive Disorder

Severe psychiatric disorder

WHO common mental 
disorders

• Relapse

• Treatment-resistance

• Chronicity

OPEN DOOR

The chemical brain…. The electrical brain….



Non-invasive, ‘painless, no 
anesthesia (ECT)

Conscious

Allows a non-invasive stimulation 
of well-defined neocortical

regions

Allows to investigate causal
relationships between brain 

activity and behaviour

(r)TMS procedure
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Efficacy Application

Schutter 2009, Psych Med

Modest

Level A evidence
Lefaucheur et al., 2014, 2020

HF-rTMS /LF-rTMS/ bilateral/ (i)TBS

DLPFC/ DMPFC

Multiple sessions

Daily, spread over weeks

FDA approved treatment for depression

Cave: Treatment resistant depression
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How to improve response and remission rates  for our depressed patients? 



1.Longer 
treatment 
duration

2. Higher 
intensities

3. More pulses

Gershon et al., 2003, Am J Psychiatry 

To increase response...

Parameters
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TMS coil positioning • 5-cm-rule
• Stimulation over F3
• Neuronavigated stimulation
• ….

The absence of a clear anatomical criterion to define the optimal brain target keeps 
the uncertainty around the clinical relevance of precision targeting

4. Accurate localization

PERSONALIZED AND STRATIFIED TREATMENT AS AN AVENUE TO PRECISION 
MEDICINE

No large a priori clinical trials have clearly demonstrated superiority between 
neuronavigated and non-neuronavigated targeting
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PERSONALIZED AND STRATIFIED TREATMENT AS AN AVENUE TO PRECISION 
MEDICINE

More effective Less effective left DLPFC 

sgACC

5. Personalisation treatment
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NOVEL STIMULATION PATTERNS, TARGETS, AND COILS

What about accelerated rTMS ?

Intensify rTMS paradigms?

6. Accelerated stimulation
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NOVEL STIMULATION PATTERNS, TARGETS, AND COILS

What about accelerated rTMS ?

6. Accelerated stimulation

Holtzheimer et al., 2010, Depress Anxiety

N = 14

Open label study

Unipolar treatment resistant major depression

‘add on’ therapy’

15 HF-rTMS (10Hz) sessions/ 2 days (5-10)

100% MT

RR: 36%
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5 times/day, 4 days (20 sessions) 
1620 pulses/session: total 32.400 pulses
110% rMT, 15 min intersession interval

Accelerated SHAM-controlled-crossover studies

aHF-rTMS

aiTBS 28% 38%
15% 30%

Response
Remission

Remission
Response35 %

35 %

n=47

n=21



PRELIMINARY CONCLUSIONS 1 
̶ Safe procedure, well-tolerated

̶ Ca 35 % response ≈ remission after 4 days! 
(delayed effects aiTBS)

̶ Neurobiological changes present after 4 days of 
accelerated stimulation

Time gain…!
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How to improve response and remission rates  for our depressed patients? 

More effective Less effective left DLPFC 

sgACC

Personalized 
sgACC-left DLPFC 
functional connectivity
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Williams et al., 2018, Brain

Personalized and targeted iTBS anti-correlations between Left DLPFC and sgACC

N= 6 Open label

Ten sessions per day

50 min ISI

18 000 pulses/day 

for five
consecutive days 

90 000 total pulses

Five of six participants qualified as responders (>50% decrease in the HDRS17), and 
four participants were in full remission (HDRS17 < 7)

Bael
Baseline 



STANFORD NEUROMODULATION THERAPY (SNT):

16

2020

2022

N=22
open

N=32
RCT

Nineteen of 21 participants (90.5%) met remission criteria

Randomized active (N=14) or sham (N=15)
Active 85.7% response, 78.6 % remission
Sham 26.7% response, 13.3 % remission

F3

F3



STANFORD NEUROMODULATION THERAPY (SNT):
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Nineteen of 21 participants (90.5%) met remission criteria

Randomized active (N=14) or sham (N=15)
Active 85.7% response, 78.6 % remission
Sham 26.7% response, 13.3 % remission

F3

F3
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F3

sgACC

LR

DLPFC

VLPFC

PRELIMINARY CONCLUSIONS 2 

The left  VLPFC: a potentially 
more optimized stimulus target 
for accelerated rTMS ?



Future Directions

Accelerated rTMS may coming closer to higher 
response and remission rates in depression

Brain imaging and rTMS treatment as clinical 
guidance tool

pag. 19

Need for large 
prospective 

studies…!



Future Directions
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2022

MRI/EEG
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• Acute treatment: ECT rTMS tDCS
• Maintenance sessions?

• Long- term treatment: DBS VNS

• Relapse prevention: VNS 



Ghent Experimental Psychiatry (GHEP) Lab

Thank you for your attention

europeansbs@brain-stimulation.eu

https://www.brain-stimulation.eu/


