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SUMMARY 
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The empirical work presented in this thesis investigated brain networks involved in 
inhibition and aggression. Functional imaging and Non-Invasive Brain Stimulation were 
combined in order to measure and manipulate the neural correlates of impulse con-
trol. 
 The fMRI study “A network approach to response inhibition: Dissociating functional 
connectivity of neural components involved in action restraint and action cancellation” 
(chapter 2) revealed a global response inhibition network involved in various forms of 
response inhibition. Additionally, specific neural components related exclusively to 
either response restraint or response cancellation were detected. Subsequently, this 
global network as well as the specific neural components were targeted with cTBS 
(“The role of right prefrontal and medial cortex in response inhibition: Interfering with 
action restraint and action cancellation using transcranial magnetic brain stimulation”, 
chapter 3) and global as well as specific inhibitory deficits could be induced. 
 Chapter 4 (“Out of control: Evidence for anterior insula involvement in motor impul-
sivity and reactive aggression”) focuses on the investigation of neural overlap between 
motor impulsivity and behavioural aggression employing fMRI during a response inhi-
bition and a controlled behavioural aggression paradigm. When manipulating the ex-
citability of one overlapping region in inferior frontal cortex by means of bilateral tDCS 
(“No effects of bilateral tDCS over inferior frontal gyrus on response inhibition and 
aggression”, chapter 5), effects on neither response inhibition, nor aggressive behav-
iour could be demonstrated. 
 Finally, the role of the insular cortex in aggression was investigated (“Left posterior 
insular activation during retaliation”, chapter 6). By analyzing parametric modulations 
of brain activity related to aggressive behaviour it was revealed that the posterior part 
of the left insular cortex is involved in retaliation; its possible specific role is discussed 
in detail. In the concluding study (“Reducing proactive aggression through Non-
Invasive Brain Stimulation”, chapter 7) it was demonstrated that specifically proactive 
aggression can be decreased in males by enhancing the right dorsolateral prefrontal 
cortex by means of tDCS. 
 All results are summarized and discussed in chapter 8 (“General discussion”). Impli-
cations for future research, resulting challenges in social neuroscience, and potential 
clinical applications of the results outlined in this thesis are illustrated. 
  




