
Full Terms & Conditions of access and use can be found at
https://informahealthcare.com/action/journalInformation?journalCode=ists20

Stress
The International Journal on the Biology of Stress

ISSN: 1025-3890 (Print) 1607-8888 (Online) Journal homepage: informahealthcare.com/journals/ists20

Depersonalization Disorder: A Functional
Neuroanatomical Perspective

Mary L. Phillips & Mauricio Sierra

To cite this article: Mary L. Phillips & Mauricio Sierra (2003) Depersonalization
Disorder: A Functional Neuroanatomical Perspective, Stress, 6:3, 157-165, DOI:
10.1080/1025389031000138538

To link to this article:  https://doi.org/10.1080/1025389031000138538

Published online: 07 Jul 2009.

Submit your article to this journal 

Article views: 997

View related articles 

Citing articles: 6 View citing articles 

https://informahealthcare.com/action/journalInformation?journalCode=ists20
https://informahealthcare.com/journals/ists20?src=pdf
https://informahealthcare.com/action/showCitFormats?doi=10.1080/1025389031000138538
https://doi.org/10.1080/1025389031000138538
https://informahealthcare.com/action/authorSubmission?journalCode=ists20&show=instructions&src=pdf
https://informahealthcare.com/action/authorSubmission?journalCode=ists20&show=instructions&src=pdf
https://informahealthcare.com/doi/mlt/10.1080/1025389031000138538?src=pdf
https://informahealthcare.com/doi/mlt/10.1080/1025389031000138538?src=pdf
https://informahealthcare.com/doi/citedby/10.1080/1025389031000138538?src=pdf
https://informahealthcare.com/doi/citedby/10.1080/1025389031000138538?src=pdf


Depersonalization Disorder: A Functional Neuroanatomical
Perspective

MARY L. PHILLIPS* and MAURICIO SIERRA

Institute of Psychiatry, De Crespigny Park, Denmark Hill, London SE5 8AF, UK

(Received 3 January 2003; Revised 12 April 2003; In final form 14 April 2003)

Clinical reports of depersonalization suggest that attenuated emotional experience is a central feature of
the condition. Patients typically complain of emotional numbness and some patients ascribe their
feelings of unreality to a lack of affective “colouring” in things perceived. Recent neuroimaging and
psychophysiological studies support these assumptions as they show both attenuated autonomic
responses in depersonalization, and decreased activity within neural regions important for the
generation of affective responses to emotive stimuli. Furthermore, findings from neuroimaging studies
indicate increased prefrontal cortical activity in depersonalised patients, particularly within regions
associated with contextualization and appraisal of emotionally-salient information rather than mood
induction per se. Taken together, these finding suggest that symptoms of depersonalization, and in
particular emotional numbing, may be related to a reversal of normal patterns of autonomic and neural
response to emotive stimuli.

Keywords: Amygdala; Depersonalization disorder; Derealization; Dissociation; Insula; Emotional
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INTRODUCTION

Depersonalization can be understood in terms of a

disorder of emotion processing. In this review, we provide

a functional neuroanatomical perspective that we believe

helps to increase understanding of the neurobiological

basis of this relatively under-researched psychiatric

disorder.

DEPERSONALIZATION

Depersonalization is an alteration in the perception or

experience of the self. The sufferer feels uncomfortably

detached from their own senses and surrounding events,

as if they were an outside observer (DSM-IV, 1994).

Other components of this experience are a sense of

emotional numbing, somatosensory distortions, or a

feeling that the body does not belong to the person;

heightened self-observation and more rarely distortions

in the experiencing of time (see Sierra and Berrios, 2001

for a glossary of depersonalization features).

The following description gives a flavour of the

experience: “I feel as though I’m not alive, as though

my body is an empty, lifeless shell. I seem to be standing

apart from the rest of the world, as though I am not really

here. . . I seem to be walking in a world I recognise but

don’t feel.”

Descriptions of depersonalization are found in the

medical literature from the early 19th century. However,

it was only at the end of the 19th century that the term

“depersonalization” was coined by Dugas. The term aptly

captured his view that at the core of depersonalization

there was a failure to “personalize” mental activity (i.e. it

no longer felt as belonging to the self), and advanced

the view that a form of emotional pathology might be

responsible for the condition (Sierra and Berrios, 1997).

Struck by the relatively stereotypied nature of the

phenomenon, and its presence in a wide range of

neuropsychiatric conditions, Mayer-Gross (1935)

believed depersonalization to be the expression of a

pre-formed functional response of the brain that could

be triggered by a wide variety of diseases. A recent

systematic, in-depth psychopathological comparison of

200 historical cases of depersonalization reported in the

last 100 years with a group of 45 prospective cases of

depersonalization disorder, suggests that the phenomeno-

logy of depersonalization has remained stable for at least
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the last 100 years. This study also revealed that the most

prevalent and stable components of the syndrome are

emotional numbing, changes in body experiencing, and

visual complaints of unreality and detachment (Sierra and

Berrios, 2001).

The symptoms of depersonalization have been found in

2.4% of the general population (Ross et al., 1991) and

80% of psychiatric inpatients, which were severe and

persistent in 12% (Brauer et al., 1970). Depersonalization

can occur as a primary disorder, or accompanying

depression, anxiety states, and schizophrenia (Simeon

et al., 1997). It also occurs in a whole range of

neurological conditions such as epilepsy and migraine

(Lambert et al., 2002). Neurological lesions causing

depersonalization tend to be localized in the temporal

lobes (Lambert et al., 2002), and lesions to cortico-limbic

pathways can give rise to symptoms indistinguishable

from depersonalization/derealization (Sierra et al.,

2002b). In healthy individuals, depersonalization can

occur during fatigue, meditation, extreme stress or after

use of psychotomimetic drugs (Simeon et al., 1997;

Mathew et al., 1999).

In this review, we aim to explore the neural mechanisms

underlying one of the core features of depersonalization,

emotional numbing, by describing current understanding

of the neural basis of normal emotion processing, and

evidence from recent studies reporting specific neuro-

biological abnormalities in response to emotive stimuli in

depersonalized patients.

EMOTIONAL NUMBING IN

DEPERSONALIZATION

Classical descriptions emphasize reduced, “numbed”, or

even absent, emotional reactions: e.g. “all my emotions

are blunted” (Shorvon, 1946), and “the emotional part of

my brain is dead” (Mayer-Gross, 1935). Converging

evidence suggests that depersonalization patients have

attenuated autonomic sympathetic responses. Indeed,

early observations showed that patients with depersonal-

ization showed a high resistance, non-fluctuating skin

conductance response (Lader, 1975). Similarly, Kelly and

Walter (1968) found evidence of reduced autonomic

output in depersonalization by using forearm blood flow as

an index of sympathetic function. Recently, Sierra et al.

(2002b) have reported attenuated skin conductance

responses (SCRs) to unpleasant visual stimuli (see

below). Based on a thorough review of the depersonaliza-

tion literature, and relevant neuropsychiatric research,

Sierra and Berrios (1998) proposed a theoretical model of

depersonalization, which suggested that some of the

symptoms of depersonalization may be accounted by an

inhibitory process acting on emotional processing (Sierra

and Berrios, 1998). Few studies have attempted to

examine the functional neuroanatomical correlates of the

phenomenon of emotional blunting in depersonalized

subjects, however.

THE FUNCTIONAL NEUROANATOMY OF

NORMAL HUMAN EMOTION PROCESSING

The advent of functional neuroimaging techniques,

including Single Photon Emission Tomography (SPET),

Positron Emission Tomography (PET) and functional

Magnetic Resonance Imaging (fMRI), in which measures

of regional cerebral metabolism or blood flow are acquired

as indices of neuronal activity, has allowed the

examination of the neural basis of normal and abnormal

emotional states in humans. Findings from animal studies,

human lesion and stimulation studies, in addition to those

employing functional imaging techniques, which have

helped to increase understanding of the neural basis of

normal human emotion processing have been discussed in

more detail elsewhere (Phillips et al., 2003a,b). Findings

from studies employing functional neuroimaging tech-

niques indicate a distributed neural system, comprising

ventral striatum, amygdala, insula, and ventral and dorsal

prefrontal cortical regions in normal human emotion

processing. Findings from studies examining neural

responses during the identification of emotional stimuli,

the generation of affective states, and the regulation of

emotional responses, are summarised here in order to

provide a framework in which to understand the neural

basis of the emotional flattening reported in depersonal-

ised subjects.

Identification of Emotionally-salient Material

Amygdala and fear. Increased blood flow and activation

within the amygdala have been demonstrated in response

to unfamiliar faces (Dubois et al., 1999), during the

detection of eye gaze (Kawashima et al., 1999), to

presentations of fearful (e.g. Breiter et al., 1996; Morris

et al., 1996; 1998a; Phillips et al., 1997; 2001a,b; Wright

et al., 2001), sad (Schneider et al., 1997; Blair et al.,

1999), and happy facial expressions (Breiter et al., 1996),

emotive scenes (Lane et al., 1997b; Lang et al., 1998;

Taylor et al., 2000), and film excerpts (Reiman et al.,

1997). The amygdala has also been implicated in the

response to visual presentations of threatening words

(Isenberg et al., 1999), fearful vocalisations (Phillips et al.,

1998), unpleasant olfactory (Zald and Pardo, 1997) and

gustatory (Zald et al., 1998; O’Doherty et al., 2001b)

stimuli, in the memory for emotional information (Cahill

et al., 1996; Hamann et al., 1999; Canli et al., 2000; Dolan

et al., 2000), in the enhanced perception of emotionally-

salient information (Anderson and Phelps, 2001), and in

the response to presentations of fearful and angry facial

expressions of which the observer had no conscious

awareness (Morris et al., 1998b; Whalen et al., 1998).

Other studies have indicated a habituation of the

amygdalar response to visual displays of emotionally

salient information (Phillips et al., 2001b; Wright et al.,

2001), and sex differences in the development of these

amygdalar responses (Killgore et al., 2001; Thomas et al.,

2001).
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Insula, ventral striatum and disgust. Other regions,

including the insula, together with ventral striatum and

thalamus, have been implicated in the identification of

facial expressions of disgust (Phillips et al., 1997;

Sprengelmeyer et al., 1998), and in taste perception

(Small et al., 1999).

Generation of Affective States

Ventral striatum and reward. Paradigms designed to

examine neural correlates of affective states per se have

included studies of mood induction, fear conditioning, and

decision-making to maximize reward. These have high-

lighted the role of the ventral striatum, including ventral

putamen and caudate nucleus, in craving (Breiter et al.,

1997), in the anticipation and time-locked processing of

reward (Knutson et al., 2001; Pagnoni et al., 2002), and in

romantic love (Bartels and Zeki, 2000), whilst a positive

correlation has been reported between the euphoric

response to dextroamphetamine and the magnitude of

dopamine release in anteroventral striatal areas (Drevets

et al., 2001).

Amygdala and mood states. Other studies have

demonstrated amygdala activation in response to induc-

tion of positive and negative emotional states (Reiman

et al., 1997; Schneider et al., 1997), and during fear

conditioning (Buchel et al., 1998; 1999; LaBar et al.,

1998).

Anterior insula and negative emotional states.

Increased activity within the anterior insula has been

demonstrated during pain perception (Casey et al., 1996),

induced sadness and anticipatory anxiety in healthy

subjects, lactate- or cholecystokinin-induced panic attacks

in patients with panic disorder, exposure to phobic stimuli

in patients with animal phobias, in major depressive

episodes in patients with major depressive disorder, and

during exposure to trauma-related stimuli in post-

traumatic stress disorder patients (Charney and Drevets,

2002). Studies have also highlighted the role of the insula

during recall of internally generated emotion (Reiman

et al., 1997), and during the experience of guilt (Shin et al.,

2000). Studies have also implicated the insula in delayed

fear conditioning (Buchel et al., 1999), and during the

anticipation of an aversive stimulus (Phelps et al., 2001),

suggestive of a role for this structure in conveying the

representation of aversive, sensory information to the

amygdala.

Subgenual anterior cingulate gyrus and mood induc-

tion. Increased blood flow and activation have also been

demonstrated within the subgenual anterior cingulate

gyrus during mood induction compared with rest (George

et al., 1995; Schneider et al., 1997; Mayberg et al., 1999;

Teasdale et al., 1999; Shin et al., 2000), and in response to

rewards (Elliott et al., 2000b).

Orbitofrontal cortex and reward and punishment.

Activation within the orbitofrontal cortex has been

demonstrated during the perception of pleasant

and unpleasant odours, flavours and tactile stimuli

(Zald and Pardo, 1997; Zald et al., 1998; Francis et al.,

1999; O’Doherty et al., 2001b), including the perception

of odours of foods not eaten to satiety compared with

those of foods eaten to satiety (O’Doherty et al., 2000),

during the performance of gambling tasks (O’Doherty

et al., 2001a), during guessing and decision-making on the

basis of reward value (Elliott et al., 2000a,b), and when

engaging emotion processing during the consideration of

moral dilemmas (Greene et al., 2001). Increased regional

cerebral blood flow within orbitofrontal cortex has been

demonstrated during imagery of an event precipitating

anger (Dougherty et al., 1999; Kimbrell et al., 1999), and

during imagined restraint of physical aggression com-

pared with imagined aggressive behaviour (Pietrini et al.,

2000), although decreased cerebral blood flow to this

region has been demonstrated during imagined physical

aggression compared with neutral behaviour (Pietrini

et al., 2000). Animal studies have demonstrated a role for

the orbital cortex in inhibiting sympathetic autonomic and

defensive behaviours elicited by amygdala stimulation

(Timms, 1977), whilst left ventromedial prefrontal

cortical lesions have been demonstrated to inhibit

autonomic, behavioural and endocrine responses to fear

conditioned stimuli and restraint stress (Sullivan and

Gratton, 1999). Taken together, these findings suggest that

the orbitofrontal cortex may be important for the

mediation of autonomic responses during the generation

of affective states in response to emotionally salient

material.

Ventrolateral prefrontal cortex and contextual apprai-

sal of emotional material. Studies have demonstrated

increased blood flow and activation within the ventro-

lateral prefrontal cortex, including lateral and rostral

regions of Brodmann Area 47 and part of Brodmann area

45, during a variety of tasks, including the induction of

sad mood (Pardo et al., 1993) and guilt (Shin et al.,

2000), during the recall of personal memories

(Andreasen et al., 1995; Fink et al., 1996; Markowitsch,

1997) and emotional material (Reiman et al., 1997), and

in response to facial expressions displaying different

negative emotions (Sprengelmeyer et al., 1998),

particularly when specific tasks are performed in

response to facial expressions (Lange et al., 2003).

Increased activity has been reported in this region

additionally in depressed patients to negative stimuli

(Elliott et al., 2002), and during mood induction (Liotti

et al., 2002). Other studies, however, have demonstrated

decreased activity within this region in these patients

during cognitive task performance, a negative correlation

between activity in this region and depression severity

(Kimbrell et al., 2002), and negative correlations

between ventrolateral prefrontal cortical blood flow and

psychomotor retardation (Videbech et al., 2002). It has

previously been suggested that this region may be

associated with symptoms such as negative cognitions

and ruminations, which occur only in mildly depressed

patients (Liotti et al., 2002). These findings implicate the

ventrolateral prefrontal cortex in the contextual appraisal
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of emotionally-salient information and memories,

although the role of this region in the generation of

affective states per se remains unclear.

Controlled Regulation of Affective States

Controlled rather than automatic regulation of arousal

accompanying affective states has been associated with

dorsal prefrontal cortical regions, including dorsal and

rostral anterior cingulate gyrus, dorsomedial and dorso-

lateral prefrontal cortices, regions associated with

attention and executive task performance (e.g. Goldman-

Rakic, 1987; Drevets and Raichle, 1998).

Dorsal anterior cingulate gyrus and inhibition of

arousal. Dorsal regions of the anterior cingulate gyrus

are activated during the encoding of the perceived

unpleasantness of pain (Casey et al., 1994; Rainville

et al., 1997), anticipatory arousal and uncertainty

(Critchley et al., 2001a), intentional regulation of

autonomic arousal and performance of relaxation tasks

(Critchley et al., 2001c), and in the regulation and

second-order mapping of internal bodily states

(Damasio, 1999; Critchley et al., 2001b). Increased

blood flow has also been reported in dorsal and rostral

regions of the anterior cingulate gyrus during attention

to subjective emotional states and experiences (Lane

et al., 1997a; 1998; Gusnard et al., 2001), and during

self-inhibition of sexual arousal generated by viewing

erotic stimuli (Beauregard et al., 2001). Activity within

regions along the border between rostral anterior

cingulate gyrus and medial prefrontal cortex (the

paracingulate gyrus) has been associated with mentali-

zation and the representation of mental states of the self

(Frith and Frith, 1999), and is activated during self-

reflective thought (Johnson et al., 2002).

Dorsomedial prefrontal cortex and inhibition of

negative emotion. Studies have demonstrated an inverse

relationship between blood flow in the dorsomedial

prefrontal cortex and measures of autonomic function

and anxiety during performance of a novel cognitive

task (Simpson et al., 2001), decreased blood flow

during the induction of sad mood in healthy volunteers

(Mayberg et al., 1999), and increased activation

during self-referential judgments made when viewing

emotionally-salient stimuli (Gusnard et al., 2001),

during anticipation of pain (Ploghaus et al., 1999),

and during voluntary suppression of sadness (Levesque

et al., 2003).

Dorsolateral prefrontal cortex and non-emotional

information processing. Other studies have demonstrated

increased blood flow and activation within dorsolateral

prefrontal cortex (Brodmann Areas 44 and 46) to positive

and negative facial expressions during the performance of

explicit, emotion labelling tasks compared with more

implicit tasks (Nakamura et al., 1999; Hariri et al., 2000).

This region may therefore be associated with the cognitive

appraisal of non-emotive visuospatial and verbal com-

ponents of salient stimuli.

Conclusion

Findings from studies employing functional neuroimaging

techniques in humans have implicated a distributed neural

system in normal human emotion processing. Ventral

limbic and prefrontal cortical regions, including the

amygdala, insula, ventral striatum and ventral regions of

the anterior cingulate gyrus and prefrontal cortex, are

important for the identification of the emotional

significance of environmental stimuli and the generation

of affective states. Ventromedial prefrontal cortex, and,

in particular, orbitofrontal cortex, has also been implicated

in the mediation of autonomic changes accompanying the

generation of affective states produced in response to

emotive stimuli. Ventrolateral prefrontal cortex has been

associated with the contextual appraisal of emotionally-

salient stimuli, which may then lead to the generation of

affective states. It remains unclear, however, as to whether

ventromedial and ventrolateral prefrontal cortical regions

are important for the experience of emotion per se. Dorsal

regions of the anterior cingulate gyrus and prefrontal

cortex, regions where cognitive processes are integrated

with and can be biased by emotional input, have been

implicated in effortful rather than automatic regulation of

affective states.

TOWARDS AN UNDERSTANDING OF THE

FUNCTIONAL NEUROANATOMICAL BASIS OF

DEPERSONALIZATION

Earlier functional neuroimaging studies have demon-

strated in patients with depersonalization disorder left

fronto-temporal activation (Hollander et al., 1992), and

reduced activity in superior and middle temporal gyri

during performance of a verbal learning task (Simeon

et al., 2000). Findings from the former study have been

interpreted as evidence for a common neurobiological

basis for depersonalization and obsessive compulsive

disorder (OCD), in which increased frontal activation has

been associated with the urge to ritualize (Breiter et al.,

1996), whilst those from the latter have been interpreted as

underlying functional abnormalities in brain regions

important for an intact body schema in the disorder.

Drug-induced depersonalization has also been associated

with increased prefrontal but reduced subcortical blood

flow (Matthew et al., 1999). The latter finding is

suggestive in depersonalized states of a pattern of reduced

activity in regions important in the response to emotional

stimuli, i.e. subcortical regions including amygdala and

striatum, and increased activity in regions potentially

involved in the regulation of emotional responses, i.e.

predominantly prefrontal cortical regions.

In order to determine the functional neuroanatomical

basis of the emotional blunting associated with the

disorder, we examined neural correlates of emotion

processing in patients with depersonalization disorder

(Phillips et al., 2001a). We compared neural responses to
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emotionally-salient stimuli (stimuli depicting aversive,

and particularly disgusting, scenes) from a standardised

series (Lang et al., 1997; Fig. 1a) in six depersonalized

patients with such responses in healthy volunteers and

psychiatric control subjects, patients with OCD, in whom,

as for depersonalised patients, the experience of anxiety

and depression occur frequently, but emotional blunting is

uncommon. We predicted that, compared with healthy and

psychiatric control groups, depersonalized patients would

rate aversive scenes as less emotional and fail to

demonstrate in response to these scenes activation in

neural regions important for the identification of disgust,

particularly the anterior insula.

As predicted, depersonalized patients rated the aversive

scenes as less emotive than controls (Fig. 1b), and, in

response to these stimuli, showed reduced insula

activation (Fig. 1c). Depersonalized patients demonstrated

increased insula activation compared with healthy

volunteers to neutral scenes, however. Both patient groups

but not normal controls demonstrated activation in the

right prefrontal cortex in response to the aversive scenes,

within ventrolateral prefrontal cortex (Brodmann Area 47)

in depersonalized patients and within dorsolateral

prefrontal cortex (Brodmann Area 44) in OCD patients.

Only in depersonalized patients, however, did activation

within the right ventrolateral prefrontal cortex occur in the

absence of activation within the insula in response to the

aversive scenes. Activation also occurred in ventrolateral

prefrontal cortex to neutral scenes in these patients.

Additionally, the maximal activation within the left insula

during presentation of neutral scenes was strongly

positively correlated with the maximal regional power of

response within the right ventrolateral prefrontal cortex

during presentation of aversive scenes only in deperso-

nalized patients, indicating an inverse correlation between

changes in neural response within the left insula and right

ventrolateral cortex during presentation of emotionally-

salient stimuli in depersonalized patients (Fig. 1c).

FIGURE 1 (a) Depersonalized patients, those with obsessive compulsive disorder (OCD) and normal controls viewed alternating blocks of neutral and
aversive scenes from a standardized series (Lang et al., 1998). One example each of the neutral (left) and aversive (right) scenes are depicted. (b) Median
total scores for subjective ratings of neutral and aversive scenes are shown for all three-subject groups on three dimensions: disgust, fear and anxiety.
The maximum total score for each subject for rating each dimension for all aversive (or all neutral) scenes was 480. Score ranges for normal controls for
neutral scenes on each dimension were: 0–2 (disgust), 0–2 (fear), and 0–6 (anxiety), and for aversive scenes, 52–251 (disgust), 31–286 (fear), and
31–310 (anxiety). The ranges of scores for the OCD patients for the neutral scenes were: 0–5 (disgust), 0–43 (fear), and 0–28 (anxiety), and for the
aversive scenes, 7–410 (disgust), 7–421 (fear), and 20–416 (anxiety). The ranges of scores for the depersonalized patients for the neutral scenes were
0–21 (disgust), 0–126 (fear), and 0–100 (anxiety), and for the aversive scenes, 0–223 (disgust), 0–261 (fear), and 0–250 (anxiety). Normal subjects
and OCD patients rated aversive scenes with significantly higher values on each dimension compared with the neutral scenes: Wilcoxon signed ranks
tests for normal subjects: z ¼ 2:20; p ¼ 0:03 (disgust rating); z ¼ 3:46; p ¼ 0:03 (fear rating); z ¼ 2:20 p ¼ 0:03 (anxiety rating); Wilcoxon signed
ranks tests for OCD patients; z ¼ 2:80; p ¼ 0:005 (disgust rating); z ¼ 2:50; p ¼ 0:01 (fear rating); z ¼ 2:80; p ¼ 0:005 (anxiety rating). Depersonalized
patients did not rate the aversive scenes significantly differently from neutral scenes. (c) Two transverse brain slices from brain activation maps acquired
with functional Magnetic Resonance Imaging representing group-averaged neuronal activity to aversive (red voxels) and neutral scenes (yellow voxels)
are shown for all three groups. The left side of the brain is on the right side of the image, and vice versa. In normal controls ðn ¼ 6Þ; major regions of
neuronal activity in response to aversive scenes are shown in the right insula (I), and visual cortex (V). In OCD patients ðn ¼ 10Þ; major regions of
neuronal activity in response to aversive scenes are shown in the left insula (I); visual cortex (V), and right dorsolateral prefrontal frontal cortex
(Brodmann Area 44). Neither group demonstrated significant neuronal activity in response to the neutral scenes. In depersonalized patients ðn ¼ 6Þ;
major regions of neuronal activity are shown primarily in response to the neutral scenes (i.e. in yellow) in the left insula (I) and left ventrolateral
prefrontal cortex (Brodmann Area 47), and in response to the aversive scenes in right ventrolateral prefrontal frontal cortex (Brodmann Area 47).
Adapted from Phillips et al. (2001a).
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The role of the ventrolateral prefrontal cortex in

emotion processing has been discussed in an earlier

section. Studies have associated this region with

autobiographical memory retrieval, appraisal of facial

expressions and ruminations in mild depression, but not

with emotion experience per se. This region may be

important for the contextual appraisal of emotionally-

salient material. The insula is activated during mood

induction, but has not been associated with contextual

appraisal of emotionally-salient information. The pattern

of neural response to aversive stimuli in depersonalized

patients suggests that whilst appraisal of the emotional

significance of emotive stimuli is intact, an affective state

is not induced in response to this material in these patients.

It is therefore possible that over-contextualization of

emotive material serves to reduce the extent to which an

affective state is generated in these patients. Interestingly,

in response to neutral stimuli, activation occurred within

the insula and ventrolateral prefrontal cortex in deperso-

nalized patients. This pattern of neural response may

reflect in depersonalized patients a reduction in appraisal

of material, together with a relative increase in the

magnitude of the affective response to this material, as its

emotional salience decreases. This reversal of the normal

pattern of neural response to emotive and neutral stimuli

in depersonalized patients may be responsible for the

emotional blunting frequently reported in this population.

EXAMINATION OF AUTONOMIC RESPONSES TO
EMOTIVE STIMULI IN DEPERSONALIZED

PATIENTS

In keeping with the above findings, Sierra et al. (2002b)

have recently found that, in comparison to normal controls

and patients with anxiety disorders, patients with

depersonalization disorder have a selectively decreased

autonomic response, measured by the number of skin

conductance responses (SCRs) to emotional pictures

(more marked for unpleasant pictures). In fact, patients

with depersonalization disorder not only showed fewer

measurable SCRs to the unpleasant pictures, but on those

occasions when they showed a response, the amplitude of

the SCR was markedly attenuated (see Fig. 2). In addition

to this, patients with depersonalization had a longer SCR

latency to unpleasant but not to pleasant, or neutral

pictures. Although no impairment was found in the

subjective assessment of valence, patients with deperso-

nalization rated the unpleasant pictures as less arousing

than the normal and clinical controls. In contrast to

autonomic responses to emotional stimuli, both patients

with depersonalization and anxiety disorders had similarly

increased SCRs (Sierra et al., 2002a,b), and shortened

response latency to non-specific elicitors of a SCR such as

a startling noise (Fig. 3).

These findings suggest the presence of simultaneous

inhibitory and facilitatory mechanisms on specific

components of autonomic activity. One the one hand,

patients with depersonalization had similarly high anxiety

ratings and SCRs to non-specific stimuli, hence suggesting

a state of heightened arousal. On the other hand, the

presence of a reduced basal skin conductance, and

selectively attenuated SCRs to unpleasant emotional

stimuli in patients with depersonalization, suggests a

selective inhibition of normal autonomic responses to

unpleasant emotional stimuli in these patients. Future

studies are needed to clarify further the neurobiology of

such a mechanism and its relationship with the perception

of bodily states.

CONCLUSION

Clinical reports have emphasised in depersonalized

patients emotional numbing, whilst neuroimaging and

electrophysiological studies have indicated in these

patients in response to emotive stimuli significant

reductions in the magnitude of autonomic responses, and

FIGURE 2 Skin conductance response (SCR) magnitude to unpleasant, pleasant and neutral pictures in patients with depersonalization disorder
ðn ¼ 15Þ; normal controls ðn ¼ 15Þ and patients with anxiety disorders ðn ¼ 11Þ: As can be seen the skin conductance response to unpleasant pictures
was significantly reduced in patients with depersonalization disorder ðP ¼ 0:01Þ. Because the range of SCR amplitudes can vary across subjects, SCR
magnitudes (ordinate; in msiemens) were computed as a proportion of each subject’s largest response. Adapted from Sierra et al. (2002b).
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decreased activity within neural regions important for the

generation of normal affective responses to these stimuli.

Furthermore, findings from neuroimaging studies indicate

increased prefrontal cortical activity in depersonalised

patients, particularly within regions associated with

contextualization and appraisal of emotionally-salient

information rather than emotional experience per se.

Taken together, these findings suggest that symptoms of

depersonalization, and in particular emotional numbing,

may be associated with specific abnormalities in the neural

mechanisms underlying normal emotion processing,

namely, an inhibition of the normal patterns of autonomic

and neural responses to emotive material.
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