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perception, attentional focus, and awareness of pain 
among others (12, 13). In addition, depersonalization has 
been described in a significant percentage of individuals 
facing acute life threat (reviewed in 9). Information related 
to the traumatic experiences is often differently encoded 
in these altered states, resulting in decreased access to in
formation about the trauma once the person returns to his 
or her baseline state. This may give a subjective sense of 
“compartmentalization” of the trauma and lead to cogni
tive fragmentation or emotional detachment from the ex
perience. The cost of this detachment may be avoidance 
of necessary cognitive and affective processing of trauma 
in its aftermath (5, 6, 14). Acute dissociative responses to 
psychological trauma have been found to predict the de
velopment of chronic PTSD (15, 16). Moreover, a chronic 
pattern of dissociation in response to reminders of the 
original trauma and minor stressors develops in persons 
who experience acute dissociative responses to psycho
logical trauma (17).

This review will focus on the neurobiological and clini
cal features of chronic dissociation (defined as detach
ment states, depersonalization, derealization, and subjec
tive distance from emotional experience for the purpose of 
this review) in PTSD. Specifically, we will present evidence 
in favor of a dissociative subtype of PTSD, with clinical 
and neurobiological features that can be distinguished 
from nondissociative PTSD. The dissociative subtype is 
characterized by frequent overmodulation of affect, while 

In this article we present evidence that there is a spe
cific dissociative subtype of posttraumatic stress disorder 
(PTSD), with neurobiological features that distinguish 
it from nondissociative PTSD. Dissociation is a com
mon feature of PTSD (1–3). It involves disruptions in 
and fragmentation of the usually integrated functions of 
consciousness, memory, identity, body awareness, and 
perception of the self and the environment (4). Although 
there are many ways to conceptualize dissociation, a use
ful heuristic is that dissociation involves detachment from 
the overwhelming emotional content of the experience 
during and in the immediate aftermath of trauma. Altera
tions in memory encoding and storage ensue, leading to 
fragmentation and compartmentalization of memory and 
impairments in memory retrieval (5, 6). Chronic psycho
logical, sexual, and physical trauma as well as emotional 
neglect, including parental psychological unavailability, 
have been etiologically related to dissociation (7–10). It 
has been hypothesized that such jarring experiences elicit 
dissociation, promoting a discontinuity of conscious ex
perience and memory (11).

Even though dissociative symptoms are often observed 
following exposure to chronic psychological trauma, acute 
traumatic events can also lead to dissociative experiences, 
often referred to as peritraumatic dissociation. For ex
ample, a number of studies of individuals experiencing 
danger or life threat have shown specific peritraumatic 
dissociative changes, including alterations in time sense, 
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In this article, the authors present evi-
dence regarding a dissociative subtype 
of PTSD, with clinical and neurobiologi-
cal features that can be distinguished 
from nondissociative PTSD. The disso-
ciative subtype is characterized by over-
modulation of affect, while the more 
common undermodulated type involves 
the predominance of reexperiencing 
and hyperarousal symptoms. This ar-
ticle focuses on the neural manifesta-
tions of the dissociative subtype in PTSD 
and compares it to those underlying the 
reexperiencing/hyperaroused subtype. 
A model that includes these two types 
of emotion dysregulation in PTSD is 
described. In this model, reexperienc-
ing/hyperarousal reactivity is viewed as 

a form of emotion dysregulation that 
involves emotional undermodulation, 
mediated by failure of prefrontal in-
hibition of limbic regions. In contrast, 
the dissociative subtype of PTSD is de-
scribed as a form of emotion dysregula-
tion that involves emotional overmodu-
lation mediated by midline prefrontal 
inhibition of the same limbic regions. 
Both types of modulation are involved 
in a dynamic interplay and lead to alter-
nating symptom profiles in PTSD. These 
findings have important implications for 
treatment of PTSD, including the need 
to assess patients with PTSD for dissocia-
tive symptoms and to incorporate the 
treatment of dissociative symptoms into 
stage-oriented trauma treatment. 

Emotion Modulation in PTSD: Clinical and 
Neurobiological Evidence for a Dissociative Subtype
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the medial prefrontal cortex, the anterior cingulate cortex, 
and the limbic system.

Emotional undermodulation: failure of corticolimbic 
inhibition. Patients with reexperiencing/hyperaroused 
PTSD exhibit abnormally low activation in medial anterior 
brain regions that are implicated in arousal modulation 
and emotion regulation more generally, including the 
ventromedial prefrontal cortex (19) and the rostral 
anterior cingulate cortex (24). Consistent with impaired 
cortical modulation, increased activation of the limbic 
system, especially the amygdala (a brain structure that 
has been shown to play a key role in fear conditioning), 
has often been observed in PTSD patients after exposure 
to traumatic reminders as well as to masked fearful 
faces (24, 25). We conceptualize this group of patients as 
experiencing emotional undermodulation in response 
to traumatic memories. This type of response includes a 
subjective reliving experience of the traumatic events, such 
as a flashback. Reexperiencing/hyperarousal reactivity 
can be viewed as a form of emotion dysregulation that 
involves emotional undermodulation, mediated by failure 
of prefrontal inhibition of limbic regions.

Further support for this model is found in studies that 
take a dimensional approach (involving different symp
tom severities and associated neural activation patterns 
within each response subtype) to individual differences in 
reexperiencing symptoms in response to trauma remind
ers. This method examines correlations between severity 
of state reexperiencing to trauma scripts and brain activ
ity in regions associated with awareness and regulation of 
arousal and emotions (21). These studies have shown that 
severity of state reexperiencing was positively correlated 
with activation in the right anterior insula, a brain region 
that is involved in the neural representation of somatic 
aspects of emotional states and interoception of feeling 
states. State reexperiencing was negatively correlated with 
activation of the rostral portion of the anterior cingulate 
cortex, a brain region involved in arousal and emotion 
regulation. These findings are consistent with the phe
nomenology and clinical presentations of PTSD patients 
who exhibit pathological emotional undermodulation 
during reexperiencing states, including a variety of nega
tive emotional states and associated bodily experiences.

Emotional overmodulation: excessive corticolimbic 
inhibition. In contrast to the reexperiencing/hyper
aroused subtype, patients with dissociative PTSD exhibit 
abnormally high activation in brain regions involved 
in arousal modulation and emotional regulation, 
including the dorsal anterior cingulate cortex and the 
medial prefrontal cortex. The dissociative PTSD patients 
can be conceptualized as experiencing emotional 
overmodulation in response to exposure to traumatic 
memories. This can include subjective disengagement 
from the emotional content of the traumatic memory 
through depersonalization or derealization responses, 

the more common undermodulated type involves the 
predominance of the more commonly studied reexperi
encing and hyperarousal symptoms. These findings have 
important implications for treatment of PTSD, including 
the need to assess patients with PTSD for dissociative 
symptoms and to incorporate the treatment of dissocia
tive symptoms into stageoriented trauma treatment.

Failed Versus Excessive Corticolimbic 
Inhibition: A Model of Emotional 
Under- and Overmodulation in PTSD

Neurobiological Studies

Bremner (18) has hypothesized that there may be two 
subtypes of acute trauma response that represent unique 
pathways to chronic stressrelated psychopathology: one 
is primarily dissociative and the other predominantly in
trusive and hyperaroused. Data from neuroimaging stud
ies have shown that two subtypes of response can persist 
in persons with chronic PTSD and are associated with 
distinct patterns of neural activation upon exposure to re
minders of traumatic events (19–21). It should be noted 
that these response patterns are not completely distinct 
and that individual patients with PTSD may show both re
sponse patterns either simultaneously or at different time 
points. However, PTSD patients with prolonged traumatic 
experiences such as chronic childhood abuse or combat 
trauma often show a clinical syndrome that is charac
terized by chronic symptoms of dissociation (1–3, 15) as 
opposed to patients who have suffered from more acute 
traumatic experiences (see clinical section below).

There have been investigations of the neuronal circuitry 
underlying reexperiencing/hyperaroused versus dissocia
tive responses in chronic PTSD that have used functional 
MRI (fMRI) and scriptdriven imagery. In this research 
paradigm, patients construct a narrative of their traumat
ic experience that is later read to them while they are in 
the scanner. Patients are instructed to recall the traumatic 
memory as vividly as possible during “trauma scripts” and 
immediately afterward, while the MRI scanner measures 
oxygen utilization in different brain regions. Results have 
shown that psychobiological responses to recalling trau
matic experiences can differ significantly among patients 
with chronic PTSD (22, 23). Approximately 70% of patients 
had the subjective experience of reliving their traumatic 
experience and showed an increase in heart rate while re
calling the traumatic memory (19). The other 30% of PTSD 
subjects had a dissociative response. The latter predomi
nantly involved subjective states of depersonalization and 
derealization with no significant concomitant increase 
in heart rate (19). The neural correlates of reexperiencing 
states and dissociative states, respectively, in PTSD show 
opposite patterns of brain activation in brain regions that 
are implicated in arousal modulation and emotion regula
tion. In particular these differential patterns are found in 
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stems from the pain neurobiology literature. In a study 
examining healthy subjects, Roeder et al. (28) found de
creased amygdala activity in response to painful stimula
tion during hypnosisinduced states of depersonalization. 
These findings are also consistent with amygdala deac
tivation in response to thermal pain stimuli in patients 
with PTSD as well as with borderline personality disor
der patients who generally show high levels of dissocia
tion (29–31). A recent study revealed a similar pattern of 
increased midcingulate and insula activation in patients 
with borderline personality disorder and comorbid PTSD 
in conjunction with reduced pain sensitivity during script
induced dissociative states (32).

Experimental studies examining emotional memory 
suppression in healthy subjects provide additional sup
port for the model that dissociative PTSD involves hyper
inhibition of limbic regions with memory suppression 
associated with increased frontal and decreased hip
pocampal activity (33). Here, a complex neural network 
appeared to be involved actively in topdown memory 
suppression, including dorsolateral and ventrolateral pre
frontal cortex (Brodmann’s area [BA] 45/46); anterior cin
gulate cortex (BA 32); the contiguous presupplementary 
motor area (BA 6); a lateral premotor area in the rostral 
portion of the dorsal premotor cortex (BA 6/9); and the 
intraparietal sulcus (BA 7) (also in bilateral BA 47/BA 13 
and right putamen). In addition, memory suppression 
was significantly associated with bilateral hippocampal 
inhibition. The authors conclude that their study provides 
a possible neurobiological model for suppression of un
wanted memories, consistent with the occurrence of dis
sociative amnesia (33).

The aforementioned findings, supporting the cortico
limbic inhibition model of dissociative PTSD, are consis

mediated by midline prefrontal inhibition of the limbic 
regions.

Dimensionally, dissociative response to trauma re
minders is negatively correlated with right anterior insula 
activation and positively correlated with activation in the 
medial prefrontal cortex and dorsal anterior cingulate cor
tex (21). In motor vehicle accidentrelated PTSD, the me
dial prefrontal cortex cluster that was positively correlated 
with state dissociative symptoms was negatively corre
lated with amygdala activity during scriptdriven imagery 
(26). This finding provides support for hypothesized hy
perinhibition of limbic regions by medial prefrontal areas 
in states of pathological overmodulation, i.e., during dis
sociative states in response to traumarelated emotions.

A recent study by Felmingham et al. (27) gives further 
support to the notion of distinct dissociative and nondis
sociative reactions in PTSD, based on the corticolimbic 
inhibition model. Using fMRI, these investigators exam
ined the impact of dissociation on fear processing in two 
groups of PTSD patients, one with high and the other with 
low dissociation scores. Felmingham et al. (27) compared 
brain activation during the processing of consciously and 
nonconsciously perceived fear stimuli. Patients with dis
sociative PTSD showed enhanced activation in the ventral 
prefrontal cortex during conscious fear processing, rela
tive to patients with nondissociative PTSD. The authors 
suggest that these data support the theory that dissocia
tion is a regulatory strategy invoked to cope with extreme 
arousal in PTSD through hyperinhibition of limbic re
gions, with this strategy most active during conscious pro
cessing of threat. A model of the two subtypes of PTSD is 
presented in Figure 1.

Additional evidence for hyperinhibition of the limbic 
system, including the amygdala, during dissociative states 

FIGURE 1. A Model of Emotional Under- and Overmodulation in PTSDa
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a In this model, reexperiencing/hyperarousal reactivity to traumatic reminders is viewed as a form of emotion dysregulation that involves 
emotional undermodulation, mediated by failure of prefrontal inhibition of limbic regions. In contrast, the dissociative reactions to traumatic 
reminders are described as a form of emotion dysregulation that involves emotional overmodulation, mediated by midline prefrontal inhibi-
tion of the same limbic regions. Figure adapted from Hopper et al. (21). Copyright © 2007 International Society for Traumatic Stress Studies. 
Reprinted with permission.
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primary depersonalization disorder, studied using brain 
electrical activity mapping. They found left frontal over
activation, indicated by increased anteriorized alpha ac
tivity. They demonstrated with SPECT that this patient 
showed impaired perfusion in the left caudate and in
creased activity in posterior frontal areas. A subsequent 
investigation of a group of depersonalization disorder 
patients examined eventrelated fMRI to neutral, mild, 
and intensely happy and sad facial expressions, with si
multaneous measurements of skin conductance levels 
(38). Relative to healthy comparison subjects, deperson
alization disorder patients showed a decrease in subcorti
cal limbic activity to increasingly intense happy and sad 
facial expressions. Moreover, for both happy and sad facial 
expressions, depersonalization disorder patients, but not 
healthy subjects, exhibited negative correlations between 
skin conductance measures and activation in the bilat
eral dorsal prefrontal cortices. In summary, these studies 
support the hypothesis that depersonalization disorder 
subjects exhibit increased prefrontal activity or decreased 
limbic activity. In turn, this inhibition may result in the hy
poemotionality frequently reported in these patients.

Clinical Studies

As described above, PTSD involves both under and 
overmodulation of affect and individual patients with 
PTSD may show both response patterns either simultane
ously or at different timepoints. However, PTSD patients 
with prolonged traumatic experiences such as chronic 
childhood abuse or combat trauma often exhibit a clinical 
syndrome that is characterized by chronic and frequent 
symptoms of dissociation (1–3, 15, 39–41) as opposed to 
patients who have suffered from more acute or single blow 
forms of trauma.

Terr (39) proposed two types of traumatic experiences. 
Type I trauma refers to traumatic conditions that result 
from single traumatic experiences and include predomi
nantly full and vivid detailed memories, cognitive reap
praisals, and misperceptions. In contrast, type II trauma 
was proposed to be associated with longstanding or re
peated exposure to extreme stressors and includes dis
sociation, denial and numbing, states of selfhypnosis, 
and rage. Further support for these findings comes from 
a study by van der Kolk et al. (40) who, as part of a DSM
IV field trial, examined a sample of 395 traumatized treat
mentseeking subjects and 125 nontreatmentseeking 
subjects who had been exposed to traumatic experiences. 
Results showed that participants who had suffered early 
onset interpersonal abuse (age ≤14 years) had signifi
cantly higher percentages of endorsements of dissociative 
symptoms than participants with lateonset interpersonal 
abuse and disaster survivors. Moreover, subjects with dis
sociative symptoms continued to suffer from dissociation 
even after they no longer met criteria for PTSD, thus sug
gesting severe, chronic dissociative symptoms in response 
to early onset interpersonal violence.

tent with the phenomenology and clinical presentation of 
patients with dissociative PTSD. Many of these patients re
quire therapeutic approaches that help them to overcome 
pathological overmodulation of traumatic memories, as
sociated emotions, and bodily experiences. The cortico
limbic inhibition model postulates that once a threshold 
of anxiety is reached, the medial prefrontal cortex inhibits 
emotional processing in limbic structures (the amygdala), 
which in turn leads to a dampening of sympathetic output 
and reduced emotional experiencing (34). Several studies 
in PTSD patients show that the prefrontal cortex has in
hibitory influences on the emotional limbic system. These 
include PET studies showing a negative correlation be
tween blood flow in the left ventromedial prefrontal cortex 
and the amygdala during emotional tasks (26), and nega
tive correlations between medial prefrontal cortex and the 
amygdala during fear conditioning (25). Therefore, the low 
activation of medial prefrontal regions described in the re
experiencing/hyperaroused PTSD subgroup is consistent 
with failed inhibition of limbic reactivity. This is associ
ated with emotional undermodulation. In contrast, in the 
dissociative subgroup, increased activation of medial pre
frontal structures is consistent with the notion of hyperin
hibition of those same limbic regions. This results in states 
of pathological emotional overmodulation in response to 
traumarelated emotions. “Successful” emotional over
modulation appears to involve transient psychological 
disengagement from traumarelated information. This is 
marked by alterations in perception and consciousness, 
as found in depersonalization and derealization states 
and in dissociative amnesia. Figure 1 summarizes these 
findings in each subtype of PTSD by contrasting brain 
regions involved in the reexperiencing/hyperarousal (un
dermodulation) and dissociative (overmodulation) types 
of emotional dysregulation to traumarelated stimuli, re
spectively.

Indeed, this model resembles the signs and symptoms 
of response to a stressful life event that were originally 
described by Lindemann (35) and Horowitz (36) in their 
classic works on stress response syndromes. Horowitz 
suggested that the responses to stressful life events were 
expressed in two predominant states. The first was an in
trusive state characterized by intrusive feelings and com
pulsive action. The other was a state of denial marked by 
dissociative symptoms such as emotional numbing and 
constriction of ideation. The core problem in PTSD, from 
his point of view, is under or overmodulation of affective 
response to traumatic memories—the emotion modula
tion system cannot adequately regulate effects of extreme 
traumatic input.

Evidence of  Corticolimbic Inhibition from 
Dissociative Disorders

Studies of depersonalization disorder provide further 
support for the corticolimbic model of dissociation. Hol
lander et al. (37) reported a case study of a patient with 
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Treatment and Research Implications

Exposurebased treatments for PTSD (48) have the 
strongest empirical support and involve repeated ima
ginal and in vivo exposure to traumarelated stimuli. In 
order for exposurebased treatments to be successful, 
patients must be able to fully emotionally engage with 
the traumarelated information. Typically, patients are 
asked to recall details of their traumatic experience while 
describing them in the present tense. Exposures are de
signed to overcome avoidance of such stimuli by provid
ing a safe context in which patients can fully engage with 
both traumarelated and “corrective” (safety) information. 
In this way, exposure treatment is designed to overcome 
and reduce avoidance symptoms, enhance affect man
agement, and facilitate cognitive restructuring of trauma
related memories. In turn, this should bring about the 
reduction of reexperiencing and hyperarousal symptoms, 
and, ultimately, elimination of the disorder itself (49).

However, exposure treatments should be used with cau
tion in patients with significant emotional overmodula
tion, such as dissociative and numbing symptoms. Foa 
and colleagues (49) have suggested that such symptoms 
can prevent emotional engagement with traumarelated 
information and thereby reduce treatment effectiveness 
(50). In fact, a recent study (51) suggests that levels of dis
sociation are an important negative predictor of psycho
therapy outcome in patients with borderline personality 
disorder, a disorder that has often been associated with 
childhood abuse (52). Also, dissociative symptoms block 
emotional learning in a classical conditioning paradigm 
(53). Specifically, it has been shown that patients with 
borderline personality disorder and high levels of disso
ciation did not show differences in skin conductance and 
arousal between conditioned stimuli that were paired 
with an aversive sound and unpaired conditioned stimuli 
during acquisition and early extinction, while borderline 
patients with low levels of dissociation and healthy sub
jects did. These results suggest that emotional, amygdala
based learning processes appear to be inhibited by state 
dissociation through alteration of acquisition and extinc
tion processes. Therefore, it is crucial, before commencing 
exposurebased treatments, to assess levels of dissociative 
psychopathology and provide interventions to reduce dis
sociative symptomatic responses to traumarelated stim
uli. Failure to do so can lead to an actual increase in PTSD 
and related symptoms, including dissociation, emotion 
dysregulation, and an increase in the patient’s overall dis
tress and functional impairment.

In recognition of such dissociative complexity of symp
toms of patients with chronic PTSD related to childhood 
abuse, Cloitre and colleagues (54) developed an inte
grative and empirically supported “phasebased” inter
vention for longterm, childabuserelated PTSD. Their 
model accounts for the significant dissociative symptoms 
frequently associated with repeated childhood maltreat

More recently, Ginzburg et al. (42) used signal detec
tion analyses to identify high and low dissociation PTSD 
subgroups in a sample of 122 women who were seeking 
treatment for childhood sexual abuse. Specifically, three 
PTSD symptoms, including hypervigilance, sense of fore
shortened future, and sleep difficulties, discriminated 
between the high and low dissociation subgroups. While 
these prominent intrusive and hyperarousal symptoms in 
the dissociative subgroup may seem paradoxical, the dis
sociation may reflect a compensatory response to higher 
distress, perhaps mediated by alterations in thalamic ac
tivation (43). In addition, Zucker et al. (44) examined dif
ferences in dissociative symptoms in 155 subjects with 
PTSD versus subjects with PTSD who also met criteria for 
disorders of extreme stress not otherwise specified. The 
disorders of extreme stress not otherwise specified criteria 
were developed to characterize a population of trauma
tized individuals who suffer a “complex” form of PTSD
related multiple episodes of trauma over several develop
mental epochs, with symptoms of dissociation, emotion 
dysregulation, somatization, altered relationships and 
attachments, and alterations in systems of meaning (45). 
Subjects with both PTSD and disorders of extreme stress 
not otherwise specified exhibited chronic symptoms of 
dissociation as evidenced by higher scores on the Disso
ciative Experiences Scale than participants who were suf
fering from PTSD only. Moreover, studies in children have 
suggested that there may be two subtypes of acute trau
ma response that represent unique pathways to chronic 
stressrelated psychopathology: one is predominantly in
trusive and hyperaroused and the other dissociative (46, 
47). These studies therefore support the idea that trauma 
experienced earlier in life creates a significant dissociative 
component to later PTSD (18). Furthermore, a history of 
early life trauma is a predictor of the later development of 
PTSD in response to traumatic stressors (1, 2).

Studies in combatrelated PTSD also point to a disso
ciative subtype of PTSD. Taxometric analyses in a sample 
of 316 Vietnam veterans consistently revealed a taxon/
subtype (subgroup identified by scores that are discon
tinuous with a dimensional distribution) of highly dis
sociative individuals. The dissociative subtype of PTSD 
in this group was also associated with more severe PTSD 
(3). Furthermore, Putnam et al. (41) examined whether 
mean dissociation scores as measured by the Dissociative 
Experiences Scale resulted from uniform distributions of 
scores in a group of 166 predominantly combatrelated 
PTSD patients. Results showed that the diagnostic group’s 
mean Dissociative Experiences Scale scores were a func
tion of the proportion of subjects within the group who 
were high dissociators, thus suggesting the existence of a 
distinct dissociative subtype. An earlier study of Vietnam 
veterans has also reported that chronic dissociative symp
toms are an important element of longterm psychologi
cal responses to combat trauma, which is often repetitive 
in nature (15).
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prefrontal structures is consistent with hyperinhibition of 
those same limbic regions in states of pathological emo
tional overmodulation. These findings have important 
implications for assessment and treatment of PTSD, in
cluding the need to assess patients with PTSD for dissocia
tive symptoms and to incorporate the treatment of disso
ciative symptoms into a stageoriented trauma treatment 
model. They also suggest that grouping all PTSD patients 
for the purposes of research, regardless of their different 
symptom patterns, in the same diagnostic category may 
hamper our understanding of posttrauma psychopathol
ogy. Functional neuroimaging may be useful in treatment 
selection and monitoring of outcome of these different 
posttraumatic responses.
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