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Abstract The diagnostic category of posttraumatic stress disorder (PTSD) has its place in the newest 
American diagnostic system DSM-V. The authors compare its definition with the former 
manual DSM-IV and the international classification ICD-10. They reflect difficulties in 
defining the concept of traumatic event. They summarize epidemiological findings, high-
light the possible significant role of traumatogenesis in other psychiatric disorders without 
PTSD symptoms. The biopsychosocial model seems to be the most adequate for the study 
of trauma-related disorders, while in therapy the specific shaping of psychotherapy seems 
to be crucial. Good experiences in relationships before the trauma increase resilience 
and the availability of supportive empathetic relationships may favourably influence the 
development of the disorder and its therapy. 

Introduction
Psychological trauma or repeated traumata can play 
an important role in the etiology of several mental ill-
nesses. The most characteristic clinical picture result-
ing from a psychological trauma is described by both 
the international and American diagnostic systems 
as posttraumatic stress disorder (PTSD). According 
to epidemiological studies, incidence of psychologi-
cal trauma in PTSD represents a serious medical and 
social problem. 

In this short overview, we will first focus on the 
description of PTSD. In the second part, we describe 
and discuss the case of our patient. Using the bio-psy-

cho-social model of mental illness, we will specially 
focus on its social aspects.

Eye Movement Desensitization and Repro-
cessing (EMDR) has been recognized an
effective method of reprocessing the psychological 
consequences of traumatic experiences, especially 
PTSD. Since its discovery by Francine Shapiro it has 
been shown that not only eye movements, but also 
other kinds of bilateral stimulation (bilateral tactile or 
auditory stimuli) may be effective in trauma treatment. 

In case of ongoing traumatization, EMDR as well 
as other exposure psychotherapeutic methods are con-
sidered contraindicated, relatively contraindicated or 
at least their use is considered complicated. 

The Part II of this work is published: Hasto J, Vojtova H, Hruby R, Tavel P. Biopsychosocial approach to psychological trauma and possible 
health consequences. Part II - The case study.  Int J Prenat Perinat Psychol Medicine. Vol. 25 No. 3-4, p. 289-322. (International Journal of 
Prenatal and Perinatal Psychology and Medicine ISSN 0943-5417).
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Autogenic training (AT) is a rarely mentioned com-
ponent of PTSD treatment. It is usually considered as a 
contraindication in acutely symptomatic patients.

In our case study, we illustrate a meaningful and 
effective use of both these methods in a treatment 
of patient with PTSD after type II trauma (repeated 
traumatization). EMDR was used to reduce the PTSD 
symptoms; AT to increase the resistance towards ongo-
ing stressors.

The case has been closely related to recent social and 
political processes. Therefore, we considered it impor-
tant to focus on the social level of the bio-psycho-social 
model of mental health and illness.

Diagnosis
PTSD diagnosis according to the International 
Classification of Diseases (ICD-10) (World Health 
Organization 2004) and the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV) (American 
Psychiatric Association 2000/2010)
The diagnostic criteria in the ICD-10 and the DSM-IV 
are very similar (Smolík 2002). The ICD-10 code 
(World Health Organization 2004) for PTSD is F43.1. 
The diagnosis requires fulfilling 5 criteria, A–E:

A. The patient must have been exposed to a stress-
ful event or situation (of either brief or long 
duration) of an exceptionally threatening or 
catastrophic nature, which is likely to cause per-
vasive distress in almost anyone.

B. There must be persistent remembering or reliv-
ing of the stressor in intrusive flashbacks, vivid 
memories or recurring dreams, or in experi-
encing distress when exposed to circumstances 
resembling the stressor.

C. The patient must exhibit an actual or preferred 
avoidance of activities and situations reminis-
cent of the trauma.

D. Either of the following must be present:
1. Inability to recall either partially or com-

pletely some important aspects of the period 
of exposure to the stressor, or

2. Persistent symptoms of increased psycholog-
ical sensitivity and arousal by difficulty fall-
ing or staying asleep, irritability or outbursts 
of anger, difficulty concentrating, hypervigi-
lance, and exaggerated startle response. 

E. Criteria B, C and D must all arise within 6 
months of the period of stress. However, a 
delayed onset is possible, too.

The DSM-IV-TR (APA 2000/2010) and ICD-10 cri-
teria (WHO 2004) for diagnosis of PTSD are similar. 
The DSM-IV criteria are, however, more precisely for-
mulated, and there are also some differences. For exam-
ple, the DSM-IV defines a traumatic event (criterion A) 
as “exposure to, witnessing or learning about an event or 
events that involve actual or threatened death or serious 
injury or other threat to one’s physical integrity or the phys-
ical integrity of another person. The person’s response 
to the event must involve intense fear, helplessness or 
horror. There is a possibility of illusions, hallucinations, 
and dissociative flashbacks, especially after waking up 
or when intoxicated (criterion B). Further symptoms 
may include (criterion C) diminished interest or partic-
ipation in significant activities, feelings of detachment 
or estrangement, restricted range of affect (e.g. inabil-
ity to have loving feelings), and sense of foreshortened 
future (e.g. no expectations to have a career, marriage, 
children or a normal life span). The symptoms should 
last more than one month (criterion E). In the DSM-
IV-TR, there is also criterion F: The disturbance causes 

Tab. 1. PTSD criteria according to DSM-IV (APA 2000/2010) and ICD-10 (WHO 2004).

Criteria DSM-IV ICD-10

Criteria of a 
traumatic event

• A1: Event or events that involved actual or 
threatened death or serious injury, or a thread to 
the physical integrity of self or others.

• A2: Person’s response involving intense fear, 
helplessness, or horror

A stressful event or situation of exceptionally 
threatening nature which would likely cause 
pervasive distress in almost anyone

Sufficient symptoms Symptoms from following areas:
• B: Intrusions (at least one)
• C: avoidance / emotional numbness (at least three)
• D: autonomous hyper-arousal (at least two) 

Persistent remembering or reliving of the stressor 
in intrusive flashbacks, vivid memories or recurring 
dreams 

Duration of the symptoms E: At least four weeks; acute: 1-3 months; chronic: 3 
months and longer

No specifications

Onset of the symptoms E: No specifications. Delayed onset when at least six 
months have passed between the stressor and the 
onset of the symptoms

Within six months of the period of stress

Clinical impairments F: The disturbance causes clinically significant 
impairment in important areas of functioning

No specifications



187Act Nerv Super Rediviva Vol. 55 No. 4 2013

Biopsychosocial approach to psychological trauma

clinically significant distress or impairment in social, 
occupational or other important areas of functioning. 

After an extensive debate about trauma related disor-
ders in the last couple of years, DSM-V has not brought 
a significant shift in understanding PTSD, nevertheless, 
there are differences worth mentioning. Moving the 
PTSD diagnosis from Anxiety Disorders to the chapter 
Trauma and Stressor-related Disoders represents a step 
toward more etiology-informed approach. Another 
important progress is in inclusion of the dissociative 
subtype of PTSD as proposed by Lanius et al (2010).

The criterion A is more precisely defined and leaves 
out the intense emotional reaction to the event: “Expo-
sure to actual or threatened death, serious injury, or 
sexual violence in one (or more) of the following ways: 

1. Directly experiencing the traumatic event(s). 
2. Witnessing, in person, the event(s) as it occurred 

to others. 
3. Learning that the traumatic event(s) occurred 

to a close family member or friend, the event(s) 
must have been violent or accidental. 

4. Experiencing repeated or extreme exposure to 
aversive details of the traumatic event(s) (e.g. 
first responders collecting human remains; 
police officers repeatedly exposed to details of 
child abuse). 

Note: Criterion A4 does not apply to exposure 
through electronic media, television, movies, or pictures, 
unless this exposure is work related.” (APA 2013, 271).

As a part of the intrusions criteria B, acting or feel-
ing as if the trauma was reoccurring is named “dissocia-
tive reactions” and may be presented in a continuum up 
to complete loss of awareness of present surroundings. 

Criterion C includes exclusively avoidance and other 
symptoms are transferred to criterion D “Negative 
alterations in cognitions and mood…” (APA 2013, 271) 
with additional “2. Persistent and exaggerated nega-
tive beliefs or expectations about oneself, others, or the 
world… 3. Persistent, distorted cognitions about the 
cause or consequences of the traumatic event(s) that 
lead the individual to blame himself/herself or others. 
4. Persistent negative emotional state (e.g. fear, horror, 
anger, guilt or shame)… 7. Persistent inability to expe-
rience positive emotions…” (APA 2013, 272). In crite-
rion E self-destructive behavior was added. 

Dissociation has become an important concept in 
psychotraumatology, assisting the understanding of the 
origins and dynamics of posttraumatic reactions and 
it´s been a part of the discussion for the new diagnostic 
manual, nevertheless its definitions are ambiguous and 
stem from various different theoretical backgrounds. 
The DSM´s approach has always been descriptive and 
DSM-5 includes a possibility of further specification of 
PTSD with dissociative symptoms, either depersonal-
ization, or derealization.

The whole subhead is dedicated to PTSD for chil-
dren 6 years and younger. 

Problematic definition of a traumatic event
in posttraumatic stress disorder (PTSD)
According to the DSM-IV-TR, the person’s response to 
a traumatic event must involve intense fear, helpless-
ness or horror. These reactions can be observed in most 
typical cases. These criteria, however, do not allow 
diagnosis of PTSD in cases of dissociative amnesia, or 
when the predominant acute response of the person 
involved stupefaction, indifference or derealisation. 
Another problem arises when the patient displays typi-
cal symptomatology, but the traumatic event was not 
of an exceptionally catastrophic nature. These prob-
lems have been taken into account in the new DSM-V 
definition. 

Mol et al (2005) compared the incidence of PTSD 
symptoms in people experiencing a traumatic event 
according to the DSM-IV, and those experiencing a 
stressful life event not fulfilling the A1 criterion accord-
ing to the DSM-IV. The authors included serious illness, 
a chronic illness of a close person, and problems related 
to work and relationships. They found that PTSD 
symptoms were more frequent in people experiencing 
a stressful life event within the last 30 years, although 
this event did not fulfill the A1 criterion (DSM-IV). 

In clinical practice, one often distinguishes between 
type I and type II trauma (Terr 1991). Type I trauma 
refers to a single traumatic event of a brief duration; type 
II trauma describes long-lasting and/or repeated trau-
matization. One possible reaction to type II trauma is the 
“complex PTSD” (Herman 2001) or so called disorder 
of extreme stress not otherwise specified (DES-NOS) 
(Luxenberg et al 2001). This disorder has not yet been 
included in diagnostic manuals. It can partially over-
lap with borderline personality disorder (F60.3) or the 
“enduring personality change after catastrophic experi-
ence” (F62.0) according to the ICD-10 (WHO 2004).

Psychoanalytically oriented authors have used the 
term trauma/psychological trauma in a broader sense, 
meaning, for example, emotional overload. This was even 
before traumatic event was defined in the DSM-III, IV 
and ICD-10. Similarly, the term neurosis was broader 
and did not describe only neurotic disorders as we know 
them today, but also syndromes like PTSD, adjust-
ment disorders, and personality disorders, especially 
those in the B cluster (anxious personality disorder).

In his encyclopedic monograph mapping the devel-
opment of dynamic psychological approaches, Leon-
hard Schlegel (2005) writes about trauma: “In dynamic 
psychology, trauma does not mean only an acute, 
shocking event. Neuroses stem, rather, from long-
lasting conflict situations – a longstanding pressure of 
a ruthless upbringing etc. Therefore, ‘chronic traumas’ 
are of a much bigger importance. Even in situations in 
which single experiences appear as significant trau-
matic events, they can contain a symbolization of a pro-
longed stress. I define a psychological trauma leading 
to neurotic disorders as an emotional overload (p.30).” 
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In childhood, physical and emotional neglect are as 
harmful as sexual, physical, and emotional abuse. The 
long-standing effects of emotional cruelty and neglect on 
neurobiology and mental health might even be more sig-
nificant than those of physical abuse (Teicher et al 2006).

Variety of posttraumatic 
reactions and course of PTSD
Several clinical pictures may arise as a consequence of 
experiencing a traumatic event. This remains true even 
if we define trauma according to the current diagnostic 
criteria. A traumatic event may lead to an acute stress 
reaction and consequently to PTSD. A traumatic event 
may also lead to a picture similar to the adjustment 
disorder (F43.2, F43.8). A trauma might, however, also 
lead to a depressive episode, an anxiety disorder, soma-
tization disorder, substance dependency or a dissocia-
tive disorder, either directly, or through an adjustment 
disorder or a PTSD (Flatten et al 2013). The further 

development may contain personality alteration (afore-
mentioned “complex PTSD”). Type II trauma in young 
age may play an important role in etiology of a person-
ality disorder (borderline) (Wöller 2006). In these cases, 
trauma is diagnosed as one of the factors influencing 
health status and coded with a Z code according to the 
ICD-10. Comorbidity with other psychiatric disorders 
is common. According to various authors, the comor-
bidity rates are up to 80%. 

Several studies have found that up to 50% of patients 
experiencing acute psychosis later show symptoms 
similar to PTSD as a reaction to the experience of 
helplessness and disintegration (Flatten et al 2013). We 
consider this finding important for clinical practice and 
therapy planning for psychotic patients. In his study of 
208 patients suffering from schizophrenia, M. Bleuler 
(1978) found secondary pathogenic influence of the 
psychotic experience that can even lead to a personality 
change. In the ICD-10 (WHO 2004), this is categorized 
as F62.1. Furthermore, according to Bleuler (1978), 
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schizophrenic illness tends to have a worse course in 
patients coming from broken homes where serious 
traumatization can be assumed.

Apart from all aforementioned pathogenetic fac-
tors of trauma, in some cases, thankfully, mental health 
is preserved in spite of a trauma. Trauma either does 
not lead to a mental disorder, or a subsequent mental 
disorder ends with a full remission (salutogenesis). 
Furthermore, as our clinical experience teaches us, 
a psychological trauma might lead to a seemingly 
paradoxical personality development, deepening and 
broadening of the consciousness, increase in respon-
siveness to human suffering, improvement in the abil-
ity to protect oneself and the others from traumata, 
and willingness to help with their processing. A person 
unfolds an altruistic mode of mind and behavior and 
expands the ability to mentalize.

Various possibilities of coping with a trauma are 
shown in the following scheme (Tagay et al 2011). 

As a result of trauma diverse life trajectories may 
emerge varying from resignation and mere surviving 
through recovery up to personal growth that is not just 
a way of adaptive coping with traumatic experience, but 
adds an extra value to the life and personality of the 
survivor. The concepts of posttraumatic growth pro-
vide an alternative to the prevailing problem-focused 
attitudes in mental health system (Mareš 2012).

Epidemiology of PTSD
Kessler et al (1995) studied both point and lifetime 
prevalence of PTSD in a representative sample of 6000 
subjects. The study was conducted in the USA. The 
lifetime prevalence was 10.4% in women and 5% in 
men; the point prevalence in the last month was 2.8% 
(average women and men). However, approximately 
51% women and 61% men in the study experienced a 
stressor corresponding to the DSM-IV criteria. There-
fore, most people experiencing trauma do not develop 
PTSD; they recover spontaneously. On the other hand, 
17% men had intrusive memories, but the traumatic 

event did not fulfil the DSM-IV criteria. In some cases, 
a subliminal PTSD arises, meaning that symptoms do 
not reach the diagnostic threshold. Another possibil-
ity is partial PTSD, when after a traumatic event, the 
person experiences symptoms which are not otherwise 
typical of PTSD. In some of these cases, the symptom-
atology might lead to severe impairment in important 
areas of functioning. In a study focusing on 185 fire 
and car accident victims, 22.7% fulfilled the criteria of 
a PTSD, but another 16.7% with partial PTSD fulfilled 
the F criterion referring to the impairment in everyday 
functioning (Mylle & Maes 2004).

In Germany and in Europe, the lifetime prevalence 
in people younger than 65 years is 1–3%. In German 
population older than 65 years, the lifetime prevalence 
is threefold higher. This is due to World War II experi-
ences (Frommberger & Maercker, in Vorderholzer & 
Hohagen 2011). 

Psychological traumatization of “children soldiers” 
leads to a PTSD in only about 20% of cases. The longer 
they participate in fighting, the smaller this percentage. 
“Children soldiers” are approximately eight-year-old 
boys kidnapped by the rebels and trained to kill, as it 
often happens in some African countries, but also in 
Asia and South America. By contrast, PTSD was found 
in 80% of refugees from Sudan. Apparently, “children 
soldiers” learn to view killing as an “exciting activity”. 
According to Elbert (2009), they switch to a “hunter 
mode”. They need to see blood and hear the cries of the 
dying. They are cutting off their ears, noses or extremi-
ties. Some of them become cannibals.

In a psychiatric and psychotherapeutic hospital in 
Germany, the therapists (psychiatrists, physicians with 
training in psychosomatics or clinical psychologists) 
considered trauma as a reason for mental disorder 
in 31.5% of patients. This group included all PTSD 
patients, 12% of patients with an affective disorder, 26% 
of anxiety disorders patients, and 19% of patients with 
a personality disorder. In a questionnaire assessing psy-
chotraumatic events, these patients listed 6 and more 
events (Ungerer et al 2010).

History of a traumatic
event

History of a stressor
not fulfilling DSM-IV
criteria of a traumatic
event 
No history of a
traumatic event

64.1%

27.26%

8.65%

Fig. 1. Traumatic event incidence (%) in the total sample of N=532 
patients. 

PTSD

Subsyndromal PTSD

No PTSD symptoms

38.62%
35.17%

26.21%

Fig. 2. Psychological traumata (N=145; 27%) and PTSD or 
subsyndromal PTSD in the group of patients with a history of 
psychological trauma.
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In our hospital in Trenčín, Slovakia, we assessed 
all patients hospitalized in the first half of 2004. The 
assessment included the structured clinical DSM-IV 
interview focusing on psychological trauma and PTSD 
(Wittchen et al 1997). The total number of patients 
admitted to the ward was 577. Out of these patients, 
we assessed 532. Those not assessed included mostly 
patients with various types of dementias. A history of 
a traumatic event was found in 27%. In 8%, we found a 
serious stressor not fulfilling the DSM-IV criteria of a 
traumatic event. 64% of patients did not indicate a trau-
matic event in their history (Figure 1). PTSD was found 
in 35% of patients listing a traumatic event in their his-
tory, and subliminal PTSD was found in 26% of those 
patients. In 38.6% of patients, no symptoms of PTSD 
were found, although they had a history of a traumatic 
event (Figure 2). We did not assess possible time and 
content relationships between psychological trauma-
tization and other psychiatric syndromes than PTSD. 
The highest comorbidity was found between PTSD and 
depressive disorders (Hašto et al 2011).

One week after psychological trauma, PTSD is found 
in 94% of adult patients. Three months after a traumatic 
event, PTSD is found only in 47%. After years, PTSD is 
found in 10–25% of people experiencing a psychologi-
cal trauma (summarized according to Frommberger 
& Maercker, in Vorderholzer & Hohagen 2011). These 
data show that although a considerable number of 
people heal spontaneously, there is a relatively high risk 
of chronification of untreated PTSD. In some samples, 
a chronic PTSD was found in 25% of people with a his-
tory of a psychological trauma.

Risk and protective factors
Following factors have been identified to play a role 
in development of PTSD: subjective experience of loss 
of control, anticipated negative consequences on per-
son’s own health and future, event intensity and dura-
tion, physical injury or an injury or death of another 
person. Other risk factors include: insufficient familial 
and social support, female gender, experience of early 
separation, and former somatic illness (Frommberger & 
Maercker, in Vorderholzer & Hohagen 2011). Although 
these risk factors do statistically increase the probability 
of PTSD development, according to the same authors, 
in individual cases PTSD does not develop even when 
these factors are present. On the contrary, a PTSD after 
a serious trauma may develop even in a person with 
stable personality and no risk factors!

Several studies have found that up to 50% of patients 
experiencing acute psychosis later show symptoms 
similar to PTSD as a reaction to the experience of 
helplessness and disintegration (Flatten et al 2013). We 
consider this finding important for clinical practice and 
therapy planning for psychotic patients. In his study of 
208 patients suffering from schizophrenia, M. Bleuler 
(1978) found secondary pathogenic influence of the 

psychotic experience that can even lead to a personality 
change. In the ICD-10 (WHO 2004), this is categorized 
as F62.1. Furthermore, according to Bleuler (1978), 
schizophrenic illness tends to have a worse course in 
patients coming from broken homes where serious 
traumatization can be assumed.

Serious dissociative symptoms are an interesting 
aspect of posttraumatic symptomatology. They can 
occasionally resemble or even equal psychotic expe-
riences including Schneider’s first rank symptoms 
(thought insertion, flashbacks escalating to halluci-
nations, voices representing dissociated parts of the 
personality, feelings of being influenced by external 
agents). They represent a real challenge for the differ-
ential diagnosis (Moskowitz et al 2008).

Some findings suggest that early psychological trau-
matization might influence manifestation, course and 
symptomatology of bipolar affective disorder including 
suicidality and functioning between the episodes (Etain 
et al 2008).

Factors indicating diminished risk of PTSD include 
stability prior to the trauma, ability to mobilize individ-
ual resources and problem coping strategies from the 
past, introspection, and “sense of coherence” accord-
ing to Antonovsky. A developed sense of self-efficacy, 
active engagement of personal problems rather than 
avoidance, and an ability to share difficulties are posi-
tive prognostic factors (Flatten et al 2013; Frommberger 
& Maercker, in Vorderholzer & Hohagen 2011). The 
ability to share difficulties might be connected to secure 
attachment style (Hašto 2005).

Finally, it goes without saying that respect for the 
victim and her trauma reduces the risk of chronic PTSD 
(Frommberger & Maercker, in Vorderholzer & Hoha-
gen 2011)!

There are only a limited number of ways to pre-
vent the onset of PTSD after a traumatic event. The 
efficacy of psychological interventions remains ques-
tionable (Frommberger & Maercker, in Vorderholzer 
& Hohagen 2011); further studies might confirm the 
effectiveness of certain techniques elaborated by cog-
nitive-behavioral therapists. Benzodiazepines are com-
monly prescribed for the acute adjustment disorder, but 
it is probably contra productive, as higher PTSD and 
depression incidence has been found in people treated 
with benzodiazepines in comparison with control 
groups (Frommberger & Maercker, in Vorderholzer & 
Hohagen 2011). According to our knowledge, prophy-
lactic treatment with other psychotropic drugs has not 
yet been fully explored.

Biology of PTSD
In each mental disorder or predisposition to a mental 
disorder, the considerations of the biological aspects 
should include evolutionary considerations, as was 
suggested, for example, by Nesse and Brüne. Evolution 
created us to be social creatures, but at the same time 
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vulnerable. Chances of survival and reproduction are 
higher when we are alert to potential threats, including 
those inside our social group. In the course of human 
evolution, neuroanatomical structures involved in eval-
uation of potentially dangerous situations have become 
bigger. In normal circumstances, it is advantageous to 
have mechanisms enabling us to make use of previous 
experience to avoid present or future risks. In PTSD, 
this mechanism is pathologically hyperactive, and it 
inhibits rather than supports adaptive reactions (Brüne 
2012). The more extreme the traumatic event and the 
more the individual was made sensitive by previous 
(micro?) traumata and/or the higher the genetic vul-
nerability, the easier it is for this mechanisms to become 
pathologically unbalanced.

Baldwin (2013) in his extensive synthesizing review 
about psychobiological base of posttraumatic symp-
tomatology characterizes experiential and somatic-
vegetative aspects of defensive states that represent 
primitive automatically activated reactions to various 
degrees of perceived threat. The knowledge of these 
defensive states provides a helpful background for trau-
matherapy. He distinguishes between freeze-alert, flight 
and flight, freeze-fright and collapse. 

Neuroanatomical models of PTSD traditionally 
involve amygdothalamic pathways with hyperactiva-
tion of amygdala, which afferents to other regions 
(hypothalamus, brain stem nuclei), the hippocampus 
and frontal cortical areas (Stein & Rauch 2008). The 
fear conditioning model is obviously used to conceptu-
alize the neurobiology of PTSD with the help of three 
primary/basic neuronal systems investigation – the 
hypothalamic-pituitary-adrenal axis, the locus coeru-
leus-noradrenegic system, and neurocircuitry intercon-
necting the limbic system and frontal cortex (Skelton et 
al 2012).

Neurochemical studies in subjects with PTSD con-
sistently show increased noradrenergic function and 
increased norepinephrine levels, dopaminergic sensiti-

zation with increased dopamine levels, as well as func-
tional changes in the serotonin system with decreased 
concentrations of serotonin in the medial and dorsal 
raphe (Sherin & Nemeroff 2011). Since norepinephrine 
(NE) is involved in many crucial autonomic system 
regulations, stress responses, arousal and emotional 
memory processing, it is hypothesized that abnormal 
regulation of noradrenergic brain system is markedly 
employed in the pathophysiology of PTSD (Krystal 
& Neumeister 2009). Majority of norepinephrine is 
produced by neurons in the locus coeruleus, which 
afferents to a lot of brain areas including the amygdala, 
hippocampus, hypothalamus, prefrontal cortex, and 
others. Chronic exposure to stress leads to increase of 
NE transporter expression in the prefrontal cortex and 
it is suggested this could be an adaptational mechanism 
to restore the neurochemical balance in the prefrontal 
cortex. Thereby manifestations of NE transporter abnor-
malities could be important markers for identifying and 
subtyping patients with PTSD and treatment strategies. 
For noradrenergic neuromodulation, an interaction 
between the polymorphism of gene GABRA2 and the 
occurrence of PTSD was described. Moreover, interac-
tion between the number of traumatic events and Val 
(158) Met polymorphism of the gene coding for cat-
echolamine-o-methyltransferase has also been found. 
Because of multiple effects through complex mecha-
nisms, norepinephrine is thought to be responsible for 
some of the classic PTSD symptoms, including hyper-
arousal, heightened startle, and increased encoding of 
fear memories (Strawn & Geracioti 2008; Krystal & 
Neumeister 2009; Sherin & Nemeroff 2011; Auxéméry 
2012). Despite dopaminergic system dysbalance was 
repeatedly found in patients with PTSD, the exact role 
of dopamine (DE) in pathopysiology of PTSD remains 
unclear. There is evidence in humans that exposure to 
stressors induces mesolimbic DE release, which in turn 
could modulate HPA axis responses. Moreover, the 
A1 allele coding the type 2 dopaminergic receptor is 

Tab. 2. Defense states.

Safety No threat Relaxed, at ease; myorelaxation; HR 60-80, high HRV; VVC dominant, SNS varies; social 
engagement

Freeze-alert (stillness) Threat exceeds 
coping capacity

Alarm, wariness, early fear; muscles stiff, tense; able to move quickly, if needed; HR above 
85-90; VVC decreased, SNS activated;

Flight (active) Threat might be 
manageable

Fear or panic; impulse to run; hands cold; leg movements; fast respiration, sweating; 
HR>100; strong SNS activation

Fight (active) Threat might be 
manageable

Anger, aggression or with anxiety; impulse to hit, kick, scream; hands warm; shoulders, 
arms, jaws clenched, tense; adrenal activity; fast respiration, sweating; HR>100; strong SNS 
activation 

Freeze-fright (immobile) Inescapable threat Fear or terror; hypervigilance; tonic paralysis, scared stiff; stomach tension; HR~100, 
pounding; fast, shallow intercostal breathing; both SNS and DMX strongly activated

Collapse (immobile) Inescapable threat, 
no other defensive 
option available

Hopelessness, giving up, shame; detached, trance-like state; numbness, analgesia 
(endogenous opioids); flaccid immobility; HR≤60; shallow slow breathing; death feigning; 
sharply reduced SNS, strong DMX; syncope or death risk

(Table adapted after Baldwin, 2013, p.1560; HR=heart rate, HRV= heart rate variability, VVC=parasympathetic ventral vagal complex, 
SNS=sympathetic nervous system, DMX=parasympathetic dorsal vagal motor nucleus).
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associated with a severe comorbidity of PTSD with the 
presence of somatic disorders, anxiety, social change 
and depression (Sherin & Nemeroff 2011; Auxéméry 
2012). Serotonin (5HT) neurons originate in dorsal and 
medial raphe nuclei and afferent to various brain areas, 
including the amygdala, hippocampus, hypothalamus, 
and prefrontal cortex. It is hypothesized that serotonin 
system is markedly involved in the pathophysiology of 
PTSD via different mechanisms. The stress induced 
alterations in 5-HT activity occur in multiple brain 
regions, which are involved in the pathophysiology of 
PTSD, including the amygdala, ventral striatum and 
the prefrontal cortex (Krystal & Neumeister 2009). 
The 5HT neurons of the dorsal raphe probably medi-
ate anxiogenic effects through 5HT2 receptors with 
projections to the amygdala and hippocampus. On the 
other hand, 5HT neurons from the median raphe are 
suggested to mediate anxiolytic effects, facilitate extinc-
tion and suppress encoding of learned associations 
via 5HT1A receptors. Chronic exposure to stressors 
induces upregulation of 5HT2 and downregulation of 
5HT1A receptors in animal models. Experimental stud-
ies have also shown that 5-HT1B receptors displayed 
role in models producing adaptive versus maladap-
tive responses to stress (Krystal & Neumeister 2009; 
Sherin & Nemeroff 2011). Activation of the 5-HT1A 
receptor exerts a hyperpolarizing effect on cortical 
neurons whereas activation of the 5-HT2A receptor is 
depolarizing. Activation of 5-HT2A receptors results in 
glutamate release from thalamocortical afferents and 
increased levels of glutamate reduces neural, vascular, 
and glial trophic factors which, in combination with 
direct glucocorticoid effects, contribute to disruption of 
neurogenesis, and even neural death, in limbic and cor-
tical brain regions (Hoebel et al 2007). The 5-HTTLPR 
(promoter region of SLC6A4 encoding the serotonin 
transporter) constitutes a genetic candidate region that 
may modulate emotional responses to traumatic events. 
The interaction between variation at the 5HTTLPR and 
stressful life events could predict depression and PTSD. 
Based on the current knowledge it is hypothesized that 
5HT system dysregulation may contribute to symp-
toms of PTSD including hypervigilance, increased 
startle, impulsivity, and intrusive memories (Krystal & 
Neumeister 2009; Sherin & Nemeroff 2011; Auxéméry 
2012). And the crosstalk between monoaminergic sys-
tems is taking the special importance. It is known that 
increased NE stimulates 5-HT and DE release, and 
5-HT release at NE neurons reduces NE release. More-
over, blockade of the NE transporter can reduce the 
uptake of DE in the frontal cortex since the NE trans-
porter has high affinity for dopamine. There is grow-
ing body of evidence showing that plastic changes in 
the limbic areas of monoamine neuron projections are 
important in the neurobiology of PTSD. It appears that 
the behavioral effects of NE, 5-HT, and DE have consid-
erable overlap such that augmenting levels of any one 
may have treatment enhancing effects, and increasing 

synaptic levels of more than a single neurotransmitter 
may be synergistic (Krystal & Neumeister 2009). Glu-
tamate plays a critical role in hippocampal dependent 
associative learning and in amygdala-dependent emo-
tional processing in stressful conditions. Inappropriate 
glutamate transmission therefore could contribute to 
the processing distortion experienced by many patients 
suffering from PTSD (Martin et al 2009). Contrary to 
glutamate action, γ-Aminobutyric acid (GABA) exerts 
inhibitory effects in CNS. It is known to have anxiolytic 
effects and stress responses reducing action, in part by 
inhibiting the corticotropin-releasing hormone (CRH)/
NE circuits involved in mediating fear and stress 
responses. It is suggested that GABA system dysregu-
lation with impairment of GABA receptor´s function 
could participate in PTSD pathophysiology (Sherin & 
Nemeroff 2011). Another interesting finding is that the 
neuropeptide Y (NPY), polypeptide found in the locus 
coeruleus, hypothalamus, septum, periaqueductal grey, 
hippocampus, amygdala, and brainstem, is probably 
also employed in the pathophysiology of PTSD. NPY 
has been shown to be involved in fear consolidation, 
involving studies showing that administration of NPY 
impairs retention of traumatic memories, reduces anxi-
ety during stressful actions, and enhances extinction of 
fear-potentiated startle (Gutman et al 2008; Krystal & 
Neumeister 2009). Human studies in combat veterans 
showed that combat exposed veterans without PTSD 
had higher NPY levels than non-combat-exposed vet-
erans, but comparable to combat-exposed veterans with 
PTSD. They also reported that those veterans with past 
PTSD had higher plasma NPY than those without past 
PTSD suggesting that plasma NPY levels may represent 
a biologic correlate of resilience to or recovery from the 
adverse effects of stress exposure (Yehuda et al 2006). 
Based on this knowledge it is hypothesized that whereas 
NE mediates the fight and flight response to stress, NPY 
may have a role in dampen the impact of NE and may 
therefore be a system of interest for the development of 
novel treatment approaches in PTSD (Krystal & Neu-
meister 2009). Also CRH exhibits important anxiety-
related effects in CNS. Stimulation of CRH1 receptors 
is thought to be involved in facilitating stress response 
and anxiety, while activation of CRH2 receptors appears 
to be responsible for reducing stress reactivity. Animal 
models suggest that increased CRH activity may pro-
mote certain of the cardinal features of PTSD, such as 
conditioned fear responses, increased startle reactivity, 
sensitization to stressor exposure, and hyperarousal 
(Sherin & Nemeroff 2011).

Other typical finding replicated in many studies in 
subjects with PTSD is HPA axis dysregulation with 
decreased plasma levels of cortisol, increased glucocor-
ticoid receptor responsiveness and sustained increased 
levels of CRH. Especially decreased cortisol levels have 
been considered as a curious feature that is contrary to 
findings in other anxiety disorders or depression, and 
lower plasma cortisol may correspond with greater 
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symptom severity. It is hypothesized that decreased 
availability of cortisol, as a result of or in combination 
with abnormal regulation of the HPA axis, may pro-
mote abnormal stress reactivity and fear processing in 
general (Martin et al 2009; Sherin & Nemeroff 2011). 
Moreover, the crosstalk between the catecholamine 
system and steroids must be taken into account. It is 
known that NE and epinephrine by increasing the sen-
sitivity of glucocorticoid receptors to ligand activation 
could alter symptoms of PTSD. There is evidence for 
a feed-forward circuit connecting the amygdala and 
hypothalamus with the locus coeruleus, in which CRH 
and norepinephrine interact to increase fear condition-
ing and encoding of emotional memories, enhance 
arousal and vigilance, and integrate endocrine and 
autonomic responses to stress. A relative lack of base-
line cortisol at the time of a psychological trauma may 
facilitate overactivation of the central CRH-NE cascade, 
resulting in enhanced and prolonged stress responses 
(Krystal & Neumeister 2009; Sherin & Nemeroff 2011). 
It is hypothesized that alterations in CRH signaling and 
the HPA axis could result from insufficient glucocorti-
coid signaling caused by decreased hormone bioavail-
ability or from decreased hormone receptor sensitivity 
(Raison & Miller 2003).

The persistent need of organism to maintain homeo-
stasis and equilibrium is based on the mutual interplay 
of three interrelated physiological systems: the ner-
vous, immune, and endocrine systems. This interplay 
is a kind of highly coordinated system of crucial regu-
lations and integration with multi-level interactions 
and influences of neuromediattors, neuropeptides, 
cytokines, hormones, and other molecules, where 
each of the systems could influence other in physi-
ological or pathophysiological way (Fedor-Freybergh 
1999). Because of this persistent interplay, the neuro-
endocrine-immune system is continuously modulated 
through the effects of various molecules. Consequently, 
neurotransmitters, hormones and cytokines, when 
occurring in unphysiological concentrations, and 
various toxic agents, can be effective as endogenous 
malorganizers and result in life-long functional dis-
turbances and diseases or important factors modulat-
ing neuronal circuits during brain development and 
maturation (Fedor-Freybergh 1999; Fedor-Freybergh 
& Maas 2011; Fujisawa et al 2012; Fedor-Freybergh 
2013). It is hypothesized that PTSD could represent the 
condition in which a considerable neuro-endocrine-
immune system´s dysregulation occurs. It is clear that 
there are immune and endocrine alterations associated 
with PTSD. For most of the findings, there are some 
studies showing a trend in one direction with others 
showing no difference. Thus, trends are found for an 
increase in pro-inflammatory cytokines, enhanced 
delayed-type hypersensitivity (DTH) – reflecting cell-
mediated immunity, decreased proliferation to mitogen 
PHA, and increased antibody titers to latent viruses. 
Some of these findings are consistent with enhanced 

immunity, whereas others are consistent with poorer 
immunity, such as decreased proliferation to PHA or 
increased antibody titers to latent viruses, suggesting 
poorer control of latent viruses. Alterations in enu-
merative immune measures have also been found, 
the most notable of which are increases in leukocytes, 
lymphocytes, and T-cells. Some of studies of linkages 
of immune alterations in PTSD with specific diseases 
have brought interesting findings. Based on this find-
ings, it is hypothesized there is a potential link between 
altered cytokines and diseases that are more prevalent 
in PTSD, such as inflammatory and autoimmune dis-
orders. On the other hand, glucocorticoid signaling 
and impaired feedback regulation, resulting in immune 
activation/inflammation, may in turn contribute to 
stress-related pathology, including alterations in behav-
ior, insulin sensitivity, bone metabolism, and acquired 
immune responses. The alterations in the HPA axis 
and the sympathetic-adrenal-medullary (SAM) system 
are thought to be markedly involved in the interaction 
with immune system dysregulation in PTSD patients. 
It is suggested by findings which indicate association 
of PTSD with autoimmune and inflammatory diseases 
regulated by the immune system. For example, stud-
ies have found severe trauma/PTSD to be associated 
with increased rates of coronary heart disease, gas-
trointestinal disorders, autoimmune diseases such as 
rheumatoid arthritis, psoriasis, diabetes, and thyroid 
disease, musculoskeletal problems, asthma and other 
respiratory problems (reviewed by Ironson et al 2007).

The heritability for PTSD has an estimated range of 
30% to 40%, probably resulting from a variety of genes, 
each with relatively small contributions to the genetic 
predisposition for this disorder (Martin et al 2009). 
Several genes are recognized as promising candidate 
genes significantly employed in the genes-environment 
interplay in the pathophysiolofy of PTSD. A complex-
repeat polymorphism in the region of SLC6A4, the 
gene encoding the serotonin transporter (serotonin 
transporter-linked polymorphic region, 5-HTTLPR) 
has been studied in numerous studies, especially those 
related to stressful life events. The short SERT allele 
(serotonin transporter) has been shown to interact with 
stressful life events (including abuse in childhood) to 
increase the risk for depression later in life. This poly-
morphism recently has been shown to play a role in the 
genetic underpinnings of PTSD. Also genes interacting 
with early-life stress also are strong candidates for influ-
encing susceptibility for PTSD. Preclinical studies indi-
cate that the persistent hyperactivity of the HPA axis 
associated with early-life stress is mediated by a hyper-
active CRH system, with chronic overactivity of CRH1 
receptors in limbic brain regions. As another important 
candidate gene in trauma-related HPA axis disturbances 
was recognized gene for FKBP5 (a co-chaperone of heat 
shock protein 90, which plays a role in regulating the 
expression of glucocorticoid-responsive genes). Single 
nucleotide polymorphisms of FKBP5 are hypothesized 
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to be involved in development of PTSD and to alter 
the impact of early trauma or PTSD on glucocorticoid 
receptors. Also gene for catechol-o-methyltransferase 
(COMT) was studied for functional polymorphism 
related to the pathophysiology of PTSD. In case that 
valine (Val) has been substituted by methionine (Met) 
at codon 158 lower enzyme activity and slower break-
down of the catecholamines was manifested. In a study 
of severe genocide survivors, carriers of the Val allele 
demonstrated the dose response relationship between 
higher number of lifetime traumatic events and a life-
time diagnosis of PTSD. However, homozygotes for the 
Met/Met genotype demonstrated a high risk for lifetime 
PTSD independent of the number of lifetime traumatic 
events experienced. Genetic studies also reported a 
significant main effect of the D2A1 allele of the D2 
dopamine receptor (DRD2) gene in association with a 
diagnosis of PTSD. Another study reported a significant 
interaction between three single nucleotide polymor-
phisms in the GABA alpha-2 receptor gene and severity 
of childhood trauma in predicting adult PTSD in those 
homozygous for the risk alleles (reviewed by Martin et 
al 2009; Auxéméry 2012; Skelton et al 2012). Also the 
brain-derived neurotrophic factor (BDNF) is intensely 
studied within PTSD pathophysiology because of its 
importance for the synaptic plasticity processes that are 
required for long-term learning and memory. Specifi-
cally, BDNF gene expression and activation of its TrkB 
receptor are necessary in the amygdala, hippocampus 
and prefrontal cortex for the formation of emotional 
memories, including fear memories. PTSD is character-
ized by an inability to extinguish fear memories. On the 
other hand, the BDNF appears to enhance extinction of 
fear, which supports the special importance of BDNF 
research. For example, a single-nucleotide polymor-
phism that has also been suggested to be relevant for 
PTSD is the Val66Met polymorphism which consists in 
the substitution of Met for Val at position 66 in the pro-
region of BDNF. The Val66Met SNP causes decreased 
hippocampal volume, deficits in declarative memory 
and impaired fear extinction. Concordantly, studies 
in transgenic mice containing a knock-in allele of the 
human Val66Met allele and cell cultures show reduced 
neuronal BDNF availability, neuronal survival, hippo-
campal dendritic arborization, hippocampal volume 
(reviewed by Andero & Ressler 2012).

Epigenetic mechanisms are also hypothesized to be an 
important factor related to events increasing the risk for 
PTSD development, however the direct interconnection 
has not been yet proved. It is suggested that epigenetic 
mechanisms are also involved in establishing individual 
differences in PTSD risk and resilience by mediating 
long-lasting effects of genes and early environment on 
adult function and behavior (Skelton et al 2012; Zovkic 
et al 2013). Epigenetic mechanisms play an important 
role in the regulation of gene expression in response 
to environmental signals and drugs and represent the 
interface of the genome and the environment without 

gene´s mutation. In other words, epigenetic modifi-
cation describes an environmentally induced change 
in DNA which alters the function without the change 
of gene´s structure. These changes can be specific to 
critical developmental periods, can be stable, endur-
ing, and site-specific, and may be intergenerationally 
transmitted. There are 3 main basic epigenetic molecu-
lar mechanisms, including DNA methylation, histone 
modification and microRNA dysregulation, each of 
which could be involved in the pathophysiology of many 
pathological conditions, including psychiatric disorders. 
It is known that various stressors can operate through 
epigenetic mechanisms (Fagiolini et al 2009; Jakovljevic 
et al 2010; Jobe et al 2012; Skelton et al 2012). Skelton 
et al (2012) summarize that epigenetic mechanisms 
could be active from very early developmental period 
as shown in work of Meaney and colleagues (2005). In 
the rat model, maternal care characterized by higher 
amounts of licking and grooming produced lower levels 
of cortisol in the rat pups, but only if occurred during a 
specific, early developmental window. These rat infants 
also demonstrated enhanced suppression of cortisol in 
response to dexamethasone, as well as greater expres-
sion of the glucocorticoid receptor´s gene and a greater 
number of hippocampal glucocorticoid receptors as 
a result of hypomethylation in promoter region of the 
hippocampal glucocorticoid receptor´s gene. Skelton et 
al (2012) also point out that neuroendocrine alterations 
in this animal model are interestingly parallel to those in 
PTSD with low basal cortisol and enhanced suppression 
of cortisol in response to a synthetic glucocorticoid. The 
lower levels of glucocorticoid receptor´s mRNA were 
also found in the hippocampus of suicide victims who 
had a history of childhood abuse. On the other hand, 
some studies indicate that the association between a his-
tory of psychological trauma and suicidal behavior in 
children is not clearly understood (McGowan et al 2009; 
Koutek et al 2009). It can be hypothesized that the epi-
genetic-mediated changes in HPA axis reactivity could 
be associated with increased vulnerability to PTSD fol-
lowing subsequent traumatic exposure, probably by the 
stress-induced elevations in noradrenergic neurotrans-
mission leading to overconsolidation of fear memories, 
together with increased arousal and distress. These find-
ings could also help to explain the mechanism by which 
early life trauma is a strongly validated risk factor for 
the subsequent development of PTSD in adulthood by 
recalibrating the set point and stress-responsivity of the 
HPA axis in an enduring manner that increases vulner-
ability to PTSD. Moreover, it is generally accepted that 
early adverse experience, including prenatal stress and 
stress throughout childhood, has prominent and long-
lasting effects on the development of neurobiological 
systems, which exerts substantial effects on “program-
ming” subsequent stress reactivity and vulnerability to 
develop PTSD (Yehuda et al 2010; Sherin & Nemeroff 
2011). Moreover, transgenerational epigenetic effects 
have been also associated with pathological condi-
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tions, including psychiatric disorders (Murgatroyd et 
al 2010; Peter & Akbarian 2011; Welnhold 2012). Very 
interesting data brought study of transgenerational 
transmission of trauma by Yehuda et al (2008). The 
authors found increased risk for PTSD, as well as low 
cortisol levels, in the offspring of female, but not male, 
Holocaust survivors with PTSD. Multiple data analyses 
supported suggestion that the main pathophysiological 
mechanism could be explained by epigenetic changes of 
glucocorticoid receptor´s gene. As with the rat model, 
this increased risk may be produced by alternations in 
maternal care associated with the mother’s PTSD, which 
may disrupt child-maternal attachment, a known risk 
factor for PTSD (Charuvastra & Cloitre 2008). These 
effects may also produce enduring changes in HPA 
axis responsivity to stressors that may influence risk for 
PTSD following subsequent traumatic exposure (Brand 
et al 2010). Animal models of PTSD also suggest that 
epigenetic regulation of the BDNF gene may be also 
crucial for this disorder. For example, specific exon-
containing BDNF mRNAs seem differentially regulated 
in fear processes in rats depending on the procedure, 
previous stress, and which brain region is analyzed 
(Andero & Ressler 2012; Maddox et al 2013). The com-
bined recent progress in research of epigenetic modula-
tion of memory with the advances in fear neurobiology 
suggest that this area may be critical to progress in our 
understanding of fear-related disorders with implica-
tions for new approaches to treatment and prevention 
(Maddox et al 2013).

Neuroanatomical studies suggest hippocampal 
dysfunction in PTSD which is supported by consis-
tent findings of decreased volume of hippocampus 
secondary to trauma. There are also increasing data 
showing decreased volume in medial and ventral pre-
frontal cortex (Stein & Rauch 2008). Reduced volume 
and activity of hippocampus lead to alteration in 
stress responses and extinction. Hippocampal volume 
reduction in PTSD may reflect the accumulated toxic 
effects of repeated exposure to increased glucocor-
ticoid levels or increased glucocorticoid sensitivity, 
though recent evidence also suggests that decreased 
hippocampal volumes might be a pre-existing vulner-
ability factor for developing PTSD (Sherin & Nemeroff 
2011). Amygdala hyperresponsiveness has been iden-
tified in numerous studies of patients who suffered 
from PTSD. Increased activity of amygdala promotes 
hypervigilance and impairs discrimination threat. 
Greater activation of the amygdala in response to 
viewing fearful faces corresponded with poor prog-
nosis in cognitive behavioral therapy (CBT) and some 
studies have also shown that severity of PTSD symp-
toms predicts the magnitude of amygdala activation 
when encoding memories unrelated to the traumatic 
event (Bryant et al 2008; Dickie et al 2008; Martin et 
al 2009). The rostral anterior cingulate cortex (ACC) 
volume also predicted success of CBT. Functional 
imaging studies have shown that greater activation of 

the ventral ACC in response to viewing fearful faces 
corresponded with a poorer response to CBT. It is 
possible that decreased rostral ACC volume results 
in a decreased ability for extinction learning. Patients 
who have PTSD and who have a smaller ACC volume 
may be less able to regulate fear during therapy, which 
could make the CBT process less effective (Martin et 
al 2009). Reduced volume of prefrontal cortices could 
be connected with executive functions dysregula-
tions, followed by possible reduced anterior cingulate 
volume and decreased medial prefrontal activation 
(Sherin & Nemeroff 2011). It has been hypothesized 
that symptoms of PTSD, including intrusive thoughts 
and reexperiencing trauma, result from an inability of 
higher cognitive structures to repress negative emo-
tional memories, which exerts significantly different 
patterns in comparison to healthy controls. The sever-
ity of PTSD symptoms was also found to be positively 
correlated with the degree of activation in the ventral 
frontolimbic areas while patients were presented with 
emotional stimuli in comparison to neutral stimuli. In 
patients with PTSD, reduced activation of the dorsal 
executive network (the middle frontal gyrus, dorsal 
anterior cingulate gyrus, and inferior parietal lobule) 
also correlated with symptom severity. These results 
suggest that brain areas that are restricted to executive 
functioning in healthy subjects are used for emotional/
affective processing in patients who have PTSD, and it 
consequently decreases the capacity of executive con-
trol (Martin et al 2009; Morey et al 2008). According to 
Falconer et al (2008), sensory gating deficits observed 
in patients with PTSD result from information process-
ing systems being overpowered by hypervigilance for 
threat related stimuli and hyperarousal. These patterns 
are suggested from experiments which demonstrated 
deficits of inhibitory control in PTSD patients. In con-
trol subjects, inhibitory processing activated the right 
frontotemporoparietal cortical network. In patients 
who had PTSD, the left ventrolateral prefrontal cortex 
was activated, and the frontotemporoparietal cortical 
network was less active (reviewed by Martin et al 2009).

Comprehensive research points out that a lot of 
factors in PTSD pathophysiology must be taken into 
account. Mutual interplay and various influences in 
neurobiological systems following trauma exposure 
modulate individual constellation of different factors 
including genetic susceptibility, gender (higher risk 
for females), prior trauma, early developmental stage 
at the time of traumatic exposure, and physical injury 
(including traumatic brain injury-TBI) at the time of 
psychological trauma. The point of special interest is 
the interconnection between PTSD and TBI. TBI pres-
ents an increased risk for the development of PTSD. 
Moreover, several pathological features found in PTSD 
patients overlap with features found in patients with 
TBI, including common endocrine, neurochemical, 
and circuit abnormalities (Sherin & Nemeroff 2011). 
It is only partially true that the more severe the head 
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injury, the less likely it is that PTSD will develop, 
because patients with marked brain damage are more 
likely to have an amnesia for the psychological trauma 
of the accident. Many patients with severe head inju-
ries have PTSD, but it is often overlooked in the set-
ting of much more obvious cognitive and physical 
changes (Cummings & Trimble 2002). Based on the 
current knowledge, PTSD could be conceptualized as 
a pathological condition characterized by dysregulation 
of multiple stress-mediating systems following a psy-
chological shock in setting of genetic, epigenetic, and 
experiential predispositions when exposed to certain 
extreme conditions. It is hypothesized that the main 
pathophysiological patterns of PTSD could be explained 
as a relative lack of baseline cortisol at the time of a psy-
chological trauma, which may consequently facilitate 
overactivation of the central CRH-NE cascade, result-
ing in enhanced and prolonged stress responses. This 
increased stress responsiveness may be further accen-
tuated by inadequate regulatory effects of GABA, sero-
tonin, and NPY. Additionally, altered norepinephrine 
and stress hormone activity may be critically involved 
in processes of learning and extinction, both of which 
are abnormal in PTSD, together with dysfunctions of 
the hippocampus, amygdala, prefrontal cortex and 
other brain regions (Sherin & Nemeroff 2011). 

Very promising research area is an identification of 
complex factors underlying the resilience. Stressful life 
events, trauma, and chronic adversity can have a sub-
stantial impact on brain function and structure, and 
can result in the development of posttraumatic stress 
disorder (PTSD), depression and other psychiatric dis-
orders. However, most individuals do not develop such 
illnesses after experiencing stressful life events, and are 
thus thought to be resilient. Resilience is defined as 
the capacity and dynamic process of adaptively over-
coming stress and adversity while maintaining normal 
psychological and physical functioning. It is of special 
importance that research of biological background of 
resilience strongly overlap with features investigated 
in PTSD (neurochemical systems, NPY, BDNF, CRH, 
HPA axis and others) and multiple interacting factors 
including genetics, epigenetics, developmental envi-
ronment, psychosocial factors, and functional neural 
circuitry, play critical roles in developing and modu-
lating resilience in an integrated way. Current data 
suggest that research in resilience neurophysiology 
offers unique opportunities to create efficient treat-
ment and preventive strategies (special treatment tar-
geting involved neurobiological systems together with 
complex behavioral and social strategies) to facilitate 
the development of evidence-based interventions for 
enhancing resilience and mitigating risk for stress-
related psychiatric disorders (Wu et al 2013). Such 
complex biological, social and integrative strategies 
are also markedly important to prevent the stigma in 
patients with mental illness as well as other distinct 
adverse effects of social stress, and improve the qual-

ity of patient´s life (Praško et al 2011; Auxéméry 2012; 
Klop et al 2012; Šestáková et al 2012). 

Consequences of childhood 
traumatization
Several retrospective and (for now only sporadic) pro-
spective studies have confirmed connections between 
adverse childhood experience and numerous mental 
disorders such as borderline personality disorder, cer-
tain types of depression, dissociative disorders, some 
types of bipolar affective disorder, schizophrenia, sub-
stance dependency and others. Recently, some stud-
ies have focused on similar connections in somatic 
illnesses.

Childhood psychological traumatization might 
sometimes indirectly lead to somatic illness through 
problematic behavior such as smoking, alcohol and 
drug consumption, and sexual promiscuity (sexually 
transmitted diseases).

Early psychological traumata and their accumula-
tion might cause life-lasting wounds that are not healed 
with time. Or, to put it more cautiously, they are not 
always healed with time. There are reasons to doubt the 
common consolation, “time heals all wounds”.

Vincent J. Fellitti and Robert F. Anda (1998) and their 
Adverse Child Experience (ACE) Study deserve credit 
for studying this problem. Between 1995 and 1997, 26 
000 patients undergoing a routine health screening were 
asked about adverse experience in childhood. Informed 
consent for use of personal data for study purposes was 
given by 71% of patients (54% females and 46% males, 
average age 57 years), representing a sample of 18 175 
subjects. All patients possessed health insurance, and 
thus were not necessarily representative of the Ameri-
can population; most belonged to the middle or upper 
middle classes. However, 64% listed at least one child-
hood traumatic event. One third of the subjects had two 
or more traumatic events in childhood (younger than 
18 years). A part of the sample was followed prospec-
tively and the whole sample retrospectively. Eight cat-
egories of childhood abuse and adverse experience of 
parent-child relationship were studied: emotional and 
physical abuse, sexual violence/abuse; substance abuse, 
serious mental illness, violence toward the mother, a 
family member in prison, and parental separation or 
divorce were considered indicators of disintegrated 
family system. The ACE Score attributes one point for 
each category of exposure to child abuse and/or neglect. 
Thus, if a person indicated three types of traumatiza-
tion, his/her score was 3 etc.
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An excerpt from the ACE Study 
Questionnaire listing the percentage of positive response 
in the sample N=18 175 

Adverse childhood experience – maltreatment, abuse
Emotional – 10.3%
Did a parent or other adult in the household often 
or very often…
Swear at you, insult you, put you down, or humiliate 
you?
Act in a way that made you afraid that you might be 
physically hurt?

Physical – 28.0%
Did a parent or other adult in the household…
Push, grab, slap, or throw something at you?
Ever hit you so hard that you had marks or were 
injured?
Sexual – 20.4%
Did an adult or person at least 5 years older than 
you ever
Touch or fondle you or have you touch their body in 
a sexual way?
Attempt or actually have oral, anal, or vaginal inter-
course with you?

Severely damaged family system / domestic violence
Dependency – 26.6%
Did you live with anyone who was a problem drinker 
or alcoholic or who used street drugs?

Mental illnesses – 19.0%
Was a household member depressed or mentally ill, 
or did a household member attempt suicide?

Violence towards the mother – 12.6%
Was your mother or stepmother:
Often or very often pushed, grabbed, slapped, or had 
something thrown at her?
Sometimes, often, or very often kicked, bitten, hit 
with a fist, or hit with something hard?
Ever repeatedly hit at least a few minutes or threat-
ened with a gun or knife?

Household member in prison – 4.5%
Did a household member go to prison?

Parental separation or divorce – 22.8%
Were your parents ever separated or divorced?

The results of the ACE Study indicate that there is 
a connection between psychological traumatization in 
childhood and pregnancies in adolescence. Adolescence 
pregnancies, for their part, are connected with long-
lasting psychosocial consequences and an increased 
fetal death risk. – The higher the ACE Score, the higher 
lithium and antipsychotic prescription rates. When 

ACE Score is 5 and higher, there is a tenfold increase in 
these prescription rates. – The Ace Score also positively 
correlates with frequency of work- and relationship-
related problems in adulthood, financial problems, 
absences from work, emotional stress, somatic symp-
toms, and substance abuse. The higher frequency of 
somatic and mental illnesses leads to a higher mor-
tality. – The ACE Score also positively correlates with 
nicotine dependency. Nicotine might be understood as 
“self-medication”; it is probably an attempt to influence 
the negative emotional consequences of neurobiologi-
cal and social adverse child experience influences. – 
Each ACE Point increases the probability of drug abuse 
two- to fourfold. Intravenous drug abuse, on its part, 
leads to a higher hepatitis and endocarditis risk. – Hal-
lucinations represent a nonspecific psychopathological 
symptom, as they can be found in affective disorders, 
schizophrenia, schizoaffective disorders, serious post-
traumatic stress disorders, dissociative and other 
disorders. If the ACE Score is 7 and more, the risk of 
psychotic symptoms increases fivefold. – Each ACE 
Point increases the risk of suicidal behavior. This rela-
tionship remains even after correcting for alcohol and 
drug dependency depression. Two thirds of all suicidal 
attempts in adulthood can be understood as long-term 
consequences of childhood adverse experience. – Liver 
diseases, especially cirrhosis, are one of the prevailing 
causes of death both in Europe and the USA. The most 
frequent cause of cirrhosis is hepatitis and alcoholism. 
For hepatitis C, the risk of chronic course is 70%. Simi-
larly, 40% of patients suffering from a liver disease have 
hepatitis C.

Illegal drug consumption and hazardous sex behav-
ior increase the risk of hepatitis B and C. Combination 
with alcohol consumption accelerates cirrhosis and 
increases the risk of hepatic cancer. The ACE Score 
positively correlates with chronic liver illnesses. – Risk 
factors of cardiac disease need to be revised, too. “Con-
ventional” risk factors, such as smoking, diabetes, phys-
ical inactivity and hypertension explain only half of the 
variance of the cardiac disease incidence. According to 
Schickendanz et al (in Seidler et al 2011), several pro-
spective studies suggest that psychosocial factors such 
as depression, anger and hostility support development 
of a coronary illness. Furthermore, they may play a 
role in frequency of fatal complications, such as heart 
attack. The ACE Score of 9 significantly increases the 
risk of a coronary illness (Fellitti et al 1998) – There is a 
direct connection between the chronic obstructive pul-
monary disease and nicotine abuse – cigarette smoking. 
The ACE Score of 4 increases its risk by 93%. – The 
ACE Study shows that there is a connection between 
all illness-related deaths (deaths due to coronary illness, 
cancer, chronic pulmonary disease, accidents with a 
skeletal injury) and frequency of childhood traumatic 
experiences.

In a big sample of somatically ill patients, the ACE 
Study confirms what we suspected based on the clini-
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cal practice. According to Schickendanz and Plassmann 

(in Seidler et al 2011): “The results clearly show that 
psychosocial stressors in childhood are destructive. 
Furthermore, they have life-long consequences. They 
are the most important factor deciding about health, 
wellbeing, and individual and social efficiency (p. 447). 

According to some critics derogating the findings 
of this and similar studies, due to the methodology 
subjects might tend to exaggerate childhood trau-
matic events. However, this criticism is not fully jus-
tified. Patients with positive family experience have 
little reason to speak badly of them. On the contrary, 
we should assume higher rates of traumatization than 
those found in the ACE Study. This is due to the fact 
that many victims experience amnesia after a traumatic 
event. Partial or complete amnesia, either permanent 
or in some periods of life, is found in 5–20% of trau-
matized subjects, most frequently after sexual abuse 
(Hofmann 2006).

There were no direct questions assessing emotional 
or physical neglect, which might be considered a minor 
flaw of the ACE Study. The methodology only allows 
indirect inference of neglect.

Therapy of posttraumatic 
stress disorder
PTSD treatment, similarly to treatment of other 
mental disorders, might include psychotherapy and 
pharmacotherapy.

In pharmacological studies of PTSD treatment, a 
30% reduction of symptomatology is considered an 
improvement. In randomized controlled trials, such an 
improvement is observed in 50% of cases. Sertraline and 
paroxetine have been found to have the most positive 
effects. The effectiveness of mirtazapine and venlafax-
ine is similar. Pharmacological treatment in PTSD is 
not as effective as it is in depression. Compared to the 
treatment of depressions, the PTSD treatment requires 
higher dosage, starting from a low dose and keeping the 
full dose for at least eight weeks, since the medication 
may not be immediately effective. The recommended 
duration of pharmacological treatment is 1–2 years. 
There is an increased relapse risk after the discon-
tinuation of the medication. In case of psychosis-like 
symptomatology, an atypical antipsychotic might be 
considered. Some findings suggest that olanzapine and 
quetiapine have an additional positive effect on sleep. 
In case of aggression, valproate may be used (Benkert 
& Hippius 2011).

Psychotherapy of posttraumatic 
stress disorder
The authors of the monograph on supportive psy-
chotherapy, the most prevalent psychotherapeutic 
approach in the USA (Novalis et al 1999), describe sev-
eral principles that are used by other psychotherapeutic 

approaches, too. They include communication style 
leading to strong therapeutic alliance, repeated psycho-
education, and encouragement to verbalize details of 
the traumatic event and related emotions. The therapist 
has to be ready to listen to the story again and again, to 
repeatedly reassure and to retain a realistic therapeutic 
optimism. Sigmund Freud was the first one to point out 
the therapeutic importance of reliving and re-suffering 
of the traumatic event. This is often connected with an 
affective catharsis. He encouraged the patients to make 
the trauma fully accessible to the consciousness includ-
ing all its aspects and details, verbalizations and related 
affective reactions (in Freud 1969). This happens within 
a safe therapeutic relationship.

In psychotherapy of a trauma, it is important to con-
sider a specific way of confronting the patient with the 
traumatic memories. This enables new learning and 
reworking of the dysfunctional memory material (Bob 
2011). Typically, traumatic memories emerge uncon-
trollably. Their repeated presentation does not, how-
ever, have a positive effect on emotional burden and on 
extinguishing of the conditioned reaction. On the con-
trary, re-traumatization happens. The negative affective 
memories are strengthened, and they are generalized to 
other stimuli. One of the most common flaws in psy-
chotherapy potentially leading to a iatrogenic damage 
is an uncontrolled emotional abreaction including full 
reliving and free expression of related emotions with no 
therapeutic guidance of the process. The therapeutic 
effect of the sole “emotional discharge” has been ques-
tioned (Van der Hart & Brown 1992). Remembering the 
traumatic event must always be preceded by a sufficient 
stabilization of the patient. This is the case especially in 
massively and repeatedly traumatized patients. The sta-
bilization includes building sufficient affective tolerance 
and the ability to maintain dual attention though the 
whole period of trauma confrontation. Dual attention 
means a sufficient contact with the traumatic memo-
ries on one hand, and contact with the situation here 
and now on the other. This ability to integrate the past 
into the full consciousness of the present represents the 
main therapeutic goal. Important aspects are activation 
of inner sources of safety (positive inner objects) and 
of the present safe therapeutic relationship (psychother-
apy as a secure base, Bowlby) (Hašto 2005). This goal 
is being reached in three phases of trauma therapy: the 
stabilization, confrontation with the trauma, and reinte-
gration. These therapy stages were proposed already by 
P. Janet (Van der Hart & Dorahy, in Dell & O´Nell 2009).

Methodical guidelines for PTSD treatment were for-
mulated by authors belonging to various therapeutic 
schools. Some of them are mainly dynamically oriented; 
others describe themselves as cognitive-behavioral. The 
biggest body of empirical evidence confirms the effec-
tiveness of cognitive-behavioral techniques, especially 
exposition and cognitive therapy (Benedek & Wynn 
2011). Often, we encounter integrative approaches or 
pragmatic eclecticism. The aforementioned supportive 
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psychotherapy can be classified as a dynamic approach, 
or as a supportive pole of dynamic (Gabbard 2005) or 
psychoanalytic (Wöller & Kruse 2011) psychotherapy. 
It chooses the best techniques according to what is 
needed to solve a specific problem (Novalis et al 1999). 
Methodically structured guidelines of PTSD treat-
ment that could be classified rather as psychodynamic 
have been formulated by Horowitz (2004), Levenson 
et al (2005), Reddemann (2004), Sachsse (2004), and 
Steiner & Krippner (2006). The latter three references 
use techniques originating from the katathym-imagi-
native psychotherapy (KIP). According to Lamprecht 
(2000), the EMDR (Hofmann 2006; Shapiro 1998) can 
be understood as an integration of psychodynamic 
and cognitive approaches. It is based on free associa-
tions focused on the trauma and work with cognitions. 
Several useful techniques originate in hypnotherapy 
(Phillips & Frederic 2007) that also has an interactively-
eclectic character. Approaches described by the authors 
with a background in KIP and hypnotherapy are ori-
ented rather on type II trauma, they use especially 
stabilization techniques and techniques activating the 
inner resources. Other approaches in PTSD treatment 
include the Imagery Rescripting and Reprocessing 
Therapy (IRRT) (Smucker et al 1995) and the Narrative 
Exposition Therapy (NET) (Schauer et al 2005). They 
also use the exposition principle. A theoretical concept 
and treatment methodology for patients with serious 
structural personality dissociations (usually as a result 
of type II trauma beginning in early childhood) have 
been formulated by Helga Matthess together with Ellert 
Nijenhuis (in Wöller 2006).

Methodically precise concept of PTSD exposition 
therapy and work with cognitions and homework 
within the frame of cognitive-behavioral therapy has 
been described by Ehlers (1999). In most circum-
stances, there are 15 sessions lasting 90 minutes each. 
The first 8–12 take place weekly, the last 3 monthly. The 
in vivo exposure can take additional 2 hours. While the 
metaanalysis of CBT for PTSD treatment conducted by 
Etten and Taylor in 1998 found the effect size d=1.27, 
Ehlers’ work group reports effect size d=2.6–2.8. The 
effects stay stable even in a one year follow up. After the 
treatment, 80–90% of the patients do not fulfill PTSD 
diagnostic criteria. Drop-out rate was only 5%.

The modern CBT, similarly to Guided Imagery 
Psychotherapy (Katathym-imaginative Psychothera-
pie), uses systematically and thoughtfully the work 
with imaginations that leads to a kind of “rescripting” 
of traumatic memory traces and their associative con-
nections. The method is concisely reviewed also with 
vignettes in Praško et al (2012).

In the last two decades, the development of psy-
chotraumatology has markedly accelerated, and the 
effectiveness of psychotherapeutic techniques used in 
PTSD treatment has been subject of intense scientific 
interest. The authors of an overview of present knowl-
edge on PTSD treatment (Frommberger & Maercker, 

in Vorderholzer & Hohagen 2011) state PTSD symp-
toms can be reduced by both psychotherapy and phar-
macotherapy (paroxetine, sertraline). They quote the 
review of neurobiological studies conducted by Jetzke 
et al., and state  that the anterior gyrus cinguli activity 
is increased, while the amygdala remains unchanged. 
Thus, the emotion control improves, but we can hardly 
count with influencing the anxious conditioning of 
the amygdala. Considerin g psychotherapy, the big-
gest effect sizes have been found for CBT and EMDR. 
According to Lamprecht (2000), the EMDR accelerates 
the therapeutic process. Thus, less time is needed for 
the therapy. Meta-analyses comparing CBT exposure 
techniques and EMDR suggest that the EMDR reaches 
the same results in 40–50% of the time needed when 
using CBT.

Having in mind Baldwin´s point (Baldwin 2013) of 
psychobiological origin of posttraumatic symptomatol-
ogy and important role of autonomic nervous system 
in the dysregulation emerging after trauma, psycho-
therapeutic methods that address physiology directly 
might present crutial asset in treating PTSD. There is 
empirical and research evidence that EMDR affects the 
balance of parasympathetic / sympathetic regulation 
(Elofsson et al 2008). At the same time, using relaxation 
(like autogenic training) to train ventral vagal mode of 
experiencing may be very beneficial for dysregulated 
trauma victims.

In our patient, we used EMDR as well as autogenic 
training. Therefore, we shortly describe both method-
ologies. The EMDR is an integrative method which 
involves a specific approach for confronting trauma. 
Following a structured manualized approach, the ther-
apist is helping the patient to remember the traumatic 
event in as much detail (tactile, cognitive, affective and 
somatic) as possible. After the memory is fully active in 
patient’s consciousness, the therapists starts the bilateral 
stimulation at a frequency of approximately 1Hz. (The 
therapist usually asks the patient to follow his fingers 
with his or her eyes. The fingers move alternately from 
side to side so that the patient’s eyes also move back 
and forth. The stimulation can also be tactile or audi-
tory. The therapist either alternately touches patient’s 
right and left hand, or the patient has headphones and 
listens to sounds played alternately to his/her left and 
right ear.) One set usually consists of 25–30 stimuli, fol-
lowed by a pause of several seconds. In this time, the 
therapist and the patients talk about the experience. 
In the stimulation phase, the patient’s task is to freely 
associate and to impartially observe the associations 
(free associations and activation of the watchful ego). In 
this phase, the therapist does not interfere, trusting to 
patient’s salutogenic ability facilitated by the therapeu-
tic situation and the bilateral stimulation. The therapist 
only takes short pauses in the stimulation and asks 
the patient about any changes in his/her feelings. This 
process continues until the memory is fully emotion-
ally neutral. In the next step, the original memory is 
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paired with a new – positive – cognitive evaluation. The 
body reaction to the memory is tested, since traumatic 
memories are most deeply kept on the somatic level. 
The EMDR uses two subjective scales measuring the 
therapeutic effect. One of them is the Subjective Units 
of Disturbance Scale (SUDS) originating from Wolpe. It 
is a scale of 0 to 10, where 0 means “no distress” and 10 
means “maximal distress”. The other one is the Validity 
of Cognition Scale (VoC) measuring the validity of the 
positive cognition connected to the traumatic event. It 
is a scale of 1 to 7, where 1 means “completely false” 
and 7 equals “completely true”. The desensitization 
phase ends when the SUDS has reached 0 and VoC has 
reached 7. This result might be reached after one ses-
sion, but sometimes several sessions are needed.

Hypotheses about a possible “mechanism of action” 
of the EMDR remain open. Further research is needed 
to confirm them. According to the present knowledge, 
bilateral stimulation during trauma reliving leads 
to specific activation changes in the central nervous 
system. These changes, caused mainly by autonomic 
nervous system regulations (Vojtová & Hašto 2009), 
increase the information processing capacity. Already 
ten seconds after the beginning of the bilateral stimula-
tion of frequency 1Hz during the trauma reliving, there 
is a decrease of sympathicotonia, decrease of heart rate 
and increase in vagal activation (Elofsson et al 2008; 
Sack et al 2008). The brain information processing 
system is probably activated. Orientation reaction is 
provoked and neural activity similar to the REM sleep 
(Stickgold 2002). Panksepp (1998) points out that simi-
lar neural structures are activated by play, exploratory 
behavior and REM sleep. Connections with neural net-
works where positive experiences are stored. Thus, the 
trauma is being rewritten (Ralaus 2006). According to 
one of the hypothesis, there is a greater participation of 
the left hemisphere in the problem solving (Hofmann 
2006). All this happens within the accepting and safe 
frame potentiated by the rhythmic bilateral signals and 
therapist’s presence. Furthermore, the therapist explic-
itly verbalizes his/her trust in patient’s salutogenic pro-
cesses that can now be activated. From the attachment 
theory point of view (Hašto 2005), this can be under-
stood as a ritualized attachment behavior: A competent, 
supporting person is close to an extremely distressed 
individual. If we move to the endocrine-molecular level, 
oxytocin (Brüne 2012) may play an important role here.

Autogenic training (AT) according to J.H. Schultze 
(Hašto 2006) is a well-known and empirically tested 
method of concentrative self-relaxation. It uses mental 
repeating of autosuggestion formulas to reach full phys-
ical and mental relaxation, so called auto-hypnoid state. 
In AT basic stage, the patient repeats sentences creating 
heaviness and warmth sensations, calm heart rate and 
breathing, feelings of radiating warmth in the abdomen, 
and feelings of freedom and clarity in the head. In fur-
ther course, it is possible to use “individually tailored” 
formulas corresponding to patient’s specific difficulties 

(intermediate stage). Finally, it is possible to deepen and 
broaden the consciousness using imaginative medita-
tions (higher stage). The result of autogenic training is 
a state of deep psychophysical wellbeing having both 
therapeutic and preventive effect on stress-related dif-
ficulties. However, we consider the Autogenic training 
as contradictory in florid PTSD symptomatology. In our 
case study, we will show its usefulness in the last phase of 
treatment and also its importance as a preventing factor. 
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