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“Individualized” TMS Targets

SAINT Neuromodulation System FDA approved 9/2022

Cole et al. 2020 AJP, Cole et al. 2021 AJP : >80% response rate
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Symptom-Specific TMS Targets?



 

 

  

 

 

 

 

 

          

 

   

 

 

 

 

 

 

 

 

 

 

         

      

 

  Figure 2: Connections correlated with improvement in individual depressive symptoms match one of two general patterns. (a) In our 

discovery cohort, connections correlated with improvement in certain symptoms such as sadness, anhedonia, and concentration were 

similar while connections correlated with improvement in other symptoms such as sex, sleep, and indecisiveness were similar.  (b) Based 

on spatial similarity, our 21 individual symptom maps split into two distinct clusters which we term “dysphoric” and “anxiosomatic” for 

convenience. (c) This two-cluster solution was highly replicable across different symptom scales and across two independent datasets. 

Lateral views of the brain are shown; for medial views, see figure S4. 
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Review: Horn and Fox 2020 Neuroimage

DBS Network Mapping



What if we’re (VERY) unsure of our 
target?



Lesion Localization 

Review: Fox 2018 NEJM



Lesion “Network” Localization 
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Addiction Remission

Pfwe<0.05
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Lesion mapping of depression (n = 461)
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Conclusions

• Neuromodulation effects propagate beyond 
the target region to modulate brain circuits 

• The human connectome can be used to 
map neuromodulation effects onto brain 
circuits

• These brain circuits may provide improved 
targets for neuromodulation treatments
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