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The first transcranial magnetic stimulator, Sheffield 1985
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The first clinical magnetic 
stimulator, Sheffield 1985



Magnetic field
Magnetic coil

Induced electric
activity

TMS operates based on Faraday’s law
of electromagnetic induction



rTMS
• Repeated stimulation can induce changes in 

neuroplasticity

• Low frequency (1Hz) = inhibition (LTD)

• High frequency (10Hz) = potentiation (LTP)



DLPFC



Coils

• Figure-eight coil

• Double cone coil

• H-coil
en:User:MistyHora, CC BY-SA 3.0 <http://creativecommons.org/licenses/by-sa/3.0/>, via Wikimedia Commons



© Magstim

© Magventure

© Brainsway

© Nexstim



Theta Burst Stimulation

TMSrTMSiTBS

• Shorter treatment

sessions

• At least as efficacious

• Mimics endogenous

theta rhythms.



ECT rTMS (iTBS)

MADRS-score > 30 > 20

Age Older better > 18

Psychotic symptoms Yes please! No!

Substance use disorder OK No

Bipolar disorder Yes Perhaps not?

Suicidality Yes OK

Pregnancy OK Not yet?

Epilepsy OK No

Failed antidepressant trials Preferably Not necessary

ECT vs rTMS



The treatment

• MRI for navigation

• Start-up visit:

– Motor threshold determination

– Targeting the DLPFC

• 20 sessions

• Evaluation



Accelerated iTBS

TMSrTMSiTBSaiTBS

• SAINT

• 5 days

• 19/21 in 

remission!

• Time to  

response

2,5 days





SATIS 
(The Scania aiTBS implementation study)

• ”A poor mans SAINT”

• Feasibility, tolerability and preliminary
efficacy

• 20 participants + 5 nurses

• Qualitative data from nurses

• Quantitative data from patients



Parameter HF rTMS iTBS SAINT SATIS

Intensity (% of Motor Threshold) 120 120 90* 120

Frequency (Hertz) 10 50/5 50/5 5/50

Pulse train duration (seconds) 4 2 2 2

Intertrain interval (seconds) 26 8 8 8

Session duration (minutes, seconds) 37, 30 03, 17 09, 51 09, 51

Intersession interval (hours, minutes) 24, 00 24, 00 00, 50 00, 50

Pulses per session 3000 600 1800 1800

Sessions per day 1 1 10 7†

Total number of sessions 30 20 50 33

Total treatment duration (days) 42 28 5 5

Total pulses 90000 12000 90000 59400

Method of neuronavigation - - rs-fMRI** MRI

* Depth correction to consistently achieve 90 of rMT at the 
depth of the functional target,, max 120% of rMT. † Only five 
sessions day 1. ** Resting-state functional MRI.



CGI
SATIS vs The national registry for rTMS 2021*
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*Preliminary data



30 day follow-up



Take home message
• rTMS (=iTBS) is a safe and well tolerated

treatment for depression

• New accelerated protocols could potentially
give a faster response

• There is still an urgent need to replicate the
full SAINT protocol to unlock higher remission
rates

• Our findings suggest that it’s too soon to just
accelerate the protocols that are in clinical use
today



Thank you for listening!
I’m happy to answer any questions at 

marcus.n.persson@skane.se

Helsingborg                             Landskrona                             Ängelholm  


