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The newly proposed criteria for posttraumatic stress disorder (PTSD) in the Diagnostic and Statistical
Manual (DSM-V) include dysregulation of a variety of emotional states including fear, anger, guilt, and
shame, in addition to dissociation and numbing. Consistent with these revisions, we postulate two models of
emotion dysregulation in PTSD in which fear is not the prevailing emotion but is only one of several
components implicated in a dysregulated emotional system that also mediates problems regulating anger,
guilt, shame, dissociation, and numbing.

We discuss whether there is a relationship between fear and other emotion regulation systems that may help
further our understanding of PTSD and its underlying neurocircuitry. Two pathways describing the
relationship between fear and other emotion regulation systems in PTSD are proposed. The first pathway
describes emotion dysregulation as an outcome of fear conditioning through stress sensitization and kindling.
The second pathway views emotion dysregulation as a distal vulnerability factor and hypothesizes a further
exacerbation of fear and other emotion regulatory problems, including the development of PTSD after
exposure to one or several traumatic event(s) later in life. Future research and treatment implications are
discussed.
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COACTION

disorder (PTSD) in the Diagnostic and Statistical

Manual (DSM)-III, several models of this disorder
have been entertained. Originally a stress model was felt
to be most applicable to the disorder. However, over time,
such a model appeared less pertinent since in a classic
stress model removal of the stressor removes the stress
response (Selye, 1956), and hypothalamic pituitary adre-
nal (HPA)-axis alterations repeatedly failed to show
increased cortisol levels in PTSD (Bremner et al.,
2003a; Glover & Poland, 2002; Heim, Ehlert, Hanker &
Hellhammer, 1998; Yehuda et al., 1990, 1995; Yehuda,
Boisoneau, Mason & Giller, 1993; Yehuda, Teicher,
Trestman, Levengood & Siever, 1996; but also see Baker

Since the conceptualization of posttraumatic stress
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et al., 1999; Lemieux & Coe, 1995; Maes et al., 1998;
Pitman & Orr, 1990; Rasmusson et al., 2001). Therefore,
fear conditioning (Charney, Deutch, Krystal, Southwick
& Davis, 1993; Pitman, 1989) and other forms of
learning, including learned helplessness (van der Kolk,
Greenberg, Boyd & Krystal, 1985) were suggested as
viable models for PTSD. Currently, the dominant para-
digm in PTSD informing research and treatment is the
fear conditioning model (reviewed in Shin & Handwerger,
2009; Shin & Liberzon, 2010).

The newly proposed criteria for PTSD in DSMS,
however, have moved beyond the conceptualization of
PTSD as predominantly a fear response and include
dysregulation of a variety of emotional states, including
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fear, anger, guilt, and shame in addition to dissociation
and numbing (see also Resick & Miller, 2009). The term
“emotion dysregulation” will be used in this paper to
collectively refer to disturbances in a variety of emotional
responses. A model that describes the relationship be-
tween fear and the other emotional symptoms in PTSD is
presently lacking. In this review, we postulate a model of
PTSD in which fear is not the prevailing emotion but is
only one of several components that are implicated in a
dysregulated emotional system. Two pathways to emotion
dysregulation in PTSD describing the relationship be-
tween fear and other emotion regulation systems in PTSD
are proposed (see Fig. 1). The first pathway describes
emotion dysregulation as an outcome of fear conditioning
through stress sensitization and kindling. The second
pathway views emotion dysregulation as a distal vulner-
ability factor and hypothesizes a further exacerbation of
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Fig. 1. (a) Pathway 1: fear conditioning/stress sensitization.
Pathway 1 describes emotion dysregulation as on outcome of
fear conditioning through stress sensitization and kindling.
(b) Pathway 2: early life vulnerabilities. Pathway 2 views
emotion dysregulation as a distal vulnerability factor and
hypothesizes a further exacerbation of fear and other
emotion regulatory problems after exposure to (a) traumatic
event(s) later in life.

fear and other emotion regulatory problems, including the
development of PTSD after exposure to one or several
traumatic event(s) later in life. Investigations in PTSD to
date have focused predominantly on cross sectional
studies which are not able to directly address the causal
relationships just described. However, the pathways
described above pave a road map for subsequent long-
itudinal studies that examine this crucial causal relation-
ship in order to elucidate the neuronal underpinnings of
PTSD in a prospective manner.

Pathway 1 (Fear conditioning/stress
sensitization/kindling)

Stress sensitization

The main support for the process of fear leading to
general emotion dysregulation comes from the research
investigating the biological mechanisms underlying sensi-
tization. There is support for the notion that fear
reactions experienced during the acute aftermath of a
traumatic event followed by repeated re-experiencing of
the traumatic memory can lead to a process of sensitiza-
tion to subtle reminders of traumatic and related
memories. Sensitization of the fear and stress response
has been hypothesized to involve complex interactions
between the individual’s distress, psychophysiological
reactivity and related neurotransmitter and neurohormo-
nal responses (Charney et al., 1993; Friedman, 1994,
Post, Weiss, Smith, Li & McCann, 1997; Yehuda, 2006;
Yehuda & Antelman, 1993). Sensitization can result in a
progressive augmentation and kindling of the reactivity
of an individual and lead to an associated emergence of
general emotion dysregulation, including anger, grief,
numbing, and dissociation as well as a generalization of
the fear response. Kindling is a term used to describe the
emergence of generalized seizures in response to repeated,
subthreshold electrophysiological stimulation, usually
directed at the amygdala. In PTSD, similarly to the
kindling of seizures, the progressive augmentation, and
expansion of symptoms occurs over time and may be
related to the neural circuitry associated with the emo-
tional memory response becoming increasingly strength-
ened and expanding into neighboring neural circuits
(McFarlane, 2010; McFarlane, Yehuda & Clark, 2002;
Post et al., 1997).

A number of neurotransmitters, neurohormones, and
neuropeptides and their effects on a distinct network of
brain regions, including the ventromedial prefrontal
cortex, amygdala, and hippocampus have been proposed
to underlie this process of sensitization (Heim &
Nemeroff, 2009). In terms of neurochemical responses,
a reduced cortisol response posttrauma has been
postulated to facilitate the release of corticotrophin-
releasing factor (CRF) and norepinephrine (NE),
thereby leading to prolonged stress responses and
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sensitization of the stress-regulatory system (Yehuda,
2006). In addition, several of the neurochemical systems,
including the NE and cortisol systems, have a direct
influence on learning and extinction, thus directly
affecting conditioned fear responses as well as the
consolidation and retrieval of traumatic memories. The
findings of increased NE activity and hypocortisolism
may therefore result in enhanced encoding of traumatic
memories with associated amplification of PTSD symp-
toms (de Quervain, 2008; de Quervain & Margraf,
2008).

Fear conditioning and failure of extinction of
conditioned fear
Some authors have suggested that the progressive aug-
mentation of symptoms and increased fear reactivity are
related to a failure of the extinction of conditioned fear
and may therefore be a mechanism underlying stress
sensitization (Milad et al., 2007, 2008, 2009; Wessa &
Flor, 2007). This mechanism may also underlie the
generalization of fear responses to reminders of the
traumatic event over the course of the disorder. Following
the important work by LeDoux (1997), Davis (1992), and
Quirk (1998) on fear conditioning in animals, the neural
circuitry underlying fear conditioning has become a
powerful model to examine the neural underpinnings of
PTSD. Studies showed that the medial prefrontal cortex
(MPFC)/anterior cingulate cortex (ACC) could modulate
the amygdala response to fearful stimuli, including
fearful faces and traumatic memory recall, and that
decreased responsiveness of the MPFC/ACC led to a
disinhibition of the amygdala (reviewed in Shin &
Handwerger, 2009; Shin & Liberzon, 2010). Rauch,
Shin and Phelps (2006) therefore suggested that an
increased amygdala response with a concomitant de-
crease in ventromedial prefrontal cortex response plays a
central role in the process of sensitization through
excessive acquisition of fear associations, thereby leading
to progressive amplification of PTSD symptoms and
associated arousal (Rauch et al., 2006). This model is
further supported by studies reporting an association
between extinction recall and decreased activation of the
ventromedial prefrontal cortex and the hippocampus
(Milad et al., 2007, 2009). The hippocampus is implicated
in the mediation of stress responses, declarative memory,
and contextual aspects of fear conditioning and therefore
provides a further mechanism underlying stress sensitiza-
tion leading to augmentation of PTSD and fear symp-
toms over time. In summary, significant advances have
been made in delineating the fear circuitry in PTSD, and
it is now well established that the fear networks are
central to the etiology and maintenance of the disorder
(Jovanovic & Ressler, 2010; Shin & Liberzon, 2010).
Nevertheless, it is important to note that even though
increased amygdala response has been observed in PTSD

Pathways to emotion dysregulation in PTSD

(e.g., Liberzon et al., 1999; Shin et al., 1997, 1999, 2004,
2005; reviewed in Etkin & Wager, 2007), others have not
demonstrated this effect (e.g., Bremner et al., 1999a,
1999b; Lanius et al. 2001, 2002, 2003). In addition,
decreased amygdala response to thermal pain stimuli in
individuals with PTSD has been described and linked to
symptoms of analgesia (Geuze et al., 2007; Kraus et al.,
2009). These and other clinical studies have therefore
suggested PTSD to be a disorder involving both emo-
tional under-modulation (lack of control over or disin-
hibition of emotional responding) such as occurs during
re-experiencing/hyperarousal reactivity, and states of
emotional over-modulation (overcontrol of emotional
states) in an attempt to restrict unwanted emotional
experiences, as occurs during states of dissociation,
numbing, and analgesia (Briere & Spinazzola 2005;
Browne & Finkelhor, 1986; Ehlers, Mayou, & Bryant,
1998; Ford, Courtois, Steele, Hart & Nijenhuis, 2005;
Frewen & Lanius, 2006; Lanius et al., in press; Litz,
Orsillo, Kaloupek & Weathers, 2000; McCauley et al.,
1997; Orth & Wieland 2006; Rizvi, Kaysen, Gutner,
Griffin & Resick, 2008; Stovall-McClough & Cloitre,
2006; van der Hart, Nijenhuis & Steele, 2005; van der
Kolk, Roth, Pelcovitz, Sunday & Spinazzola, 2005;
Zlotnick et al.,1996, 2003). Emotional undermodulation
has been proposed to be mediated by failure of prefrontal
inhibition of limbic regions, whereas emotional
overmodulation may be mediated by prefrontal inhibition
of the same limbic regions (Lanius et al., 2010). It is
intriguing that these different responses somewhat reca-
pitulate the neuroendocrine findings in PTSD that have
reported low cortisol and high norepinephrine (NE), but
at other times have not found significant differences or
even showed opposite results (Geracioti et al., 2001;
Hawk, Dougall, Ursano & Baum, 2000; Liberzon et al.,
1999; Marshall et al.,, 2002; O’Donnell et al., 2004;
Pitman & Orr, 1990; Southwick et al., 1999; Yehuda
et al., 1998: Young & Breslau, 2004). Such alterations of
response may reflect the fact that PTSD is a dynamic
disorder and patients often alternate between states of
physiological hyperarousal and hypoarousal (emotional
numbing, avoidance). The concepts of emotional under-
and over-modulation provide the basis for expanding the
fear circuitry model to potentially accommodate abnorm-
alities in the regulation of multiple emotional states that
are often observed in PTSD (Frewen & Lanius, 2006;
Lanius et al., 2010; Liberzon & Martis 2006).

Relationship between fear and other emotional
systems

Having established the biological mechanisms of sensiti-
zation of the fear response, it now becomes important to
examine how fear sensitization can be applied to the
regulation of other emotions. Panksepp’s (1998) seminal
work on the neural circuitry underlying different emo-
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tional systems provides a model in which sensitization of
the fear system can lead to a destabilization of other
emotional systems and thus lead to general emotion
dysregulation. Panksepp has outlined four highly inter-
active emotional systems that are defined by genetically
coded neural circuits that, when activated, lead to specific
behaviors. The four major emotional systems that have
been proposed include (1) a fear system that is designed
to minimize the probability of bodily destruction and aids
in escaping from dangerous situations; (2) a rage system
that mediates anger and aggression; (3) a seeking system
which underlies goal-directed behaviors and may generate
curiosity and intellectual pursuits, thus facilitating learn-
ing, and (4) a panic system that plays a key role in the
maintenance of social contact by mediating social emo-
tional processes related to attachment.

Research has shown significant overlap in the neural
circuitry underlying these emotional systems, and sub-
stantial neural interaction at both the higher (e.g., medial
prefrontal cortex, anterior cingulate cortex, and amyg-
dala) and lower levels of the neuroaxis (e.g., periaque-
ductal grey) has therefore been proposed to occur among
these systems (Panksepp, 1998; Panksepp & Northoff,
2009). For example, Panksepp has postulated that the
fear system has excitatory influences on the rage, seeking,
and panic systems, whereas the rage and seeking systems
are thought to have inhibitory influences on the fear
system. As a result of these complex interactions, the
process of sensitization of the fear system in the
individual with PTSD, through repeated recollection of
traumatic and associated memories, would have effects
on the other emotional systems, thus resulting in general-
ized emotional dysregulation (i.e., symptoms not only of
fear but also anger, anhedonia-numbing, and socially
related panic).

As described above, it is important to note that even
though brain structures like the medial prefrontal cortex,
anterior cingulate cortex, and amygdala have been shown
to play a crucial role in the fear circuitry, their functions go
far beyond the mediation of fear, being involved in guilt,
grief, anger, dissociation, and analgesia (e.g., Denson,
Pedersen, Ronquillo & Nandy, 2009; Freed, Yanagihara,
Hirsch & Mann, 2009; Krajbich, Adolphs, Tranel,
Denburg & Camerer, 2009; Ludascher et al., 2010). The
amygdala, anterior cingulate cortex, and dorso- and
ventromedial prefrontal cortex are also known to mediate
important aspects of general emotion regulation such as
emotion perception, affect generation, reappraisal of
negative stimuli, suppression of emotional stimuli, and
regulation of arousal (Anderson et al., 2004; Bernat,
Cadwallader, Ward & Patrick, 2004; Eippert et al., 2007,
Goldin, McRae, Ramel & Gross, 2008; Jackson,
Malmstadt, Larson & Davidson, 2000; Johnstone, van
Reekum, Urry, Kalin & Davidson, 2007; Ochsner, Bunge,

Gross & Gabrieli, 2002; Ochsner et al., 2004; Orr et al.,
2000; Phan et al., 2005; van Reekum et al., 2007; Urry
et al., 2006). These findings strongly suggest a role for
these brain structures in the executive top-down regula-
tory control of a variety of negative affects and autonomic
arousal states rather than solely in the mediation of fear
responses. We therefore propose that sensitization of the
fear circuitry will ultimately lead to general emotion
dysregulation.

Testable hypotheses

Based on the literature just described, the pathway
proposed above would predict that in the aftermath of
traumatic events, individuals who go on to develop acute
PTSD will predominantly display symptoms of fear and
anxiety, whereas in more chronic cases one will observe
the emergence of more generalized emotion dysregula-
tion; this can be tested in time-series analyses. We also
hypothesize that strong associations between symptoms
of fear and other emotional sequelae should be evident,
such as indicated by factor analyses. We further hypothe-
size that individuals following this pathway will be most
commonly adults suffering from adult-onset traumas who
do not have a significant history of childhood maltreat-
ment, as this would have already resulted in disturbed
neurodevelopment of the emotion, and arousal regula-
tory systems and symptoms of general emotion dysregu-
lation would be already apparent (see below). We also
expect that successful early intervention of excessive fear
responding could prevent the emergence of emotion
dysregulation in this pathway, and thus treatments
specific to emotion dysregulation may not be required
for participants following this clinical course.

Pathway 2 (Early life vulnerabilities)

In contrast to the first pathway where fear is central to
the origin of PTSD, pathway 2 expands its focus to
include something that occurred before the traumatic
event (Yehuda et al., in press). It thus constitutes a
classical stress-diathesis model. Specifically, this pathway
proposes that an early childhood environment, which is
generally impoverished due to the unavailability of a
responsive attachment figure, or specifically involves
instances of childhood maltreatment and abuse, leads to
inadequate neurodevelopment of the emotional and
arousal regulatory systems and to associated emotion
dysregulation. The latter in turn results in an inability to
regulate physiological arousal to threatening events,
including traumatic experiences, thereby leading to an
exacerbation of emotion dysregulation, including the
development of PTSD after exposure to traumatic
event(s) later in life.
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Caregiver-infant attachment relationship

Evidence suggests that the caregiver—infant attachment
relationship during infancy plays a crucial role in the
development of the emotion and arousal regulatory
systems. Infants are known to rely on attachment relation-
ship for protection from external threats, for emotion
regulation and for stabilizing physiological reactions
following stressors (Schore, 2003a, 2003b; Schuder &
Lyons-Ruth, 2004). Studies have shown a strong relation-
ship between responsive parenting behaviors and the
offspring’s ability to regulate the physiological arousal to
stressors (Fish et al., 2004; Gunnar, 2005; Spangler &
Grossman, 1999). Moreover, there is now increasing
evidence that the quality of care in infancy can moderate
the expression of genetic characteristics and thus influence
the development of stress-related psychopathology, emo-
tion regulation, and disorganized attachment behavior
(Bakermans-Kranenburg & van Ijzendorn, 2004; Barry,
Kochanska & Philibert, 2008; Caspi et al., 2002; Gervai
et al., 2005, 2007; Kaufman et al., 2004; Kochanska,
Philibert & Barry, 2009; Pauli-Pott, Friedl, Hinney &
Hebebrand, 2009; Suomi, 2005). There is also increasing
evidence from the animal literature that early life adverse
experiences have significant and long-lasting effects on the
development of neurobiological systems and may lead to
“programming”’ of later stress reactivity and susceptibility
to stress-related disorders (Coplan et al., 1996; Meaney &
Szyf, 2005; Plotsky & Meaney, 1993; Seckl & Meany,
20006).

Parental care and the HPA-axis

The HPA-axis in human infants has been shown to be
particularly sensitive to parental care. Altered cortisol
levels have been associated with poor parental care in
infancy, particularly in the first year of life (Gunnar &
Donzella, 2001). Toddlers raised in Romanian or Russian
orphanages known for their extremely depriving and
under-stimulating environments failed to show expected
patterns of daily cortisol production compared to chil-
dren reared at home with an adequate parental-infant
attachment relationship (Carlson & Earls, 1997,
Kroupina, Gunnar & Johnson, 1997). Similar dysfunc-
tion of the HPA-axis has been reported in infants who
were raised in family environments with observed neglect
(Gilles, Berntson, Zipf & Gunnar, 2000).

A relationship between the type of attachment relation-
ship and HPA-axis responsivity as measured by cortisol
secretion has also been documented. Specifically, infants
displaying a secure attachment to their primary caregiver
did not exhibit elevations in cortisol during separation
from their caregiver. However, infants with a disorga-
nized attachment status associated with childhood mal-
treatment demonstrated elevated cortisol levels during
separation from their primary caregiver as well as a slow

Pathways to emotion dysregulation in PTSD

return to baseline after this separation as compared to
securely attached infants (Hertsgaard, Gunnar, Erickson
& Nachmias, 1995).

Studies focusing on actual childhood maltreatment
rather than unavailability of an attachment figure have
also proposed a key role for the HPA-axis in response to
fear and stress reactions. Alterations in glucocorticoid
levels as a result of prolonged maltreatment in childhood
have been reported and may be one mechanism under-
lying sustained fear responses in these individuals
(Bremner et al., 2003b; Heim, Ehlert & Hellhammer,
2000). In addition to the HPA-axis, neuropetides such as
arginine, vasopressin, and oxytocin have been shown to
be affected by prolonged childhood maltreatment (Heim
et al., 2009; Wismer Fries, Zigler, Kurian, Jacoris &
Pollack, 2005). Oxytocin is thought to play an important
role in maternal attachment and social bonding. More-
over, oxytocin has been shown to reduce fear and HPA-
axis responses to stress, thereby providing a mechanism
underlying sustained fear reactions and generalized
emotion dysregulation involving both social and non-
social emotions, a well-documented phenomenon in
individuals with histories of prolonged trauma (Frewen
et al., in press-a, b).

Emotion dysregulation following childhood
maltreatment: fear and beyond

Emerging research clearly shows that the affective dis-
turbances experienced by many PTSD subjects, especially
those with a history of prolonged childhood trauma, are
not limited to fear. Lanius et al. (2001, 2003) observed that
script-driven imagery of personalized trauma narratives in
individuals with PTSD predominantly due to prolonged
childhood maltreatment elicited not only elevated fear
and anxiety responses but also other negative emotions,
including anger, guilt, and shame. Subsequent affective
imagery and perception studies utilizing standardized
stimuli confirm that emotional disturbances associated
with PTSD related to childhood abuse are rarely restricted
to fear. Both McTeague et al. (2010) and Frewen et al. (in
press-a) observed elevated self-reported negative affect in
response to standardized scripts, the content of which
focused on arousal of anger or safety concerns (McTeague
et al., 2010) or rejection-shame (Frewen et al., in press-a).
Furthermore, Kim and Cicchetti (2010), using structural
equation modeling in a sample of 215 maltreated and 206
non-maltreated children (ages 6-12 years), demonstrated
that a history of neglect, physical and/or sexual abuse,
multiple maltreatment subtypes, and earlier onset of
maltreatment was directly related to symptoms of emo-
tion dysregulation. Symptoms of emotion dysregulation
are also at the core of a construct called Developmental
Trauma Disorder, a diagnosis intended to be used in
children and adolescents reflecting the complex adapta-
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tions to prolonged psychological trauma in childhood
(van der Kolk & d’Andrea, 2010). Further support for this
notion stems from a recent study by Cloitre et al. (2010)
that specifically examined the treatment of PTSD related
to childhood abuse. Results from this randomized con-
trolled trial showed that a phase-based emotion/interper-
sonal regulation-to-exposure treatment was associated
with greater benefits and fewer side effects than treatment
that excluded emotion and interpersonal training (Cloitre
et al., 2010).

The neural correlates underlying nontraumatic
emotional processing and emotion regulation in
PTSD

Neuroimaging studies in PTSD that encompassed affec-
tive disturbances other than fear also suggested a key role
for the prefrontal/amygdala circuitry. Responses to recall
of non traumatic sad and anxious memories in PTSD was
associated with decreased response in the rostral anterior
cingulate cortex and thalamus similar to what was found
during recall of traumatic memories (Lanius et al., 2003).
A further study reported decreased ventromedial pre-
frontal cortex response and decreased amygdala response
during viewing of negatively valenced/aversive pictures
(Phan, Britton, Taylor, Fig & Liberzon, 2006). A more
recent study examined effortful modification of emo-
tional responses that included enhancing, diminishing or
maintaining responses to negative pictures. Deliberate
attempts to downregulate emotional responses to nega-
tive pictures were more successful in nontraumatized
healthy controls compared to subjects with a history of
sexual assault with and without PTSD, and success was
associated with an increased response of prefrontal
regions in the nontraumatized group (New et al., 2009).
More recent studies have examined neural activation
patterns to standardized social (rejection-shame) and
nonsocial (fear-anxiety) emotional imagery (Frewen
et al., in press-a). These studies not only provide support
for the failure of cortical inhibition during the processing
of non traumatic-specific stimuli, but also suggest affec-
tive disturbances and emotion dysregulation to non-
fear-related stimuli. The latter effect likely results from
inadequate neurodevelopment of the emotional and
arousal regulatory systems and is exacerbated by addi-
tional exposure to traumatic stressors later in life.

Testable hypotheses

Based on the literature just described, we hypothesize
that individuals with childhood-onset trauma will exhibit
signs of disturbed neurodevelopment of the emotion and
arousal regulatory systems. We therefore predict the early
emergence of broad problems with emotion regulation
during childhood and expect that these concerns are less
obviously secondary to fear conditioning, but are further
exacerbated by exposure to one or several traumatic

event(s) later in life. We also hypothesize that the
frequency and intensity of emotion regulatory problems
will be significantly elevated in individuals with trauma
originating in childhood due to the already chronic and
indeed trait-like presentation of symptoms of emotion
dysregulation in many of these individuals. We also
expect that treatment including emotion regulation in
addition to exposure-based strategies will be more
effective for these individuals than a single treatment
approach, a prediction which is supported by a recent
report by Cloitre et al. (2010).

Conclusions

We have proposed that largely similar brain regions may
be implicated in fear processing and emotion regulation
of other emotions, and postulated that the relationship
between fear and other emotion regulation systems may
help us further our understanding of PTSD and its
underlying neurocircuitry. The latter proposition is of
particular relevance since PTSD has been shown to be a
dynamic disorder that can involve different forms of
emotion dysregulation. Both emotional undermodulation
(such as presenting with expressed fear, anger, and re-
experiencing/hyperarousal reactivity), and states of emo-
tional overmodulation (e.g., attempts to restrict un-
wanted emotional experiences including in dissociation,
numbing, and analgesia) are important aspects of the
complex symptom picture often observed in PTSD. This
conceptualization of PTSD is consistent with the sig-
nificant revisions to the diagnostic formulation for PTSD
that have been proposed for the fifth revision of the DSM
(http://www.dsm5.org).

Two pathways that allow direct testing of the relation-
ship between the fear-specific and broader emotion
regulation systems in PTSD were proposed. The first
fear conditioning/stress sensitization pathway suggests
that the process of sensitization can result in a progressive
augmentation and kindling of the reactivity of an
individual, ultimately culminating in the emergence of
dysregulation of a variety of emotional states. This
pathway is compatible with the idea that PTSD is a
response to a traumatic event that then alters stress/fear
neural circuitry such that it becomes more highly
responsive to triggers. A second pathway was proposed
that views emotion dysregulation as a distal vulnerability
factor and hypothesizes a further exacerbation of fear
and other emotion regulatory problems, including the
development of PTSD, after exposure to traumatic
event(s) later in life. This pathway is particularly con-
sistent with the idea of pre-traumatic risk and proposes
that an early impoverished environment due to the
unavailability of a responsive attachment figure or child-
hood maltreatment leads to inadequate neurodevelop-
ment of the emotional and arousal regulatory systems
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and thus to the emergence of both fear specifically and
general emotion dysregulation.

These pathways suggest that it will be crucial to focus
on longitudinal studies to examine the underlying biology
of PTSD in a prospective manner in order to capture the
dynamic nature of the disorder. To date, most neurobio-
logical studies of PTSD have been cross-sectional in
nature. However, it will be important to also examine
how stress, and psychophysiological and neural responses
underlying PTSD can change with exposure to stressors,
progression of the illness, the age of the individual as well
as with different pre-trauma risk factors. Such studies will
be essential not only to allow the identification of
different phenotypes of the disorder that may be im-
portant in identifying potentially different subtypes of
PTSD, but also to inform the nosology, phenomenology
and treatment of this complex disorder.
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