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Medial prefrontal cortical areas have been hypothesized to underlie altered
contextual processing in posttraumatic stress disorder (PTSD). We investigated
brain signaling of contextual information in this disorder. Eighteen PTSD sub-
jects and 16 healthy trauma-exposed subjects underwent a two-day fear con-
ditioning and extinction paradigm. On day 1, within visual context A, a con-
ditioned stimulus (CS) was followed 60% of the time by an electric shock
(conditioning). The conditioned response was then extinguished (extinction learn-
ing) in context B. On day 2, recall of the extinction memory was tested in
context B. Skin conductance response (SCR) and functional magnetic reso-
nance imaging (fMRI) data were collected during context presentations. There
were no SCR group differences in any context presentation. Concerning fMRI
data, during late conditioning, when context A signaled danger, PTSD subjects
showed dorsal anterior cingulate cortical (dACC) hyperactivation. During early
extinction, when context B had not yet fully acquired signal value for safety,
PTSD subjects still showed dACC hyperactivation. During late extinction, when
context B had come to signal safety, they showed ventromedial prefrontal cor-
tex (vmPFC) hypoactivation. During early extinction recall, when context B
signaled safety, they showed both vmPFC hypoactivation and dACC hyper-
activation. These findings suggest that PTSD subjects show alterations in the
processing of contextual information related to danger and safety. This impair-
ment is manifest even prior to a physiologically-measured, cue-elicited fear
response, and characterized by hypoactivation in vmPFC and hyperactivation
in dACC.

Introduction

In classical fear conditioning, a conditioned stimulus (CS)
acquires emotional significance when paired with an
aversive unconditioned stimulus (US). This pairing in-
duces various conditioned responses (CR), such as freez-
ing in rodents and enhanced skin conductance response
(SCR) in humans. These CRs can then be extinguished
if the CS is repeatedly presented in the absence of the
US. These two types of training lead to the formation
of two distinct memories: the conditioning memory and

the extinction memory. Numerous studies have shown
that neuronal signaling of contextual information is crit-
ically involved in the expression or inhibition of con-
ditioned fear responses [1–4]. Specifically, contextual
information gates the expression of the potentially con-
flicting conditioning and extinction memories toward the
same CS. For example, when humans are conditioned
in context A and shortly thereafter extinguished in con-
text B, the CR on the next day depends upon the con-
text in which in the CS is presented. Specifically, when
the CS is presented in the “safe” context B, the CR is
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smaller than when it is presented in the “dangerous”
context A [5].

Deficient contextual signaling facilitates the develop-
ment and maintenance of exaggerated fear responses in
anxiety disorders [6]. Liberzon and colleagues recently
hypothesized that impaired contextualization represents
a pathophysiological mechanism in posttraumatic stress
disorder (PTSD). Specifically, impaired contextual signal-
ing might confer reduced ability to use external and in-
ternal contextual cues to select the most appropriate be-
havioral response out of a variety of competing options
[7].

In both rodents and humans, the brain structures in-
volved in contextual signaling during conditioning and
extinction include hippocampus, amygdala, and ventro-
medial prefrontal cortex (vmPFC). In particular, hip-
pocampus plays a crucial role in mediating the activa-
tion of a specific memory by its associated context [8–12].
One target structure of hippocampal mediation of contex-
tual selectivity is the amygdala, which plays a central role
not only in the acquisition and expression of fear, but
also in extinction learning [13–16]. Another region that
modulates amygdala responses is the vmPFC. This struc-
ture receives strong hippocampal projections and is itself
densely connected to the amygdala [17–19]. Inhibitory
control by vmPFC over amygdala has been revealed in
numerous studies [20,21]. In the rat, the PFC is subdi-
vided into infralimbic (IL) and prelimbic (PL) regions. IL
facilitates fear inhibition [22], whereas PL facilitates fear
expression [23]. The human homologues of IL and PL are
thought to be vmPFC and dorsal anterior cingulate cortex
(dACC), respectively [24]. Both structures receive modu-
lating input from the hippocampus [18,25,26].

The above-mentioned structures are dysfunctional in
PTSD subjects across a variety of paradigms [7]. Us-
ing a two-day fear conditioning paradigm in which on
day 1 a cue (or CS) was conditioned in context A
and then extinguished in context B (extinction learn-
ing), and on day 2 presented (without the US) again
in context B (extinction recall), we recently published
data related to the CS presentation: When the CS
was presented during extinction learning, PTSD sub-
jects exhibited more amygdala and less vmPFC acti-
vation than trauma exposed normal controls (TENC),
whereas during extinction recall, they displayed less ac-
tivation in hippocampus and vmPFC, as well as more
activation in dACC [27]. Data analysis of SCR follow-
ing presentation of the CS showed a significant group ×
stimulus interaction during extinction recall. The TENC
group displayed smaller SCRs to the CS-stimulus which
was extinguished previously during extinction learning
in comparison to responses of the PTSD group suggest-
ing that the recall of the extinction memory was im-

paired in the PTSD group. Moreover, we found that
CS-induced vmPFC and hippocampal activations were
significantly correlated with the expression of the ex-
tinction memory during recall, as manifest in decreased
SCRs.

The present analysis addresses the question of whether
PTSD subjects show an altered pattern of brain activa-
tion even prior to the appearance of the CS in the above
paradigm, that is, in response to the presentation of the
context that precedes the cue. This question is of substan-
tial interest in light of the impaired contextual signaling
hypothesis of PTSD described above [7]. In order to ad-
dress it, we conducted a novel analysis of the data set
from the above study of Milad et al. [27]. We assessed
brain responses to the visual contextual stimuli across the
different phases of the experiment in PTSD versus TENC
subjects. The fact that the CS is followed by the US during
conditioning but not during extinction learning or recall
creates a situation in which subjects have to cope with
conflicting information, which means that they have to
assess, whether or not the CS will be followed by a shock.
In order to resolve this conflict, the subject should draw
upon the context, that is, evaluate whether this is a con-
text in which the CS is likely, or unlikely, to be followed
by the US. We hypothesized that PTSD subjects would be
deficient in their ability to retain and use this contextual
information, and that this deficit would be reflected in al-
tered activations in the brain regions reviewed above. We
expected stronger hippocampal and vmPFC activations in
TENC versus than PTSD subjects especially during the ex-
tinction recall phase, during which the nervous system
should be preparing the activation of the extinction mem-
ory based upon the learning that had taken place the pre-
vious day. The presence of such activation would suggest
ongoing contextual signaling to inhibit amygdala-driven
fear responses to the CS.

Methods

Subjects

Eighteen patients diagnosed with PTSD (9 males, 9 fe-
males) and 16 TENC subjects (7 males, 9 females) con-
tributed data to the present study. This sample largely
overlaps with the one studied in Milad et al. [27] but with
three former subjects excluded on the basis of an updated
motion correction algorithm and six subjects added as a
result of ongoing recruitment.

All subjects participating completed the Clinician-
Administered PTSD Scale (CAPS [28]) and the Structured
Clinical Interview for DSM-IV Axis I Disorders (SCID
[29]). TENC subjects with any Axis I psychiatric disor-
der were excluded. PTSD subjects using any psychotropic
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Table 1 Group mean demographic and psychometric measures, types

of trauma exposure, and psychiatric comorbidities

Demographic and psychometric measures

PTSD TENC

Age 34.1 (±2.86) 29.0 (±2.35) P = 0.20

Years of education 14.9 (±0.50) 15.9 (±0.63) P = 0.28

Mean age at trauma

exposure

14.9 (±3.04) 18.0 (±2.16) P = 0.48

CAPS scores 63.1 (±4.99) 9.6 (±2.24) P < 0.0001

Type of trauma (numbers of subjects)

PTSD TENC

Motor vehicle

accidents

1 2

Sexual assaults 3 1

Physical assaults 5 3

Child abuse 6 2

Combat 2 1

Witness to traumatic

events

4 6

Otherwise life

threatening

situation

0 2

Current psychiatric comorbidities (numbers of subjects)

PTSD TENC

Major depression 3 0

Panic disorder 1 0

Simple phobia 1 0

Alcohol abuse 1 0

Eating disorder 2 0

The number of types of trauma and comorbidities shown may exceed

the number of subjects, because a subject may have had more than one

comorbid disorder or type of traumatic event. Data in brackets indicate

standard error of the mean (SEM).

medication within 4 weeks of study participation
(or within 1 year for neuroleptics) were excluded.
Table 1 displays demographic and psychometric data. All
study participants received a thorough explanation of the
experimental procedure, and written consent was ob-
tained in accordance with the requirements of the Part-
ners Healthcare System Human Research Committee.

Fear Conditioning, Extinction, and Testing
Procedures

The experimental protocol was identical to that of pre-
vious studies described by Milad et al. [30]. Briefly, the
US consisted of an electric shock to the fingers previously
selected by the subject to be “highly annoying but not
painful.” The US was applied only during the condition-
ing phase, where it followed the offset of the CS at a par-
tial reinforcement rate of 60%. The CS consisted of the
switch-on of a colored light in a virtual lamp, which was
positioned in the virtual context image. The shock elec-
trodes remained attached to the subject’s fingers during

all phases, and subjects were instructed throughout the
experiment that they “may or may not receive an electric
shock.”

Day 1 consisted of a conditioning phase shortly fol-
lowed by an extinction phase; day 2 consisted of an ex-
tinction recall phase. Either of two counterbalanced, dis-
tinct context images were displayed during each phase.
One was a virtual library, the other a virtual office; one
of which (A) was displayed during conditioning and the
other (B) during extinction learning and recall. Because
context A was presented during a phase in which shock
was given, it constituted a “dangerous” context, whereas
context B, which was displayed during phases in which
there was no electric shock, constituted a “safe” context.

Each phase contained 32 trials, with an inter-trial in-
terval of 12 to 18 seconds. The context (A or B) was pre-
sented for 9 seconds, alone for 3 seconds, and then in
combination with the CS for 6 seconds. Duration of con-
text and CS presentation was not jittered in order to mini-
mize behavioral variation of the effects of interest due to a
varying predictability of the presented stimuli. Given that
the SCR and fMRI responses to the CS have already been
published [27] and that fMRI responses to the CS were
treated as effects of no interest in the present analysis,
this work focuses on data related to the context presen-
tations only. Data from the 32 trials of each phase were
blocked into the first 16 (early) trials and the last 16 (late)
trials.

Psychophysiological Measures

SCR to each context trial was calculated by subtracting
the mean SCR level during the 2 seconds prior to context
onset from the highest SCR level during the subsequent
3-second context display, that is, the period before the
cue was presented. Student’s t-tests were performed to
test for statistically significant group differences in each
block.

Image Acquisition

The image acquisition parameters were identical to those
in our previous studies [30]. Scans were performed us-
ing a Siemens Trio 3.0 Tesla whole body, high-speed MRI
system (Siemens Medical Systems, Iselin, NJ, USA) with
an 12-channel head coil. After acquisition of a scout im-
age and automated shimming procedures, high resolu-
tion 3D MPRAGE sequences (TR/TE/flip angle = 7.25
ms/3 ms/7◦; 1 × 1 mm in plane × 1.3 mm) were col-
lected in the sagittal plane for spatial normalization and
positioning of the subsequent scans. Functional MRI im-
ages of blood oxygenation level dependent (BOLD) con-
trast signal changes were collected using gradient echo

CNS Neuroscience & Therapeutics 17 (2011) 227–236 c© 2010 Blackwell Publishing Ltd 229



Altered Processing of Contextual Information during Fear Extinction in PTSD A. Rougemont-Bücking et al.

T2∗-weighted echo planar imaging (EPI; TR/TE/flip angle
= 3 second/30 ms/90◦). The EPI images were acquired in
45 axial oblique slices tilted 30◦ to the anterior–posterior
commissural line, with a slice thickness of 3 mm.

Functional MRI Data Analysis

For data preprocessing, first- and second-level
modeling and analyses, SPM8 software was used
(http://www.fil.ion.ucl.ac.uk/spm/software/spm8).
Imaging time series were examined for excessive mo-
tion artifacts using the Artifact Detection Tool (ART)
software package. Outliers where identified by assessing
between-scan differences (Z- threshold: 3.0, scan to scan
movement threshold 0.6 mm; rotation threshold: 0.004
radians; http://web.mit.edu/swg/art/art.pdf). Data from
subjects with more than 10% outliers were excluded
from further analyses (two TENC, one PTSD subject).
Images from each functional run were slice-timing
corrected and realigned to the first image of the run. This
procedure generated realignment parameters for each
run that were later used as covariates of no interest in the
first-level model, as well as a mean image for each run.
Then, the mean images from each run were aligned with
the first image of each imaging run to facilitate transfor-
mation into MNI space. The subject’s MPRAGE was then
coregistered with the realigned mean image from the first
run. Next, the MPRAGE was segmented and spatially
normalized to the T1 MNI305 template included in SPM8
(Montreal Neurological Institute, MNI). The resulting
spatial transformation parameters were then applied to
the EPI time series in order to transform them to the
common anatomical coordinate space (MNI305). Finally,
to mitigate the effects of residual spatial transformation
noise, the normalized functional images were smoothed
using an 8 mm full-width at half maximum Gaussian
kernel.

For the first level, an epoch model was chosen with du-
rations of 3 seconds for the context and of 6 seconds for
the CS. The US during conditioning was modeled with
a 0.5-second duration. Modeled responses to the CS and
the US were treated as effects of no interest. Each mod-
eled regressor was convolved with the SPM canonical
hemodynamic response function (HRF). A high pass fil-
ter (128 seconds) was included in the first-level model to
correct for low frequency signal drift.

Statistical parametric maps were calculated using the
general linear model. In this analysis, the contrast of prin-
cipal interest was the 3-second duration of either the first
or the last 16 context trials of each run compared to
the implicit baseline. Contrast maps from the first level
analysis were modeled in a second level mixed effects
analysis using a 3-way factorial design (factor 1: Sub-

jects, modeled independently with equal variance; factor
2: Groups, PTSD or TENC, modeled independently with
unequal variance; factor 3: Condition, that is, first 3 sec-
onds of context presentation vs. baseline, modeled de-
pendently with equal variance). Total degrees of freedom
were 96. Group × Condition interactions were examined
using voxel-wise t-statistic maps.

A Priori Brain Areas, Functional Regions of
Interest (ROIs)

A priori brain areas examined consisted of the vmPFC,
dACC, amygdala, and hippocampus. VmPFC was defined
as the medial wall of the prefrontal cortex inferior to the
genu of the corpus callosum, with z-coordinates below
0 [31]. dACC was defined as ACC superior to the cor-
pus callosum, with y coordinates between 0 and +30 mm
[32] and z coordinates up to +50 mm [33]. Localization of
activations in the amygdala and hippocampus were ver-
ified using the WFU pickatlas (Wake Forest University,
School of Medicine Winston-Salem, NC, USA). For these
four areas, a significance threshold of P < 0.001 (one-
tailed, uncorrected) was applied, whereas for activations
outside the a priori areas a more stringent threshold of P

< 0.0001 was employed. Once significant main effects of
Condition had been identified within the a priori brain ar-
eas, functional regions of interest (ROIs) were defined as
clusters of activation with at least four contiguous vox-
els exceeding the aforementioned thresholds. Beta val-
ues were then extracted from these ROIs using Marsbar
(http://marsbar.sourceforge.net). These values were then
used to generate plots representing the beta values of the
PTSD and TENC groups in the contrast of interest.

Results

Psychophysiology

No SCR group differences during context presentations
were found in any experimental block. In general SCRs
during context presentations were much lower than the
previously reported SCRs in response to CS presentations
within the same paradigm [27]. Thus, no additional anal-
yses of the SCR data were performed.

BOLD Responses during Fear Conditioning

Table 2 presents all brain areas that showed activations or
deactivations meeting the threshold criteria for the two
parts of each of the three experimental runs.

During early conditioning, there were no significant
group activation differences in any a priori area. Dur-
ing late conditioning, PTSD subjects showed significantly
greater dACC activation than TENCs (Figure 1). This
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Table 2 Significant activations (+ sign) and deactivations (− sign) during the different phases of the experiment in a priori areas of interest (threshold

for peak voxel P < 0.001, one-tailed, uncorrected, Z = 3.09) and in other brain areas (threshold for peak voxel P < 0.0001, one-tailed, uncorrected, Z =
3.72); number of voxels in clusters computed for threshold of P = 0.001. Contrast: PTSD +/− TENC, context versus baseline.

Area of activation MNI coordinates Number of voxels Z value P value

x Y z

Conditioning early
A priori areas

None

Areas outside the a priori areas

Occipital cortex (+) −36 −62 −8 217 4.19 <0.0001

Conditioning late
A priori areas

dACC/SFG (+) −12 26 50 54 4.05 <0.0001

Areas outside the a priori areas

Frontal cortex, middle frontal gyrus (+) 42 4 52 158 4.31 <0.0001

Posterior cingulate gyrus (+) −14 −32 32 76 4.23 <0.0001

Extinction learning early
A priori areas

dACC (+) 10 22 48 56 3.84 0.0001

Areas outside the a priori areas

None

Extinction learning late
A priori areas

vmPFC (–) −6 20 −6 176 4.07 <0.0001

Areas outside the a priori areas

Frontal cortex, ant. medial part (–) 14 62 14 156 4.37 <0.0001

Occipital cortex and parahippocampal gyrus (–) 18 −74 14 349 4.17 <0.0001

Occipital cortex (–) 46 −68 −4 182 4.16 <0.0001

Extinction recall early
A priori areas

dACC (+) 4 22 44 42 3.49 0.0002

vmPFC (–) 2 36 −14 66 3.62 0.0001

Areas outside the a priori areas

Frontal cortex, middle frontal gyrus (+) −42 6 32 131 4.11 <0.0001

Extinction recall late
A priori areas and areas outside the a priori areas

None

Figure 1 Conditioning: dACC/SFG activation

during the last 16 (late) context

presentations. Graph shows comparison of

beta values in relation to baseline activity of

the two groups (error bars indicate SEM).

Numbers following x, y, and z refer to MNI

coordinates. Figure shows map of brain

activation at a threshold of P = 0.0001

displayed on a group averaged T1-template.

Yellow= increased activation in PTSD versus

TENC subjects. Red circle indicates dACC.
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Figure 2 Extinction learning: A. dACC activation during the first 16 (early) context presentations. B. vmPFC deactivation during the last 16 (late) context

presentations. Same description of plots and figures as in Figure 1. Yellow = increased activation, blue = decreased activation in PTSD versus TENC

subjects. Red circles indicate dACC and vmPFC.

cluster was adjacent to the superior frontal gyrus (SFG).
Analysis of the corresponding beta values revealed that
this group difference is in fact attributable to the PTSD
subjects’ failure to deactivate dACC, whereas a deactiva-
tion was seen in TENCs.

Bold Responses during Extinction Learning

During early extinction learning, greater dACC activation
was observed in PTSD versus TENC subjects (Figure 2A),
with the difference attributable to dACC activation in the
PTSD group in contrast to slight deactivation in the TENC
group. During late extinction, there was lesser vmPFC ac-
tivation in PTSD than in TENC subjects (Figure 2B), at-
tributable to PTSD subjects’ failure to activate the vmPFC
in contrast to activation in the TENC group.

Bold Responses during Extinction Recall

During early extinction recall, both greater dACC activa-
tion and lesser vmPFC activation were observed in PTSD

versus TENC subjects (Figure 3). The plots show that the
dACC group difference was due to activation in the PTSD
group but not in the TENC group (Figure 3A), whereas
the vmPFC group difference was due to deactivation
in the PTSD group but activation in the TENC group
(Figure 3B). There were no significant group activation
differences during late extinction recall.

Discussion

The present analysis revealed a consistent pattern of
activation differences in response to contextual infor-
mation between study groups involving regions in the
medial wall of the prefrontal cortex. Relative to trauma-
exposed but psychiatrically healthy subjects, PTSD sub-
jects showed deactivation of the vmPFC and increased
activation in the dACC. These between-group differ-
ences were most pronounced in the early extinction
recall phase (which occurred after both conditioning
and extinction learning had taken place), during which
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Figure 3 Extinction recall: A. dACC activation

and B. vmPFC deactivation during context

presentation for the first 16 (early) context

presentations. Same description of plots and

figures as in Figure 1. Red circles indicate

dACC and vmPFC.

contextual information is needed to guide the choice of a
response to the now-ambiguous CS. Thus, in addition to
the previous finding of dysfunctional responses to extin-
guished cues in PTSD subjects [27], our current analysis
reveals that the function of these structures is also im-
paired even during the processing of contextual informa-
tion prior to cue presentation.

Our results concerning the vmPFC seem to be in line
with literature describing the reactivity of this structure to
conditioned cues. The vmPFC is known to inhibit fear re-
sponses by exerting top-down control over the amygdala
[20,21,34], and persons with PTSD have been found to be
deficient in this regard [35,36]. What is noteworthy from
the present analysis is that deficiencies in vmPFC activa-
tion (and exaggerated dACC activation discussed below)
are evident even in the absence of an autonomous fear
response. In contrast to the significant group and stim-
ulus interactions of the SCRs found in response to the
CS in these same subjects [27], SCRs in response to the
preceding context presentations were weak and no group
differences were observed. This is consistent with low
fear, thereby suggesting that the role of the vmPFC ex-
tends beyond merely inhibiting the fear response. In the
paradigm employed here, we propose that vmPFC activa-
tion also corresponds to recognition of a safe context. In
conjunction with the data presented by Milad et al. [27]

our data suggest the following: whereas identification of
the context sets the stage for the selection of a specific
memory association, the actual expression or suppression
of the fear reaction as represented by SCR depends on
the occurrence of the CS. Therefore, the lack of vmPFC
activation during both late extinction learning and early
extinction recall in PTSD subjects may be reflecting fail-
ure to learn, or retain learning, that a context in which
shock does not occur is safe.

A surprising finding in the present study is the ex-
tent of dACC involvement in signaling contextual infor-
mation throughout the different phases. The dACC has
been implicated in processes such as reward, pain, un-
certainty, and cognitive interference [37–41]. It has also
been shown that activity of the dACC, which projects to
the amygdala [42], correlates positively with the expres-
sion of fear in healthy humans [43]. There is emerging
evidence that dACC mediates the exaggerated signaling
of threat commonly found in people with anxiety disor-
ders such as PTSD [44,45]. Our finding of reduced dACC
deactivation during late conditioning in PTSD subjects
may indicate sustained dACC reactivity in this group.
This interpretation is supported by the observation that in
rodents the prelimibic cortex (PL, which is a purported
homologue of the dACC in humans) mediates the ex-
pression of a learned fear response during conditioning
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[46]. Furthermore, the persistence of PL responses af-
ter extinction training is associated with failure to ex-
press extinction memory [23]. Thus, the increased dACC
activity observed in PTSD subjects during extinction
learning and recall may be related to failure to learn, or
retain learning, that a new context in which shock is no
longer presented is not dangerous. Interestingly, dACC
activation in response to contextual stimuli was situated
more dorsally and cranially than the dACC activation ob-
served in response to cue stimuli in the same paradigm,
using virtually the same sample [27]. This difference in
localization may be due to the fact that different types of
stimuli were processed leading to different psychophysio-
logical outcomes (weak SCR to contextual stimuli, strong
SCR toward cue stimuli).

Limitations of this study mainly pertain to the small
sample sizes. It is possible that significant between-
group differences in hippocampal and amygdala activa-
tion would have emerged had larger sample sizes been
studied. The same limitation applies to the SCR finding:
a higher number of subjects and greater statistical power
might have resulted in a significant group difference be-
tween PTSD and TENC subjects in response to the context
presentation. Also, a longer duration of the context pre-
sentation might have allowed unveiling group differences
as the SCR typically has a latency of 2–3 seconds after the
sympathetic activation occurs.

In conclusion, the main finding consists of a pat-
tern of vmPFC hyporeactivity and dACC hyperreactiv-
ity to contexts signaling either safety or danger in per-
sons with PTSD which is manifest even prior to the fear
response. The former may be interpreted as conveying
a lesser ability to make use of safety information, and
the latter as conveying a greater ability to make use
of danger information in this disorder, thereby repre-
senting opposite sides of a coin. This interpretation ap-
pears in line with the concept proposed by Liberzon and
colleagues of a “contextualization network” situated in
the medial wall of the prefrontal cortex that is aber-
rant in PTSD [7]. Those authors suggest that the struc-
tures within this network (such as the dACC and vmPFC)
are not merely involved in threat-related signaling but
further play a crucial role in the appropriate discrimi-
nation of a large variety of stimuli. This discrimination
would enable appropriate assessment of each stimulus
with regard to its cognitive, social, and internal context–
allowing the individual to express an optimally adap-
tive behavioral response. With regard to PTSD, impaired
functioning of this network could result in such symp-
toms as the often-encountered expression of trauma-
related memories and affects outside the traumatic con-
text, and to the symptom of emotional numbing, which
might be understood as an inability to experience var-

ious affective states in accordance with their relevant
contexts.
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