
Background

Advancing TMS for PTSD – A Neuroimaging-guided 
Approach to Modulate the Threat Circuitry

• Up to 50% of patients with posttraumatic stress disorder (PTSD) do not respond to first 
line treatment1.

• Amygdala hyperreactivity is a main driver of PTSD symptoms and treatment non-
response2.

• Modulating the threat circuity via transcranial magnetic stimulation (TMS) is promising 
as an alternative PTSD intervention3. 

• TMS to right dorsolateral prefrontal cortex (DLPFC) attenuates PTSD4 and results in 
downstream modulation5 and inhibition6 of amygdala activity.

Methods

Results: Between-subject target variability

Conclusion
1) Variability in target location indicate topographic heterogeneity of the threat circuitry across individuals 

and supports the use of personalized TMS targeting approaches. 
2) A clinical course of TMS changes target location, suggesting that amygdala-guided TMS alters FC 

within the threat circuitry. 
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Results: Effect of active versus sham TMS on target topography

Objectives

Figure 3. fMRI-guided personalized targets (blue) used in clinical trial and 
standard rDLPFC target (yellow). There is significant between-subject 
variability in target topography (F(1,45) = 4,438.36, p<0.001, ηp2=0.990), 
suggesting relevance in using a personalized targeting approach.  

Figure 4. (Top) Pre- and post-TMS targets for active (n=22) and sham (n=19). (Bottom) Box plots showing pre- to post-
TMS vector change for x, y, and z direction. There was a significantly different effect of active versus sham TMS on 
change in topographic location over time (interaction, F(1,39) =4.49, p=0.040, ηp2=0.103). Active TMS, but not sham, 
significantly changed target location F(1,21) =5.65, p=0.027, ηp2=0.212). Exploratory correlation analyses in the active 
group found greater PTSD improvement to be associated with greater change in the x (more medial; r=0.45, p=0.034) 
and y direction (more anterior; r=-0.44, p=0.043). 

Figure 1. Study design

Figure 2. Personalized targeting pipeline. Targets in rDLPFC were defined using positive FC to 
right amygdala and according to three criteria: 1. Largest FC peak cluster, 2. Within 1.0 cm of the 
cortex, 3. Location tolerable for 3600 1Hz TMS pulses per day.
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1)  Determine topographic variability of personalized targets
2)  Determine effect of active versus sham TMS on target topography

We developed a functional connectivity (FC)-guided approach 
to indirectly target the right amygdala through functional 
connections with rDLPFC.

This is the first clinical trial to show that personalized neuroimaging-
guided TMS targeting the threat circuitry dampens amygdala 
hyperreactivity and leads to long-term improvements in PTSD7.

Table 1. Participant demographics

mailto:patlapa.sompolpong@emory.edu
mailto:sanne.van.rooij@emory.edu

