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INTRODUCTION

• Fear extinction results in the 
formation of a new memory that exists 
along with the initial conditioning 
memory (Rescorla 2001, Quirk 2002).

• Neuronal signaling of contextual 
information is critically involved in the 
expression or inhibition of conditioned 
fear responses (Bouton 1983; Harris 
2000) Specifically, contextual 
information gates the expression of the 
potentially conflicting conditioning and 
extinction memories

• Deficient contextual signaling 
facilitates the development and 
maintenance of exaggerated fear 
responses in anxiety disorders. 
(Mineka 2008, Liberzon 2008)

• The present study addresses 
whether patients with PTSD show an 
altered pattern of brain activation to 
contexts that have been associated 
with fear extinction. 

• Eighteen PTSD patients and 16 
trauma exposed normal controls 
(TENC) underwent a two-day fear 
conditioning and extinction procedure. 

• Participants underwent a two-day 
fear conditioning and extinction 
protocol, as previously described 
(Milad et al., in press).  The paradigm 
entailed fear conditioning in context A 
and fear extinction in context B on 
Day 1, and fear extinction recall in 
context B on Day 2

• All experimental phases were 
conducted in a 3T fMRI scanner.

• Data was analyzed in SPM8 
modeling context activations with a 3 
second epoch convolved with a 
canonical HRF function. Conditioning, 
extinction and extinction recall phases 
were split in an early and late phase.

• The present results all refer to 
BOLD signal during the context 
presentation, prior to the conditioned 
stimulus.

METHODS

• PTSD subjects showed deactivation 
of the vmPFC and increased activation 
in the dACC, most evident in the early 
extinction recall phase, which occurs 
after both conditioning and extinction 
learning have been completed, and 
contextual information is needed to 
guide the choice of a response to the 
now-ambiguous CS.

• In addition to finding dysfunctional 
responses to extinguished cues in 
PTSD subjects (Milad, in press), our 
analysis shows that the function of 
these structures is also impaired 
during the processing of contextual 
information.

• The ability to attribute “safety”  to 
safety-related contextual cues seems 
impaired in PTSD subjects. The 
contextual information may remain 
dangerous, or at least ambiguous to 
patients with  PTSD. 

• Experiencing trauma-related 
memories and affects outside the 
traumatic context might be understood 
as an inability to express distinctive 
affective states in accordance with 
their relevant contexts.
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Context activation differences during LATE extinction 
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