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Abstract Dissociated states represent pathological conditions where psychological trauma 
may emerge in a variety of forms such as psychic dissociative symptoms (hallucina-
tions, derealization etc.) or on the other hand as somatoform symptoms (parox-
ysms, loss of motor control, involuntary movements etc.). Recent findings suggest 
that neurophysiological level of dissociative phenomena may be linked to the same 
neurophysiological principles that emerge in multi-stable perception of ambiguous 
stimuli likely caused by competing interpretations with mutual exclusivity. At this 
time there is evidence that temporal lobe seizure activity can produce dissociative 
syndrome and from these findings may be inferred that temporal lobe epileptic 
activity existing independently of neurological focal may share common neurobio-
logical mechanims with dissociative symptoms. This conceptualization of dissocia-
tive phenomena is also in accordance with findings that originate from the study of 
the relationship between epilepsy and mental illness. The relationship was for the 
first time described in Meduna’s concept of antagonism between epilepsy and psy-
chosis and from the study of forced normalization introduced by Landolt in 1950s. 
The findings reported similar pathological conditions as in dissociative states when 
psychopathological symptoms and paroxysms may represent two different forms of 
the pathological process. Following the concept of forced normalization Tellenbach 
in 1965 introduced the term alternative psychosis implicating that stopping seizures 
does not mean vanishing or inactivity of the pathological state and that the epilepsy 
is still active subcortically and supplies energy for psychopathological symptoms. 
In the present review chaos in brain neural networks as a possible explanation of 
the relationship between dissociation and epileptic activity has been suggested that 
represents testable hypothesis for future research. 
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The concept of dissociation was initiated mainly in 
the work done by Pierre Janet (Janet, 1890). The develop-
ment continued in the works of dynamic psychiatrist and 
depth psychologist (e.g. S. Freud, C.G. Jung, A. Adler and 
others) (Ellenberger, 1970). The contemporary state in 
the field supports the validity of these findings for ex-
planation of many psychopathological symptoms and the 
other psychological phenomena (Frankel, 1996; Butler 
et al. 1996). 

Concept of dissociation elaborated by Pierre Janet 
includes pathological conditions when psychological 
trauma may emerge in various forms such as psycho-
pathological symptoms, somatoform symptoms and 
paroxysms (Ellenberger, 1970; Bob, 2003a; van der 
Hart and Friedman, 1989). Similar pathological condi-
tions occur also in the cases of forced normalization 
and alternative psychosis that describe the relationship 
between epilepsy and mental diseases that may emerge 
as reciprocity between seizures and psychopathological 
symptoms (Krishnamoorthy et al. 2002). These empirical 
findings seem to be very important in search of common 
basis of these extraordinarily interesting phenomena 
that occur at the interface of psychology, psychiatry and 
neurology.

 

Dissociation, subliminal 
processes and the unconscious

Scientific history of the unconscious became in the 
field of psychopathology connected to the study of 
trauma and dissociation. Dissociation is often under-
stood as inability to integrate some contents of thinking 
or feeling into the consciousness and lead to the category 
of the unconscious. The term dissociation has its origin 
in the constituent parts of the term ‘dis-association’ 
which means disconnecting or lowering the strength 
of associative connections. Even before Janet, in the 
year 1845, Moreau de Tours used the term psychologi-
cal dissolution (désagrégation psychologique) (van der 
Hart and Friedman, 1989). Analogically Hughlings 
Jackson (Meares, 1999) used the term “dissolution” 
and also the term “dreamy state” which meant splitting 
consciousness leading to amnesia and other symptoms, 
such as depersonalization, derealization, hallucination 
or disagregation of perception. Morton Prince, one from 
Janet’s contemporaries, used the term “co-conscious” in 
the sense that two consciousness are isolated from one 
another (Hilgard, 1974). Max Desoir identified two main 
streams of mental activity as upper or lower conscious-
ness where the lower one may emerge - for example, in 
hypnosis (Hilgard, 1974). F. Myers introduced the term 
subliminal Self which was later used also by William 
James (Hilgard, 1974). 

Janet initially elaborated the concept of dissociation 
in his work Psychological Automatism (Havens, 1966; 
Janet, 1890; van der Hart and Friedman, 1989), where he 
sketches his notion of psychic functions and structures. 

He dealt with psychological phenomena often observable 
in hysteria, hypnosis and states of suggestion or posses-
sion. From 1889 his work was greatly influenced by his 
collaboration with J.M. Charcot in the Parisian hospital 
Salpetrière. 

During complete psychological automatism (van 
der Hart and Friedman, 1989), consciousness is to-
tally dominated by repeating past experiences, such as 
in somnambulism or hysterical crises. In the case of 
partial automatism, only a part of the consciousness is 
dominated. In the case of complete or partial automatism 
systems of unconscious fixed ideas play an important 
role and repress conscious control and perception. They 
may emerge in many forms of psychopathological or 
somatoform symptoms, for example paroxysm, which 
may be understood as a representation of psychological 
trauma when a fixed idea is transformed into hallucina-
tions and body movements (Ellenberger, 1970; van der 
Hart and Friedman, 1989; Bob, 2003b). Janet considered 
hysteria as a defect of the psychic wholeness. Similarly 
in cases of abulia he viewed the degeneration of will as a 
consequence of the influence of unconscious processes 
which lead to a repression of conscious psychic activity. 
Janet described many forms of somnambulism, which 
represent abnormal states of consciousness with their 
own memory that are inaccessible for the normal state of 
consciousness. Fixed ideas are also presented in the form 
of dreams and dissociative episodes (e.g. hysterical at-
tacks) or during hypnosis as a secondary consciousness. 
A characteristic feature of these states is a lowering of the 
mental level (abaissement du niveau mental), which is 
manifested by increased dissociation and mental depres-
sion connected to the reduction of psychological tension. 
It leads to integration at the lower psychological level 
corresponding to the level of the dominant fixed idea and 
its psychological automatism (Ellenberger, 1970; van der 
Hart and Friedman, 1989; Bob, 2003b). 

Some new interest in the theory of dissociation ap-
peared after the Second World War along with a restora-
tion of interest in the study of hypnosis. A great interest 
in psychoanalysis after the First World War led to a state 
when its own roots at the French school in Salpetrière 
were forgotten (S. Freud studied there in 1885-86 in J.M. 
Charcot) (Ellenberger, 1970; Haule, 1984). According to 
Freud, “dissociated states” are elicited by the repression of 
the libido energy that is of a sexual nature. Other authors 
representing the depth psychological trends explained 
libido differently than Freud. According to C.G. Jung, 
the libido represents general psychic energy, for Alfred 
Adler it represents a will for power, and Viktor Frankl 
believed the libido to be the meaning of life (Bob, 2003b). 
Modern history of dissociation began in the work of 
Ernest R. Hilgard who continued in Janet’s tradition. His 
neodissociation theory is sketched in the work “Toward 
a Neodissociation Theory: Multiple Cognitive Controls 
in Human Functioning” (Hilgard, 1974) and is described 
in detail in his book (Hilgard, 1986). Following modern 
findings show that dissociative processes must be seen as 
clinical reality (Frankel, 1996).
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On the other hand recent findings in cognitive neuro-
science show that next to psychopathology there is other 
source for the evidence of the unconscious (implicit) 
processes. Modern study of the cognitive unconscious 
defined explicit and implicit perception, i.e. explicit 
perception means perception immediately presented to 
consciousness of the subject while implicit perception is 
not accessible for the awareness of the subject and cannot 
be verified immediately in the response of the subject 
but only indirectly by observation or measurement 
(Kihlstrom, 1987, 2004; Bob, 2003). Implicit perception 
represents process on the unconscious level in which 
introspection is not possible. But also this subliminal in-
formation that remains under the limit of consciousness 
and is perceived unconsciously influences the organism 
(Kihlstrom, 1987, 2004; Bob, 2003b). A suitable method 
for the study of implicit perception became the sublimi-
nal stimulation (for example very short projection of an 
image or special forms of auditory stimulation). Libet 
(1979) shows that all stimuli lasting less than 500 ms with 
respect to a nature of the stimulus most frequently are not 
present in awareness of the subject. Great interest in sub-
liminal phenomena arose from experiment performed in 
1957 that led to the restriction of subliminal advertising. 
During a movie presentation were projected two verbal 
messages: ”Drink Coca-Cola” and ”Eat popcorn” which 
led to increased popcorn consumption about 58% and 
Coca-Cola consumption about 18% (Wortman et al., 
1992). It lead to many controversies but other findings 
also confirmed the existence subliminal perception and 
information processing (Crick and Koch, 1995; Marcel, 
1983; Kihlstrom, 1987; Shevrin, 2001; Brazdil et al. 2001) 
and the method of subliminal activation has been proved 
as a suitable instrument for the study of the dynamic and 
cognitive unconscious. 

Further findings about subliminal processes come 
also from the field of neurophysiological study of the 
dynamic and cognitive unconscious and show complex-
ity of information processing without awareness of the 
subject. It is focused mainly on the study of the dy-
namic unconscious connected with emotional conflict. 
Experimental measurement linked to the subliminal 
stimulation, for example in the form of two different 
subliminally presented pictures enables to distinguish 
these different subliminally presented pictures, e.g. one 
which is connected to the inner conflict (for example 
picture of a well-known person evoking phobia) and the 
other which is not associated with the conflict, without 
any conscious activity of the patient. For example using 
measurement of changes in skin resistance it was shown 
that the neutral stimulus does not lead to any observable 
changes but the picture associated with the phobia results 
in a measurable response (Poetzl, 1960). 

The phenomena of subliminal stimulation were also 
studied by analyzing Event Related Potentials (ERP) 
using P3 (also called P300) wave, which is a positive 
wave with latency 300 ms, after presentation of a stimu-
lus. These studies performed on emotionally disturbed 

patients show that the P3 wave reflects the neurophysi-
ological changes associated with the subliminal stimulus 
connected with the emotional conflict (Wong et al. 1994, 
2004). Additionally, the P3 wave was able to demon-
strate that the prosopagnostic patient could distinguish 
(albeit unconsciously) between familiar and unknown 
faces (Reanault et al. 1989). Other data also indicate that 
threshold of consciousness may change with respect to 
experimental conditions, for example Stross and Shevrin 
(1962, 1968, 1969) have shown alterations of thought 
contents under hypnosis in investigation of “freely 
evoked images” after the subliminal presentation. Their 
major conclusion was that hypnosis leads to heightened 
access to subliminal stimuli and that thought organiza-
tion during hypnosis shares some common elements with 
thought organization during dreaming. It corresponds 
to similar findings when subliminally presented im-
ages were found in dreams (Fischer, 1954; Poetzl, 1960). 
There are some studies, which confirm a common view 
that the manifestations of post hypnotic suggestion are 
very similar to some psychopathological phenomena 
(Huston et al. 1934; Vermeten and Bremner, 2003) and it 
is probable that psychopathological phenomena lead to a 
dissociated state by lowering the corresponding psychic 
content beneath the threshold of consciousness (Bob, 
2003b). 

Dissociation and trauma 

Dissociation represents a special form of conscious-
ness in which events that would ordinarily be connected 
are divided from one another (Li and Spiegel, 1992) or 
is also often less generally understood as inability to 
integrate some psychic contents into the consciousness 
(Bernstein and Putnam, 1986). Dissociation is defined in 
DSM-III-R and DSM-IV as “a disturbance or alteration 
in the normally integrative functions of identity, memory 
or consciousness” and leads also to characteristic somato-
form changes (Nijenhuis et al. 1996) such as alterations 
in sensation of pain (analgesia, kinesthetic anesthesia), 
painful symptoms, perception alterations, motor inhibi-
tion or loss of motor control, gastrointestinal symptoms 
and dissociative seizures (Brown and Trimble 2000; Kuyk 
et al. 1999). 

The group of syndromes which are immediately 
bound to dissociative processes were elaborated by John 
Nemiah (1981). Main features are these: 1. alteration 
of identity as a consequence of dissociative reaction 
and 2. disturbance of memory of an individual during 
dissociative states. These principles were used for the 
first definition of diagnostic classification of dissociative 
states in the DSM III frame. The third important principle 
defined by Putnam (1989) is based on experiences from 
the study of dissociative reaction where the major part of 
dissociative disorders was induced by traumatic events. 
The most important traumas originate in childhood 
due to physical or sexual abuse with following develop-
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ment of symptoms often after many years. Dissociative 
symptoms also frequently occur due to traumatic event 
after serious accidents or natural calamities. Symptoms 
of disintegration often develop in the connection to post-
traumatic stress disorder (Spiegel and Cardena, 1991). 
Characteristic features of these dissociative symptoms 
are changes in notion of identity as depersonalization or 
in serious cases multiple personality disorder. Another 
experienced symptoms represent changes in notion of 
external world such as derealization, hallucinations or 
changes of memory, for example psychogenic amnesia 
or multiple personality disorder (Spiegel and Cardena, 
1991). For example Chu and Dill (1990) investigated 
dissociation by means of Dissociative Experiences Scale 
(DES) in 98 females and found significantly higher dis-
sociation in patients which were exposed to emotional 
or physical abuse. Coons, Bowman and Pellow (1989), in 
their study of prevalence of traumas both in childhood 
and adults in clinical population found that 100% patients 
with atypical dissociative disorders and 82% diagnosed 
as psychogenic amnesia documented physical or verbal 
abuse or neglect in childhood. About half of patients 
experienced also significant trauma in adulthood. Briere 
and Conte (1989) have documented that 59,6% from the 
group of 468 patients with proven history of sexual abuse 
in childhood were not able to remember the episodes 
of abuse from the past. There is growing evidence that 
child abuse is a very important factor in many psychiatric 
disorders and that dissociative symptomatology often 
occurs due to child abuse especially in cases of chronic 
emotional, physical or sexual abuse (Spiegel and Cardena, 
1991; Putnam, 1997, Teicher et al. 2003).

Generally these findings implicate that any exposed or 
reported trauma may be important for the development of 
dissociative symptomatology and may be closely related 
to many symptoms such as depresssion, hallucinations 
and other. On the other hand it is necessary to mention 
that in ICD-10 is also defined the organic dissociation 
that concerns dissociative symptoms and disorders 
including amnesia, fugue, depersonalization, multiple 
personality, automatisms, and certain furors which can 
be induced by a variety of medications, abuse of drugs, 
and medical illnesses or conditions affecting cerebral 
functions. It is important to note that organic disso-
ciation can be distinguished from intoxication, amnestic 
disorder, and delirium (Good 1993). It is important that 
dissociation as a reaction to psychological stressors and/
or physical traumatic insult has various neurobiological 
consequences. Typical reactions are disturbances of self-
regulatory systems such as hypothalamus-pituitary-adre-
nal axis (HPA) resulting in hyperarousal, tachycardia or 
other symptoms of autonomic nervous system instability 
(Read et al. 2001). HPA is functionally closely related to 
neuroendocrinological balance, control hormonal levels, 
energetic metabolism, neuroimmunomodulation and 
disturbances of memory during stress reaction (Teicher 
et al. 2003; Read et al. 2001; King et al. 2005; Gavrilovic 
and Dronjak, 2005; Nakayama et al. 2005; Takahashi et al. 

2005; Payne et al. 2006; Umegaki et al. 2006). According 
to neurodevelopmental research are most serious distur-
bances of HPA axis caused by traumatic events such as 
childhood abuse or neglect in the first years of life and 
often have long-term impact on emotional, behavioral, 
cognitive, social and physiological functions and vice 
versa love and social care also may influence these func-
tions and improve dissociative disturbances (Teicher 
et al. 2003; Read et al. 2001; Esch and Stefano, 2005a,b; 
Stefano and Esch, 2005).

The special literature expresses in many forms the 
view (Putnam, 1989) that dissociation is not only patho-
logical but it also represents some adaptive functions. It 
corresponds to the dissociative continuum based on the 
fact that some dissociative phenomena also occur in the 
normal population.

Pierre Janet as mentioned above, in his work about 
psychological automatisms (Janet, 1890; Ellenberger, 
1970), defines dissociation as a defect of the associated 
system that creates the secondary consciousness, which 
he called the subconscious fixed idea. Similarly, Sigmund 
Freud and Joseph Breuer consider double consciousness 
in “Studies in hysteria” (Breuer and Freud, 1895) as 
a pathological phenomenon. In contrast to that, Carl 
Gustav Jung considered the dissociation of personality 
not only a pathological phenomenon (Jung, 1972a), but 
saw the dissociation of the psyche as a fundamental 
psychological process that makes differentiation and 
specialization of psychic processes possible. An example 
of this is the focusing of will or concentration on a single 
target, which often is a prerequisite for the development 
of the personality (Jung 1972b). During these processes, 
psychic entities are created and associated with certain 
contents of memory, patterns of behavior, and emotional 
charges. Jung called these entities “psychic complexes”. 
The most often dominant one is the ego-complex. Jung 
identified these psychic contents in his experiments in 
Burghölzl and described them in his studies of word 
associations (Jung, 1973). He found that when a defect 
occurs in free associations it is caused by a complex 
(Jung, 1972c, 1973). These complexes are, according to 
Jung, created out of inborn and inherent dispositions 
and their ethological manifestation is the resulting 
pattern of behavior. These dispositions act as ordering 
factors that organize psychic contents, perceptions, and 
fantasies into complex psychic structures. In the outer 
world, they are projected by neural firing patterns that 
affect muscular activity and glands that are involved in 
the ethological manifestation (pattern of behavior) (Bob, 
2003b). The existence of these ordering factors were 
recognized by Jung in his study of psychic regression in 
schizophrenic patients as well as their parallels in my-
thology and dream production (Jung, 1968). He called 
these emerging complex psychic structures “archetypes.” 
A complex always has its own autonomy and behaves as 
a split part of the psyche. When a complex is evoked into 
the consciousness, its physiological or pathological influ-
ence depends on a degree of its autonomy or, contrary 
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to that, compatibility with other complexes respective 
to the ego-complex (Bob, 2003b, 2004). In the case of 
pathological influence the complex leads to a lowered 
mental level (Janet, 1890; van der Hart and Friedman, 
1989). As Janet suggested, the fundamental causes of the 
etiology of pathological complexes are mainly traumatic 
events, which produce traumatic memories. Complexes 
thus generate alternate fields of the psyche, and it is pos-
sible, by means of these complexes, to explain extreme 
cases of dissociation which occur in multiple personality 
disorder (MPD) (Bob, 2004). 

Deeper understanding of dissociative processes 
suggests the connectionist models of memory and il-
lustrates the theoretical view of dissociative continuum. 
These models of memory based on neural networks were 
elaborated during 1980s and are known as connection-
ist models or parallel distributed processing (Yates and 
Nasby, 1993). Dissociation became important for further 
explanation of memory phenomena and for develop-
ment of memory models in normal and also pathological 
memory processes. Increased clinical interest in disso-
ciation led to further development of models of dissocia-
tion based on associative neural networks. According to 
these findings emotions and inhibitory mechanisms as 
participants in organization of memory play a key role in 
dissociative processes (Yates and Nasby, 1993).

Affect plays a crucial role in modulation of memory 
processes, which in extreme cases, lead to dissociative 
defects. Another important factor is neural inhibition 
resulting from fundamental excitatory or inhibitory 
synaptic processes that are necessary for brain functions. 
Inhibition of very intensive and negatively modulated 
states enables us to describe memory phenomena such 
as amnesia, fugues, MPD and other manifestations of 
dissociation in normal or pathological states. Closely 
related to these findings is the notion of schizophrenia 
as a loss of dissociative inhibitory connections within the 
memory leading to serious defects in associative connec-
tions as, for example, the so-called “word salad” (Yates 
and Nasby, 1993). 

In other words, dissociated fragments, i.e., complexes, 
are pathologically disintegrated due to abnormal inten-
sive affect compensated by neural inhibition. Failure of 
this inhibition manifests itself as a continuum of patho-
logical dissociation from mild forms, such as repression, 
to serious forms, such as splitting or word salad. 

From the point of view emphasized in associative mod-
els of memory, pathological dissociative processes may 
be conceptualized as a failure of inhibition and normal 
dissociative functions leading to unresolved intrapsychic 
conflict with serious consequences for the course and 
organization of psychic functions, for example reactive 
creation of splitting or repression. As a consequence of 
splitting, the personality becomes alternating and disso-
ciated and in extreme cases several personalities may be 
distinguishable in one person. Diagnostic criteria of the 
multiple personality were introduced for the first time in 
the DSM III (Diagnostic and Statistical Manual of Mental 

Disorders) (American Psychiatric Association, 1987) in 
1980 and in ICD 10 (World Health Organization, 1993) it 
belongs to the group of dissociative disorders (F 44). The 
revised classification criteria for multiple personality (i.e. 
dissociative identity disorder) according to DSM IV were 
formulated as follow (American Psychiatric Association, 
1994):

1. The presence of two or more distinct identities or per-
sonality states (each with its own relatively endur-
ing pattern of perceiving, relating to, and thinking 
about the environment and self). 

2. At least two of these identities or personality states 
recurrently take control of the person’s behavior.

3. Inability to recall important personal information 
that is too extensive to be explained by ordinary for-
getfulness.

4. The disturbance is not due to the direct physiologi-
cal effects of a substance (e.g., blackouts or chaotic 
behavior during Alcohol Intoxication) or a general 
medical condition (e.g., complex partial seizures). 

Note: In children, the symptoms are not attributable 
to imaginary playmates or other fantasy play.

 Multiple personalities in one person typically may 
include the birth personality that develops in the indi-
vidual from birth, while the personality that controls the 
body for most of the time, analogical to the ego-complex, 
is called the host personality. Birth and host personalities 
are called primary, while other personalities are called 
secondary. The presenting personality is the one actually 
present at a given moment (Ellenberger, 1970; Boleloucky, 
1986; Putnam, 1989; Bob, 2004). 

The creation of personalities and dissociated struc-
ture was also defined by Eugen Bleuler in schizophrenia 
(Bleuler, 1924; Bottero, 2001; Rosenbaum, 1980; Schar-
fetter, 1998). In his Text-book of psychiatry he wrote 
(Bleuler, 1924): “It is not alone in hysteria that one finds 
an arrangement of different personalities one succeeding 
the other. Through similar mechanism schizophrenia 
produces different personalities existing side by side.” (p. 
138) Bleuler’s introduction the group of schizophrenias 
in 1911 replaced Kraepelin’s term dementia praecox. 
A review of Index Medicus from 1903 to the revival of 
interest in multiple personality in 1978 shows a dramatic 
decline in the number of reports of multiple personality, 
which indicates that many patients with multiple person-
ality had been diagnosed and treated as schizophrenics 
(Rosenbaum 1980). It is in agreement with findings that a 
substantial number of patients with dissociative identity 
disorder (DID) have previous diagnoses of schizophrenia 
(Elason and Ross, 1995). It is mainly due to the presence 
of positive symptoms of schizophrenia in patients with 
dissociative identity disorder that report more positive 
symptoms of schizophrenia than schizophrenics. It 
is important to note that schizophrenics report more 
negative symptoms and therefore a primary emphasis on 
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positive symptoms may result in false-positive diagnoses 
of schizophrenia and false-negative diagnoses of disso-
ciative identity disorder (Elason and Ross, 1995). On the 
other hand there are findings that show markedly high 
level of dissociation in schizophrenic patients (Bernstein 
and Putnam, 1986; Read et al. 2001; Spitzer et al. 1997; 
Startup, 1999). 

Etiology of schizophrenia is according to Bleuler 
explained along the lines of Janet (Bleuler, 1924; Bo-
leloucky, 1986; Rosenbaum, 1980) as a consequence 
of dissociative reaction, analogous to somnambulism, 
fugue states, hypnosis or psychogenic amnesia, most 
often as a consequence of abuse or traumatic experiences 
mainly occurring between the ages of four to eight. It is 
a splitting of psychic connections similar to hysteria, 
but in an extreme version. Psychotic decompensation of 
some personality with corresponding symptoms, such as 
hallucinations may occur. 

From the perspective of the Jung’s complex theory, it 
is very interesting that in hypnosis components of the 
personality very similar to subpersonalities of the mul-
tiple personality were found also in normal individuals 
(Barret, 1995; Bowers and Brecher, 1955; Lynn et al. 1994; 
Merskey, 1992; Rickeport, 1992; Watkins, 1993; Watkins 
and Watkins, 1979-80). For example, Bowers and Bre-
cher (1995) reported interesting material involved in 
the emergence of multiple personality structure under 
hypnosis. The authors conclude that this structure was 
not produced by the hypnosis, but preceded the begin-
ning of the hypnotic work. The patient in the case under 
discussion had not shown the multiple structure in clini-
cal and psychological examinations prior to the hypnosis. 
In his conscious state the patient was not aware of his 
three underlying personalities, each of which reported 
distinctive dream material and Rorschach responses 
(Bowers and Brecher, 1995). Barret (1995) describes 
similarities between the states of dreaming and MPD 
including amnesia and other alterations of memory. This 
suggests the dream character as a hallucinated projection 
of aspects of the self that can be seen as a prototype for 
the alter personalities. Extreme early trauma may mutate 
or overdevelop these dissociated parts, inducing them 
to function in the external world, and thus leading to 
development of MPD (Barret, 1995). 

Jung’s complex theory in many of these aspects cor-
responds to modern formulation of discrete behavioral 
states by Frank Putnam (1997). Discrete behavioral states 
(DBS) provide alternative perspective for the under-
standing of dissociation. The term DBS originates from 
the study of infant mental states. Infant behavioral states 
can be defined by a set of observable continuous and 
dichotomous variables. The number of infant states and 
their levels of interconnection increase with development 
and are responsible for the infant’s growing behavioral 
repertoire. Healthy children are born with basic set of 
behavioral states. Fundamental features of a system 
of discrete states of consciousness are different state-
dependent behaviors in response to the same stimulus. 

In adults, this type of differential responsiveness is most 
apparent in such disorders as bipolar illness or MPD 
(Putnam, 1997). State defining variables may be continu-
ous or dichotomous and define behavioral state space. It 
means that individual behavioral states existing within 
larger multidimensional framework or space, defined by 
a chosen set of variables, occupy discrete volumes of the 
state space. An individual’s behavior traverses the state 
space in a series of discontinuous jumps or switches 
from one state to another (Putnam, 1997). The state 
space may be vast but individual regularly occupies 
those regions in which one has created stable discrete 
states (Putnam, 1997). The discrete states as transitory 
behavioral structures are linked together by directional 
pathways forming behavioral architecture that defines an 
individual’s personality. Transition between behavioral 
states is manifested as “switch” that represents abrupt 
change in the values of the constellation of state defining 
variables, for example transition from waking to sleeping 
or in bipolar illness from mania to depression (Putnam, 
1997). DBS model defines “pathological dissociation” 
as a trauma induced discrete behavioral states that are 
widely separated in multidimensional state space from 
normal states of consciousness and it corresponds to 
conventional definition, which emphasize the separation 
or segregation of specific ideas or affects from normal 
mental phenomena (Putnam, 1997; Kaplan and Sadock, 
1991). When two types of states are significantly differ-
ent, then the states are separated by a wide gap in state 
space that determines pathological dissociative states. 
Observable differences between two discrete states are 
not a simple function of moving up or down. But there 
is probably nonlinear dynamic features connected to 
chaos (Putnam, 1997). For example Wolff (1987) high-
lights differential responsiveness as an example of the 
nonlinearity of input-output relation in different states 
of consciousness and conceptualizes the relevance of 
nonlinear dynamic systems theory to discrete behavioral 
states where switches between behavioral states consti-
tute nonlinear transitions. Further recent studies give 
stronger evidence that rapid shifts in mood and behavior 
corresponds to nonlinear dynamic processes (Putnam, 
1997; Gottschalk et al. 1995).

Perceptual consciousness and 
dissociation

According to the modern definition selective attention 
can be defined as selection among potential conscious 
contents (Baars, 1988, 2002) and specific function atten-
tional mechanisms whose function is to bring different 
events to consciousness. It leads to global distribution of 
information that is located in brain regions underlying 
conscious vision and separated from those involved in the 
selection of visual objects and events (Baars, 1997,1999, 
2002). 
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The study of the neural correlates of consciousness 
(Crick and Koch, 1995) or the neural correlates of per-
ceptual awareness opens again fundamental question 
whether all perception is accompanied by awareness 
or not. Extensive evidence from behavioral studies of 
normal subjects as well as neurological patients show 
that perceptual information can be represented in the 
mind/brain without the subject’s awareness of that in-
formation (Kanwisher, 2001).

It opens the question regarding conditions that are 
needed for conscious experience of a neural representa-
tion. It is possible that even a strong neural representa-
tion may not be sufficient for awareness and there is 
behavioral evidence that perceptual awareness involves 
not only activation of the relevant perceptual properties 
but the further construction of an organized representa-
tion in which these visual properties are attributed to 
their sources in external objects and events (Kanwisher, 
2001; Baars, 1988).

Simple examples of these cases provide ambiguous 
stimuli in the cases when perceptual experience alter-
nates between two different states and lead to perceptual 
bistability in cases such as Necker cube, Rubin’s face/vase 
or in experiments of binocular rivalry in which differ-
ent images are projected to each eye (Kanwisher, 2001; 
von Helmholtz, 1962). Although the stimulus itself 
does not change the human observer sees only one of 
them, instead of seeing a mixture of the two images and 
their perceptual experience seems to reflect a dynamic 
competition between the two inputs. When for example, 
vertical stripes are presented to the left eye and horizon-
tal stripes to the right eye, the viewer is likely to see not a 
superimposition of the two patterns (i.e. a crosshatching 
plaid pattern), but an alternating sequence in which only 
vertical stripes will be seen for one moment, and only 
horizontal stripes the next. Although the precise mecha-
nisms underlying binocular rivalry are a matter of some 
debate it is clear that experience alternates in a bistable 
fashion between being dominated by the input to one eye 
and being dominated by the input to the other eye (Blake 
et al. 1998; Kanwisher, 2001).

Important phenomena that affect the contents of 
perceptual awareness include attention, mental imag-
ery, and changing states of consciousness. For each of 
these phenomena, neural signals have been shown to 
be connected with perceptual awareness. As in cases 
described above only simple focusing of visual attention 
on different aspects of an unchanging stimulus has a 
strong effect on the content and intensity of perceptual 
awareness (Rees et al., 1999). Closely following the effect 
of attention on subjective experience, numerous studies 
using single-unit recordings (Desimone and Duncan, 
1995), ERPs (Luck and Girelli, 1998), and brain imag-
ing have shown clear modulations of sensory responses 
by attention, even for a constant stimulus and even in 
primary visual cortex (Kanwisher, 2001). A rather differ-
ent manipulation of perceptual awareness occurs during 
mental imagery, in which no stimulus is present at all 

and selective activation has been reported during mental 
imagery of motion (Goebel et al. 1998) or for face and 
place imagery (Kanwisher, 2001). In each of these cases, 
the activations during mental imagery are weaker than 
the corresponding stimulus activations.

Theoretical explanation of the observed phenomena 
proposed Desimone and Duncan (1995) in the concept 
of ‘interactive competition’. According to this model 
competitive interactions across cortical areas result in 
domination of perceptual representations by proper-
ties of a single object. This competition can be biased 
by either bottom-up factors (e.g. stimulus salience) or 
top-down factors (e.g. endogenous attention). In either 
case the net result is that the various properties of an 
object, represented in distinct cortical regions, enhance 
each other and suppress the representation of compet-
ing objects. On this view, attention and awareness are 
global properties of the entire perceptual system that 
connect multiple cortical areas (Kanwisher, 2001). These 
principles of perceptual bistability are closely linked to 
dissociated states in which multistable competitive 
interactions and alterations in perception, emotion and 
identity were described. For example, in mild forms 
in cases of splitting in borderline personality disorder 
perception of close person as totally “good” or “bad” 
significantly alternates.   

These findings suggest that awareness of perceptual 
information requires not only a strong representation of 
the contents of awareness, but access to that information 
by other parts of the mind/brain (Baars, 1988, 2002). 
The limits on conscious access to perceptual informa-
tion may not be immutable and for example, brain 
damage may disrupt neural pathways and the perceptual 
information represented in one neural structure is not 
accessed by other parts of the system (Baars, 2002). On 
the other hand conscious access to perceptual informa-
tion may also change over time even in undamaged 
brains (Kanwisher, 2001). According to conscious access 
hypothesis consciousness might be a gateway to brain in-
tegration that enables access between otherwise separate 
neuronal functions (Baars, 2002). In accordance with 
this explanation there is evidence for a mutual depen-
dence between consciousness and executive input and 
a loss of one executive interpreter’s access to conscious 
events while another was dominant in cases of multiple 
personality, dissociative fugue and during hypnosis was 
reported (Hilgard, 1988; Putnam, 1995; Baars, 2002). 
This suggests a binding between conscious contents and 
self functions, and similar dissociation may be found in 
split-brain patients where each hemisphere executive 
control over one side of the body, based on conscious 
input, is limited to half of the visual field (Gazzaniga 
and Sperry, 1967; Sperry, 1967). From this point of view 
consciousness may enable access to self functions as well 
(Baars, 2002).

Perceptual bi-stability as a class of phenomena in 
which a particular stimulus gives rise to two different 
interpretations therefore may reveal general principles 
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about brain architecture (Rubin, 2003). Generally such 
cases results in multi-stability when each of the competing 
interpretations have periods of dominance and the (three 
or more) percepts alternate in dominance in a seemingly 
random manner. Multi-stable phenomena thus suggest 
an underlying principle of mutual exclusivity (Rubin, 
2003) that is typical for perceptual consciousness as well 
as for dissociative phenomena. The quasistability related 
to different levels of interpretation process has been sug-
gested to be connected with dynamic nonlinear chaotic 
processes and self-organization (Aks and Sprott, 2003) 
similarly as switches between dissociated behavioral 
states (Putnam, 1997). These findings may represent sig-
nificant outlet for future research of common basis for 
interpretative functions in multistable perception and 
dissociative phenomena. 

Dissociation and temporal lobe 
epilepsy

Recent data indicate that traumatic stress and disso-
ciation might be significantly related to epileptic activity 
(Putnam, 1997; Teicher et al. 2003). Because epileptic 
activity represents typical example of chaos in neural 
organization (Korn and Faure, 2003; Tirsch, 2004) and 
dissociation is hypothetically attributed to neural cha-
otic organization it is needed to more comprehensively 
consider the data that have documented a relationship 
between dissociation and epileptic activity. The epilepsy/
temporal lobe dysfunction model of dissociation was for 
the first time proposed by Charcot in 1892 (Putnam, 
1997). This concept for explanation of neurobiological 
basis of dissociation is related to clinical data that preva-
lence of seizure disorders is much higher in MPD pa-
tients (Mesulam, 1981; Schenk and Bear, 1981; Benson, 
1986; Perrine, 1991; Putnam, 1997). On the other hand 
dissociation-like symptoms such as depersonalization, 
fugues, amnesias and autoscopy (seeing an externalized 
image of oneself) are sometimes reported ictally and 
periictally, by seizure patients (Putnam, 1997). Kindling 
as neurobiological mechanism (Goddard et al. 1969) can 
potentially explain how epileptic-like phenomena might 
arise from repeated trauma (Post et al. 1995; Putnam, 
1997; Teicher et al. 2003). The kindling related to trau-
matic stress similarly as experimental kindling likely is 
caused by progressively increasing response of groups 
of neurons due to repetitive subthreshold stimulation 
that may later lead to epileptic activity. It corresponds to 
clinical data that raise the possibility that temporal lobe 
abnormalities may play a role in pathological dissociation 
(Putnam, 1997). Typical EEG abnormalities found in 
traumatized and dissociated patients often involve tem-
poral or frontal slow wave activity and also may involve 
frontotemporal spikes or sharp waves predominantly in 
the left hemisphere (Putnam, 1997; Teicher et al. 2003). 
Recent studies (Putnam, 1997; Ito et al. 1993; Teicher 
et al. 1993, 2003) have found frequent and unusual EEG 

abnormalities in victims of child abuse and also several 
imaging studies describe hippocampal abnormalities in 
trauma patients (Bremner et al. 1995; Putnam 1997; 
Bremner, 2006; Teicher et al. 2003, 2006). Although 
dissociative disorders cannot be generally explained on 
the basis of neurological dysfunction, contemporary 
data supports the suggestive evidence that temporal 
lobe seizure activity can produce dissociative syndrome, 
which is similar to that observed in functional cases 
(Spiegel, 1991). From these findings it may be inferred 
that temporal lobe epileptic activity is important in the 
generation of dissociative symptoms without neurologi-
cal focal lesion (Spiegel, 1991). It is in accordance with 
evidence linking dissociative symptoms to the temporal 
lobe activity and corresponds to clinical data that the 
dissociative symptoms in temporal lobe epileptics occur 
during interictal periods and not during the ictal state 
(Spiegel, 1991). Epileptic activity in interictal periods in 
temporal lobe epileptics also may produce characteristic 
symptoms called complex partial seizure-like symptoms 
that appear as intrusions into the normal state of con-
sciousness in the form of cognitive, psychosensory or 
affective symptoms (Roberts, 1993; Roberts et al. 1990; 
Silberman et al. 1985; Hines et al. 1995). Many of these 
symptoms were already defined by Hughlings Jackson 
in his classical studies (Roberts et al. 1990; Dreifuss, 
1981; Roberts et al. 1992). Modern findings support the 
view that these symptoms have, similarly as dissociation 
(Bernstein and Putnam, 1986), in the general population 
a continuous character (Roberts et al. 1990, 1992). The 
continuum of complex partial seizure-like symptoms 
begins in healthy state without the symptoms via transi-
tional pathological states until the symptoms of complex 
partial epilepsy with all typical manifestations. Between 
these opposites a broad spectrum of different clinical 
dysfunctions with good response to anticonvulsant 
drugs occurs. It concerns most often affective diseases or 
atypical psychoses with characteristic manifestations of 
the symptoms of temporal lobe epilepsy in nonepileptic 
conditions and are called Epilepsy Spectrum Disorders 
(Roberts et al. 1992; Hines et al. 1995; Jampala et al. 
1992). According to some findings (Roberts, 1993, Bob 
et al. 2005, 2006) these symptoms are in close relation-
ship to increased sensitivity on parental influence and 
dissociative tendency due to traumatic or aversive events 
most often in connection to child abuse. Two main 
characteristic features of these patients are enhanced 
dissociative capacity and abnormal electrophysiological 
activity although it must not be present in scalp EEG 
(Roberts, 1993; Hines et al. 1995). 

There were also described clinical cases of EEG 
abnormalities with dissociative symptomes, several dis-
sociative syndromes (including the patients with multiple 
personality) and also identity shift in temporal lobe epi-
lepsy (Schenk and Bear, 1981; Mesulam, 1981; Coons 
et al. 1982; Benson et al. 1986; Spiegel, 1991; Ahern 
et al. 1993; Hersh et al. 2002). For example Ahern et al. 
(1993) examined the relationship of “multiple personality 
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disorder” in two patients with temporolimbic epilepsy to 
certain types of hemispheric interaction. Both patients 
had presented with different “personalities” in a charac-
teristic temporal relationship to their seizures. These two 
patients with temporolimbic epilepsy were considered 
to be surgical candidates referred for the intracarotid 
amobarbital sodium procedure. Both patients have dem-
onstrated outbursts of emotional behavior during inactiva-
tion of the left hemisphere. These “different personalities” 
were known by the patient’s families to manifest themselves 
in the postictal period. 

Dissociative states are also present during the so-
called altered states of consciousness such as possession, 
out of body experiences, near death experiences (Putnam, 
1989) and several studies reported epileptic activity to 
religious experiences (Saver and Rabin, 1997) or out of 
body experiences (Blanke et al. 2002). 

Dissociation is traditionally connected to inner con-
flict and several clinical studies indicate that activation 
of inner conflict during stressful interview may produce 
seizure activity in epileptics (Stevens 1959, Faber 
et al. 1996) or activates burst waves in closed eyes in 
normal healthy people (Berkhout et al. 1969). There are 
also studies describing subcortical epileptiform activ-
ity during intensive emotional and psychopathological 
states (Faber and Vladyka, 1987; Heath, 1962, 1975; 
Groethuysen et al. 1957; Monroe, 1978, 1982; Stevens, 
1999; Alvarez, 2001).

Frequent occurrence of epileptic activity and epilep-
tiform abnormalities in dissociative states and disorder 
suggest that close relationship between epileptic activity 
and kindling might have crucial importance for under-
standing of dissociative processes. Kindling mechanism 
caused by stress may involve typical inhibitory failure 
caused by overloading of defensive mechanisms such 
as denial or “repression” that has been conceptualized 
for understanding dissociative states (Yates and Nasby, 
1993). This process therofore leads to similar lack of in-
hibiton as epilepsy and therefore it may also cause simi-
lar pathological electrophysiological changes as found 
in epilepsy. Preliminary findings suggest that mental 
stress may cause increased chaos and neural complexity 
(Redington and Reidbord, 1992, Bob, 2007) and repeated 
stress may hypothetically represent neurophysiological 
mechanism inducing epileptic activity as a typical form 
of chaotic process (Bob et al. 2006). This implicates that 
dissociation is not synonymous as epileptic activity but 
in agreement with these findings we may consider the 
hypothesis that reported relationship between dissocia-
tion and epileptic activity might represent manifestation 
of underlying mechanims related to neural chaos.

Neural networks, dissociation 
and chaos in the brain 

As outlined above recent findings suggest the hy-
pothesis that dissociative states are linked to chaotic 
processes and that perception and processing of internal 
conflict related to dissociative states may share the 
common neurobiological substrate with phenomena of 
multistable perception of ambiguous stimuli that may be 
explained by interactive competition model (Desimone 
and Duncan, 1995). Proposed model of chaos and dis-
sociative states by Putnam (1997) seems to be relevant 
with respect to chaotic nature of epileptic activity occur-
ring during dissociative states and kindling hypothesis 
as a candidate mechanism for explanation of repeated 
traumatic stress and dissociation. More specific model 
for this relationship might be elaborated using concepts 
of neural networks. Already proposed models of neural 
networks provide an attractive framework for modeling 
dissociative mental processes and dissociative mecha-
nism. They require the parallel operation of two or more 
information processors (Li and Spiegel, 1992). These 
processor systems are disintegrated and it represents the 
problem rather than the competition of these subsystems 
(Li and Spiegel, 1992). The first successful model of a 
neural network suitable for the study of dissociative 
processes was suggested by Bower (Bower, 1981; Butler 
et al., 1996). In this model memory is saved in single 
elements of the network. The memory content may 
be excited when its corresponding memory element is 
activated upon reaching a threshold. There are elements 
with excitation influences on memory contents and also 
elements that inhibit them. Bower assumes that dissocia-
tive disorders can be the consequence of state dependent 
learning (Yates and Nasby, 1993). 

Other classes of models represent neural networks 
in which memory is parallel distributed in the space of 
the network (Butler et al. 1996; Li and Spiegel 1992; Mc 
Clelland and Rumelhart 1986). This network is able to 
explain a wider class of dissociative processes, such as 
the course of posthypnotic amnesia. Parallel distributed 
processing is a model for the microstructure of cognition 
(Mc Clelland and Rumelhart 1986) where the activities 
of many neurons are described as configurations or 
neural patterns and their psychological correlates are 
called mental representations (Butler et al. 1996; Li and 
Spiegel, 1992; Mc Clelland and Rumelhart, 1986). In this 
description the neural network state is described by the 
superposition of neuronal patterns. Potiential neural 
patterns and configurations in their “superposition” are 
in “prespace”, which might be attributed to psychic space 
and the active neural patterns are selected from this 
superposition (Butler et al. 1996; Li and Spiegel, 1992; 
Mc Clelland and Rumelhart, 1986). 

Because dissociation represents an inability to inte-
grate some psychic contents, such as from memory into 
the consciousness (Bernstein and Putnam, 1986) the 
disintegration represents the problem rather than the 
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competition of these subsystems (Li and Spiegel, 1992). 
Dissociative states thus represent mental representations, 
which are inaccessible to dominant interpreter’s access. 
In another words it means that dominant ego-complex, 
i.e. dominant consciousness (or dominant subpersonality 
in MPD), has not access to certain contents of memory, 
consciousness or identity that represent dissociated part 
of the mind in accordance with Baars’ (2002) conscious 
access hypothesis. From this inaccessibility and other 
aspects of dissociative states may be inferred that among 
the certain brain states an antagonistic competitive 
relationship may occur. These states can be modeled 
by parallel distributed processing in neural networks 
(Butler et al. 1996; Li and Spiegel, 1992; Mc Clelland 
and Rumelhart, 1986). Many activity configurations in 
parallel distributed processing networks are represented 
as points in an N-dimensional plane, where N represents 
the number of neurons in the network. In a simple case we 
have two neurons and all their possible activities, which 
are given by synaptic strength, can be represented by two 
axes. The third axis represents the probability of a given 
configuration. This produces a three-dimensional plan 
(landscape) and “peaks” in this plane represent favored 
activity states. Isolated peaks in this plane represent 
dissociated states (Li and Spiegel, 1992). All configura-
tions in the N-dimensional plane represent a multistable 
dynamic system, which is changed over time with each 
new input. This PDP model may be used for the model-
ing of some pathological states, for example functional 
amnesia, multiple personality disorder and post-trau-
matic stress disorder (Butler et al. 1996; Li and Spiegel, 
1992; Mc Clelland and Rumelhart, 1986; Bob, 2003a). 
Dissociation on the neurophysiological level therefore 
may be described using the concept of brain complexity. 
Generally, the complexity of the system means simply its 
composition from simple units or its dimensionality and 
tends to evolve over time (Coveney and Highfield, 1996). 
Structures, which have a higher number of dimensions, 
are generally viewed as more complex. In the case of 
neural networks or an electroencephalogram this means 
that there is competition among oscillating neuronal 
cell assemblies (neural configurations). Complexity is, 
for example, higher during divergent (creative) thinking 
than during convergent thinking (analytical thought) 
(Mölle et al. 1996), which leads to the suppression of 
competition among neural assemblies. Also, people with 
higher intelligence have higher EEG complexity (Lutzen-
berger et al. 1992). Complexity and competition among 
neural cell assemblies is represented by the number of 
simultaneously active neuronal assemblies involved in 
performing of a task. For example, during convergent 
analytical thought all information irrelevant for solving 
the problem is reduced and at the same time the number 
of competitive neural assemblies is reduced and the com-
plexity decreases. Higher competition during creative 
thinking leads to the establishment of new associations 
among neural representations of mental states (Mölle et al. 
1996). These findings implicates transient periods of high 

complexity of the EEG during activity of independent 
areas that enables fast parallel information processing 
which runs in a distributed mode. It means that numer-
ous processes from sensory and cognitive channels are 
executed simultaneously and this desynchronized neural 
state may be related to active information processing in 
the cortex (Tirsch et al. 2004).

Competition among cortical neural cell assemblies 
which excite one another and are unable to agree on a 
common frequency of oscillations (Freeman, 1993) thus 
may be used as appropriate neurophysiological equiva-
lent to dissociated and disintegrated competitive mental 
states in PDP model (Bob, 2003a). When the associated 
strength in these newly activated ranges of the neural 
network is low, it leads to strong competition among 
the neural assemblies (Freeman, 1993), and dissociated 
mental representations (Bob, 2003a). In parallel distrib-
uted processing model these dissociated states with low 
associated strength are represented by isolated “peaks” 
(Mc Clelland and Rumelhart, 1986; Li and Spiegel, 1992; 
Butler et al., 1996). 

The cases of ‘antagonistic’ competition or the so-
called winnerless competition among neural assemblies 
according to several models may cause chaotic states 
in the brain dynamics (Korn and Faure, 2003). These 
chaotic states does not mean only an absence of order 
and unpredictability but the term chaos implies the idea 
of underlying structure and the potential for describ-
ing a complex system with the aid of relatively simple 
mathematical formulations with a basis in nonlinear 
mathematics. Generally, chaos in the neural system may 
leads to a low-dimensional aperiodic signal that may be 
used for describing behavior resulting from very many 
degrees of freedom in systems with very high complexity 
(Elbert et al. 1994; Tirsch et al. 2004). Freeman proposed 
that brain chaos probably arises from the competition of 
two or more parts of the brain represented by neuronal 
assemblies (Freeman, 1991; Elbert et al. 1994) and this 
process may represents neurophysiological substrate for 
competition of mental representations (Bob, 2003b). 
Chaos leads to an often instantaneous reduction of 
excitatory thresholds of many neural populations not 
excited in that particular combination before (Freeman, 
1991; Elbert et al. 1994). Additionally, chaos may lead to 
a process known as bifurcation. Bifurcations character-
ize networks that are sensitive to very weak changes of 
initial conditions. As Freeman suggested the bifurcations 
may lead neural activity that can be observed as unex-
pected original ideas or in pathological cases as epileptic 
paroxysms (Elbert et al. 1994; Freeman, 1991). A char-
acteristic feature of neural activity due to brain chaos is 
synchronous collective activity - a burst (Freeman 1991). 
The burst waves often have a frequency of about 40 Hz 
and high amplitudes and this process also may produce 
epileptic (or epileptiform) activity that represents a typi-
cal form of chaotic behavior (Freeman 1991; Elbert et al. 
1994; Korn and Faure, 2003; Tirsch et al. 2004). Freeman 
(1991) suggested that chaos underlies the ability of the 
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brain to respond flexibly to the outside world and to 
generate novel activity patterns, including those that 
are experienced as fresh ideas. Chaos from this point 
of view expresses the underlying unpredictable order of 
attractors and enables the complex behavior of the brain 
(Freeman 1991, 2000, 2001; Skarda and Freeman 1987).

According to these connections dissociative states 
understood as the competitive states disintegrated 
mental representations with resulting chaotic states 
might explain the mechanism that produces hypersyn-
chronized epileptic activity as a consequence of chaotic 
competition among neural assemblies and corresponding 
mental representations of conflicting mental states (Bob, 
2003a). In these cases conflict of mental representations 
may include also interhemispheric competition and 
dissociation of cerebral hemispheres. On the “macro”-
neurophysiological level dissociative processes may 
be understood in the connection of possible reversible 
blocking of the transmission from one hemisphere to the 
other across the corpus callosum and other commissural 
fibers. It may lead to the competition and chaotic states. 
This postulate may motivate similarities between some 
cases of psychic dissociation (or repression) and split 
brain patients (Galin, 1974) or epilepsy due to defective 
hemispheric interaction as Ahler et al. (1993). Disso-
ciation from this point of view may be understood as a 
blocking of communication between verbal (conscious) 
left and the other side of the brain (Galin, 1974; Spitzer 
et al. 2004). On the other hand human creativity repre-
sents high level of psychic integration and corresponds to 
integration of left-hemispheric verbal analytical thought 
and holistic thought of the right hemisphere (Gallin, 
1974; Bogen and Bogen, 1969). These connections sug-
gest direct relationship between Epilepsy/Temporal Lobe 
Dysfunction model (Putnam 1997) and Cerebral Hemi-
spheric Laterality Model which represents the theory 
that either an anatomical or a functional disconnection 
between the two hemispheres of the brain is the source of 
“double personality” (Putnam, 1989, 1997; Ellenberger, 
1970; Quen, 1986). Competitive inter-hemispheric 
alter personality states connected to dissociated mental 
representations of corresponding neural assemblies thus 
suggest the explanation of repeated clinical observa-
tions that document laterality differences across alter 
personalities in MPD patients (Brende 1984; Henninger 
1992; Le Page et al. 1992; Ahern 1993; Putnam 1997) 
such as mentioned cases when an intracarotid injection 
of amobarbital (Wada test) was used to anesthetize the 
hemisphere and this reproduced the alter personality 
changes associated with seizure activity in these two 
patients (Ahern et al. 1993). On the other hand there are 
controlled test of the laterality that did not find evidence 
of shifts in lateralization of galvanic skin response across 
repeatedly randomized testing of alter-personality states 
(Putnam 1997) that might be explained by dissociation 
without inter-hemispheric competition. 

Forced normalization and 
relationship between epilepsy 
and mental illness 

Because chaos according to this model of dissociation 
may explain the relationship between dissociation and 
epileptic activity the model is also in accordance with 
findings that epileptic activity may produce, similarly as 
dissociation, seizures and psychopathological symptoms. 
The relationship between seizures and psychopathol-
ogy is historically linked to biological antagonism 
between epilepsy and psychosis that was for the first 
time investigated by a Hungarian physician László von 
Meduna (Meduna, 1934; Wolf and Trimble, 1985; Krish-
namoorthy et al., 2002). After graduation Meduna was 
interested in brain anatomy and in the year 1927 began 
his psychiatric research. At the time of his most impor-
tant works he was leading physician in Royal Asylum 
in Budapest. There he dealt with experimental epilepsy 
and his findings confirmed that the relationship between 
epileptic paroxysms and psychotic manifestations is not 
only random (Wolf and Trimble, 1985; Krishnamoorthy 
et al. 2002). Steiner and Strauss (Wolf and Trimble, 
1985) presented 6000 schizophrenic patients and found 
typical epileptic paroxysms in these cases very rare. In 
his work from 1935 Meduna introduced the study of 176 
patients from which 95 were epileptics and had at the 
same time also psychotic symptoms (Meduna, 1935). 
Meduna confirmed that next to the antagonism may be 
also combination between epilepsy and psychosis. In his 
practical therapy he used convulsive drugs, for example 
camphor or penetrazol, for the treatment of schizophre-
nia. These drugs often led to convulsions and lowering of 
schizophrenic symptoms (Wolf and Trimble, 1985). 

Discussions following Meduna’s works initiated the 
development of convulsive therapy in psychiatry but 
the relationship between epilepsy and psychosis was 
neglected for a time. Its investigation was renewed in 
1950s when Heinrich Landolt, director of Swiss asylum 
for epileptics in Zürich, by means of electroencepha-
lographical methods reported his findings on forced 
normalization (Wolf and Trimble, 1985; Landolt, 1953). 
Landolt introduced the term forced normalization for the 
reaction of the organism, which represents the defense of 
the brain against epileptic discharges (Wolf and Trimble, 
1985). According to his findings this reaction may begin 
spontaneously or as a consequence of antiepileptic 
medication. At first Landolt studied forced normaliza-
tion in patients with temporal lobe epilepsy and later 
also in patients with focal cortical epileptic seizures. In 
1954 he used succinimid medication in patients with 
generalized epilepsy of the type petit mal and in twilight 
states that represent qualitative changes of mental state 
dissociated from normal state of consciousness similar to 
schizophrenic symptoms. 
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Effects of forced normalization were also reported in 
cases of neurosurgical treatment focused on inactivation 
of the epileptic focus (Mace and Trimble, 1991; Blumer 
et al. 1998). It was suggested that the effects might explain 
kindling in mesolimbic dopaminergic system that has a 
relationship of reciprocity with regard to similar EEG 
activity in temporal neocortex in patients with temporal 
lobe epilepsy (Pakalnis et al. 1988).

Similar relationship of reciprocity was found also be-
tween epilepsy and depression (Jobe et al. 1999; Kanner 
and Balabanov, 2002; Chaplin et al. 1990; Trimble, 1996). 
Historical roots of this problem are also connected to the 
term forced normalization and contemporary is thought 
that people with epilepsy exhibit a higher incidence of 
depression compared to people in general population 
(Jobe et al. 1999; Kanner and Balabanov, 2002).

Several sources show that there is a relationship 
between seizures and affective disorders (Jobe et al. 
1999; Kanner and Balabanov, 2002). First reason is that 
electroconvulsive therapy has a high degree of efficacy 
in the treatment of depression as well as in the treatment 
of manic states and similarly it is also for chemically 
induced seizures (Jobe et al., 1999). Second reason is that 
the manifestations of forced normalization emerge in 
epileptic patients as an increasing occurrence of depres-
sive symptoms when the frequency of seizures decreases. 
Next to a response to anticonvulsant therapy worsening 
of affective disorders or psychotic episodes due to the 
sharply reduced number of seizures postsurgically also 
may occur (Jobe et al. 1999; Kanner and Balabanov, 
2002). Some investigators now believe that antidepressant 
therapy is crucial for significant number of patients after 
surgical treatment of epilepsy and that the symptoms of 
interictal dysphoric disorder tend to occur as chronic 
seizure activity is suppressed (Jobe et al. 1999; Kanner 
and Balabanov, 2002).

There is growing body of evidence that anticonvulsant 
medications have emerged as powerfull agents for the 
treatment of bipolar disorders as well as schizoaffective 
disorder or for the treatment of refractory depression 
(Jobe et al. 1999; Chaplin et al. 1990; Trimble, 1996). 

On the other side there is an extensive body of evi-
dence that clinically useful antidepressant drugs can both 
prevent and cause seizures (Jobe et al. 1999; Chaplin et al. 
1990; Trimble, 1996). According to contemporary litera-
ture antidepressant drugs suppress seizures when blood 
and brain concentration are relatively low. In contrast to 
that seizures may occur as a response to antidepressants 
in overdoses or in response to excessive blood levels 
(Jobe et al. 1999). Also people with epilepsy exhibit an-
ticonvulsant effects in response to antidepressants and 
the use of these drugs often represents a safe therapeutic 
approach in epileptic patients with interictal dysphoric 
disorder (Jobe et al. 1999).

On the other hand as mentioned above there is a 
great subgroup of depressive patients and schizophrenic 
patients without epilepsy which manifest temporal lobe 
lability and have complex partial seizure-like symptoms 

with good response to anticonvulsive medication (Rob-
erts et al. 1992; Roberts, 1993; Hines et al. 1995; Bob et al. 
2005, 2006).

Alternative psychosis and 
dissociation

Further connection between forced normalization 
and dissociation represents the term alternative psycho-
sis. From the clinical point of view, forced normalization 
is often connected with decreasing epileptic changes in 
EEG and improving the control of seizures. On the other 
hand for example psychotic symptoms appear. The clini-
cal manifestations of forced normalization also include 
dysphoric states, hysteria and hypochondria, affective 
disorders, and miscellanea (twilight states). Forced 
normalization can be observed in both generalized and 
partial epilepsies as a rare complication. It is relatively 
frequently observed in adults with persistent absence 
seizures (Wolf, 1991; Kanner, 2000, 2001; Schmitz et al. 
1999; Marsh and Rao, 2002). Because the term forced 
normalization is often considered in connection with 
EEG, Tellenbach in 1965 introduced in this connection 
the term alternative psychosis implicating that stopping 
seizures does not mean vanishing or inactivity of the path-
ological state (Wolf and Trimble, 1985; Krishnamoorthy 
et al. 2002). Several studies suggest that in the patients 
who display alternative psychosis subcortical epileptic 
discharges are continuously present (Wolf and Trimble, 
1985) Heath (1962, 1975) pointed out that at the level 
of subcortical structures epilepsy and manifestations of 
psychotic symptoms in certain cases might have the same 
neurobiological substrate in the from of epileptic activity. 
Similar findings reported also other authors (Monroe, 
1982; Walter, 1944; Goon et al. 1973; Alvarez, 2001), who 
reported that manifestations of schizophrenic pathology 
are correlated by subcortical spikes. Evoking epileptic 
seizure, as a consequence of electroconvulsive therapy 
or other convulsive methods which are connected with 
improvement of psychotic symptoms, points to effects 
of forced normalization also in cases of ”pure” psychosis 
or depression and it suggest common neurobiological 
mechanisms between mental illness and epilepsy. Simi-
larly, epileptic discharges located in subcortical structures 
were observed also in patients with dissociative seizures 
(Wieser, 1979) which strongly suggest that clear boundary 
cannot be determined between dissociative and epileptic 
seizures and that common pathophysiological processes 
for dissociation and epilepsy might be found. 
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Conclusion

At this time the pathogenesis of forced normalization 
is still unresolved. It has been postulated that amygdaloid 
and limbic kindling may play a role in the development 
of this phenomenon and there are also neurochemi-
cal changes that accompany forced normalization 
(Krishnamoorthy et al. 2002). A more comprehensive 
hypothesis is that the epilepsy is still active subcortically 
and provides energy for psychopathological symptoms 
(Wolf, 1991), and it has often been postulated that 
subcortical and subclinical electrophysiological activity, 
particularly in the limbic system, may be responsible for 
the development of forced normalization (Krishnamoor-
thy et al. 2002). It is likely that secondary epileptogenesis 
and other related phenomena may enable continuing of 
epileptiform activity in limbic areas with predominant 
psychopathological manifestations (Smith and Darling-
ton, 1996; Stevens, 1999; Krishnamoorthy et al. 2002). 
These alterations and co-occurrence of symptoms are 
similar to certain conditions that occur during dissocia-
tive states when traumatic stress may emerge in a variety 
of symptoms such as psychopathological symptoms, 
seizures or other somatoform disturbances. Because 
dissociation is at least in several reported cases linked 
to epileptic activity common neurobiological mecha-
nisms of traumatic stress and epileptic activity likely 
must be present. Modern formulation of dissociation 
in the terms of discrete behavioral states seems to be 
able to link cognitive processes related to dissociation 
and multi-stable perception of ambiguous stimuli with 
neural network model of dissociative states. Agreement 
of these conceptual approaches enables to reformulate 
the concept of dissociation in neuroscientific terms that 
may include also organic etiology of these pathological 
conditions. These findings and further data reported in 
this review strongly suggest that neurobiological concept 
of dissociation linked to nonlinear chaotic processes in 
the brain might provide possibilities for future research 
that may help more comprehensively understand the 
neurobiological consequences of the traumatic stress 
and also the relationship between dissociative states and 
epileptic activity.
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