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Image 1 from http://www.fmri.at/research/combining-tms-fmri-approaches/
Images 2&3 from Wolff et al Nature Neuroscience 2017

The potential of concurrent TMS-fMRI

• Understand mechanisms of different 
TMS protocols
Tik et al (2017) NeuroImage

• TMS-induced fMRI activity is predictive 
of clinical response to interventions

Oathes et al (2023) Nature Mental Health

•Causal mapping of cognitive processes
Jackson et al (2021) Comm Biology

•Anatomical mapping of hidden brain 
states

Rose et al (2016) Science

http://www.fmri.at/research/combining-tms-fmri-approaches/


https://osf.io/preprints/psyarxiv/9fyxb

https://osf.io/preprints/psyarxiv/9fyxb






HCP’s neuroimaging approach 
(Glasser et al Nature Neuroscience 2013)

• Voxel size (=< 2.6 mm)
• Better separation of GM, 

WM, CSF
• More accurate surface 

mapping

• TR (~1 sec)
• Artifacts occur at higher 

frequencies > easier to 
remove with e.g. sICA+FIX

• Emerging evidence that 
some BOLD components 
occur at higher frequencies
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A novel *combined* 
TMS - precision fMRI setup
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Task fMRI maps (n=11)
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Neuronavigation



Semi-automated target definition

1. Identify 
significant 
clusters

2. Refine selected cluster 3. Transform to 
subject native 
space

Task activation
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Based on similarity of 
rfMRI connectivity to the 

switch network 



TMS vs fix univariate activations
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