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Summary: The study uncluded 32 hospitalized Croatian soldiers with posttraumatic stress 
disorder. A control group consisted of 32 hospitalized, age-, sex- and education-matched patients 
with psychoneurosis, who were not included in war actions. In the study group of patients with 
posttraumatic stress disorder, a coexistent somatic disease was present in nine patients, i.e. diabetes 
mellitus in three, hypertension in two, and ulcer disease in four patients. Serum cholesterol and 
triglyceride levels exceeded the upper normal limit in seven and nine patients, respectively. 
Transcranial Doppler sonography revealed cerebral hypoperfusion in five patients, and pointed to 
vascular spasm in 11 patients. In 23 patients, the coefficient od mental deterioration exceeded 10%. 
A significantly greater rate of somatic disturbances, significantly lugher mean blood pressure, and 
significantly higher mean serum concentrations of cholesterol and triglycerides were recorded in the 
group of patients with postraumatic stress disorder than in those with psychoneurosis. Attempts were 
made to identify the psychobiological mechanisms underlying organ abnormalities following 
psychotrauma, an found a significant corelation between the severity of symptoms of acute stress 
reaction and severitiy of symptoms of arousal in postraumtic stress disorder. 
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Zusammenfassung: Die vorliegende Studie umfasste 32 hospitalisierte kroatische Soldaten mit 
posttraumatischem Stresssyndrom. Die Kontrollgruppe umfasste 32 hospitalisierte Patienten mit 
Psychoneurosen ähnlichen Alters. Geschlechts und Ausbildung, die allerdings nicht an 
Kriegshandlungen teilgenommen hatten. Begleitende somatische Erkrankungen wurden bei neun 
Patienten der Versuchsgruppe diagnostiziert, u.z. Zuckerkrankheit bei drei, Bluthoschdruck bei zwei 
und Magen-Darm-Geschwür bei vier. Der Cholesterin und Triglyzeridenspiegel lag oberhalb des 
Normbereichs jeweils bei sieben und neun Patienten. Transkranialer Doppler-Ultraschall zeigte 
verminderte Gehirndurchblutung bei fünf Patienten und vaskulare Spasmen bei 11 Patienten. Bei 23 
Patient der Koeffizient der psychischen Verschlechterung über 10%. Ein signifikant höherer 
Prozentsatz an somatischen Störungen, signifikant höherer mittlerer Blutdruck und signifikant 
höhere Cholesterin- und Triglyzeridenspiegel wurden bei Patienten mit posttraumatischem 
Stresssyndrom im Vergleich mit der Kontrollgruppe festgestellt. Die Untersuchung 
psychobiologischer Mechanismen bei organischen Störungen als folgen von psychischen Traumen 
deutete auf eine signifikante Korrelation zwischen dem Schweregrad der Symptome einer akuten 
Stressreaktion und dem Schweregrad der Symptome bei dem posttraumatischen Stresssyndrom. 
 Schluesselwoerter: posttraumatisches Stresssyndrom, biologische Parameter 
 



Sažetak: Istraživanje je izvršeno u 32 bolnički liječena hrvatska vojnika s posttraumatskim 
stresnim poremećajem. Usporedna skupina sastojala se od 32 bolnički liječena pacijenta s 
psihoneurozom. Oni nisu sudjelovali u ratu, a bili su izjednačeni s eksperimentalnom skupinom 
prema dobi, spolu i obrazovanju. U skupini s posttraumatskim stresnim poremećajem čak 9
ispitanika imalo je tjelesnu bolest: 3 dijabetes, 2 povišen krvni tlak, 4 ulkusnu bolest. Serumska 
koncentracija kolesterola bila je u 7 ispitanika iznad gornje granice normale. Serumska 
koncentracija triglicerida bila je u 9 ispitanika iznad gornje granice normale. Transkranijalnom 
dopler sonografijom u 5 ispitanika nađena je hipoperfuzija mozga, a u 11 njih nalaz je upućivao na 
spazam krvnih žila. U 23 ispitanika koeficijent mentalne deterioracije iznosio je više od 10%. U 
skupini s postraumatskim stresnim poremećajem nađen je značajno veći prosječni krvni tlak te 
značajno viša prosječna koncentracija kolesterola i triglicerida u serumu nego u skupini s 
psihoneurozom. Autori su pokušali ući u trag psihobiološkim mehanizmima koji dovode do 
organskih poremećaja poslije psihotraume i našli značajnu korelaciju između intenziteta simptoma 
akutne reakcije na stres i intenziteta simptoma pobuđenosti u postraumatskom stresnom poremećaju. 

Ključne riječi:posttraumatski stresni poremećaj (PTSP), biološki parametri 

* * * * *

INTRODUCTION 
 

Posttraumatic stress disorder (PTSD) is an extended of delayed psychopathologic reaction to 
a potent environmental stressor. According to this definition, PTSD is a purely psychopathologic 
disorder. Nevertheless, both researchers and clinicians have observed various neurohormonal, 
endocrinometabolic, psychosomatic, or somatic impairments in patients with PTSD (1-8). The more 
so, the individuals resistant to the occurrence of psychic symptoms appear to be at a higher risk of 
the development of severe somatic disturbances after stress (9,10). The pathophysiology of PTSD is 
known to include dysfunction of a number of brain structures (e.g., amygdala, locus caeruleus, 
hippocampus, etc.) and neurochemical systems (noradrenergic, dopaminergic, opiate, CRF, etc.). In 
stress, these brain structures and neurochemical systems activate a series of adaptive physiologic and 
behavioral responses needed for survival. If the stress exceeds their tolerability threshold, these 
responses become uncoordinated, converting into the extended psychologic and neurobiologic 
dysfunction (11,12). It remains obscure, though, what is the inter-relationship between the PTSD 
symptoms and accompanying biological impairment. 
 The aim of the study was to determine the type and prevalence of pathophysiologic changes 
in PTSD patients, as well as their relationship with psychic symptoms, and to try to define the 
psychobiological mechanisms leading to physical dysfunction after psychic trauma. 
 



PATIENTS AND METHODS 
 

The study was conducted in 1996, in a group of 32 Croatian Army soldiers with PTSD, mean 
age 34.1±7.1 years, who had been actively included in war actions in 1991 and 1992. A control 
group consisted of 32 hospitalized patients with psychoneurosis, who had not been included in war 
actions. The control group patients matched the study group patients by age (33.0±7,5 years), sex 
(males), and level of education. All study subjects were included in the study consecutively, 
according to their admission for hospital treatment. On admission, physical examination was 
performed. On the next morning, blood pressure was measured in supine position and blood samples 
were obtained for laboratory analysis. Further diagnostic examinations depended on these findings. 
Both groups of patients underwent testing with various psychologic techniques, i.e. interview. 
Wechsler Adult Intelligence Scale, Bender-Gestalt test, attention test by T. Đurić, Ž. Bele-Potočnik 
and B. Hruševar, and Minnesota Multiphasic Personality Inventory. The PTSD patients were 
additionally evaluated by a number of scales for PTSD evaluation, i.e. Scale of Combat Exposure, 
Scale of Acute Reaction. PTSD Questionnaire according to DSM-III R, and Los Angeles Symptom 
Checklist (adult version-LASC 01). 
 Arterial blood pressure of  >150/90 mmHg brain hypoperfusion on transcranial Doppler 
sonography (vascular spasm was considered a borderline finding), mental deterioration coefficient of  
>10%, serum cholesterol level of  >8 mmol/l, serum triglyceride level of >3 mmol/l, and serum 
glucose level of  >6,4 mmol/l were considered pathologic findings. 
 

RESULTS 

In the patients with PTSD, the mean scores on evaluation scales ranged from 53.3% to 87.5% 
of the maximal scores possible, indicating difficult combat experience and severe form of PTSD 
(Table 1). 
 

Table 1. Mean scores on various evaluation scales in PTSD patients (N = 32) 
EVALUATION   DIAGNOSTIC   SCORE RANGE      MEAN SCORE 
SCALE   CATEGORY 
Scale of combat exposure     1-6          4.6±1.0 
 
Scale of acute   psychiologic   0-3          1.6±0.7 
 affective   0-3          2.0±0.7 
 
LASC-01   category A   0-4          3.5±0.6 
 category B   0-4          2.9±0.5 
 category C   0-4          3.1±0.5 
 
DSM-III R   category A   0-7          5.2±0.8 
 category B   0-7          4.9±0.8 
 category C   0-7          5.4±0.8 



In the study group (PTSD), the severity of acute affective-cognitive stress reaction 
significantly exceeded their physiologic reaction (N = 32, 2.0±0.7: 1.6±0.7, t = 2.35, P < 0.05). 
However, this group included nine patients with a coexistent somatic disease (arterial hypertension 
in two, diabetes mellitus in three, and ulcer disease in four patients). In the control group of 
psychoneurosis patients, a coexistent somatic disease (ulcer disease) was present in only two 
patients. The difference was statistically significant (χ2 = 3.95, P < 0.05, df = 1). A large number of 
pathophysiologic abnormalities were recorded in PTSD patients (Table 2). 
 

Table 2. Some pathophyciologic abnormalities in PTSD patients (N = 32) 
PARAMETER              NORMAL (N)        BORDERLINE (N) PATHOLOGIC (N) 
Arterial blood pressure   24   6   2 
 
Transcranial Doppler sonography  16             11   5 
 
Coefficient of mental retardation   3   5             24 
 
Serum cholesterol level   16   9   7 
 
Serum triglyceride level   19   4   9 
 
Serum glucose level    28   1   3 

Comparison of some of these findings with those obtained in the control group of patients 
with psychoneurosis revealed a significantly higher prevalence in the PTSD group (Table 3). The 
mean mental deterioration was 17% in PTSD patients, and within the normal limits in all control 
group patients with psychoneurosis. 
 

Table 3. Comparison of the groups of patients with PTSD (N = 32) and psychoneurosis (N = 32) according to 
systolic and diastolic blood pressure, and serum levels of cholesterol, triglycerides and glucose (mean±SD) 
PARAMETER   PTSD  PSYCHONEUROSIS  t   P < 
Blood pressure 
 systolic (mmHg)               131.4±12.8      122.8±11.7          2.80          0.01 
 diastolic (mmHg)         89.2±11.1        79.5±8.7          3.90          0.01 
 
Serum cholesterol            5.8±1.6           4.6±1.1          3.43          0.01 
 
Serum triglycerides            2.9±3.2           1.4±0.6          2.63   0.05 
 
Serum glucose            5.2±1.4           5.0±0.8           0.71           NS 



There was no significant correlation between any of the observed biological abnormalities 
and either type or severity of PTSD symptoms. No correlation was found between the type of acute 
stress reaction and late symptoms of the disorder either. A significant correlation was observed 
between the severity of immediate physiologic and effective-cognitive stress reaction, and level of 
pooled symptom severity score of D category on the Los Angelec Scale (physiologic 
reaction/symptom D category: X1 = 1.6±0.7, X2 = 3.1±0.5, r = 0,440, t = 2.684, P < 0.02; affective-
cognitive reaction/symptom D category: X1 = 2.0±0.7, X2 = 3.1±0.5, r = 0,390, t = 2,320, P < 0.05). 
 All possible permutations of the relationship between the severity of individual acute stress 
reaction symptoms and severity of individual D category symptoms on the Los Angeles Scale were 
tested and those yielding positive correlation were singled out (Table 4). 
 

Table 4. Correlation of the severity of acute and late stress reaction D category symptoms on the Los Angeles 
Scale of symptoms (LASC-01) in the group of PTSD patients (N = 32) 
STRESS REACTION LASC-O1 SYMPTOM  r  t  P < 
mean score    mean score 
Tremor   Agitation (D4)   
2.1±1.1   3.4±1.4    0.36  2.11  0.05 
 
Tremor   Panic attacks (D38) 
2.1±1.1   2.4±1.4    0.43  2,61  0.02 
 
Perspiration   Agitation (D4) 
2.3±1.0   3.4±1.4    0.40  2.39  0.05 
 
Perspiration   Extreme neurosis (D34) 
2.3±1.0   2.4±1.2    0.35  2.05  0.05 
 
Anksiety   Extreme neurosis (D34)  
2.2±1.0   2.4±1.2    0.35  2.05  0.05 
 
Fear from being killed Concentration dificulties (D34)   
2.0±1.3   3.0±1.1    0.43  2.61  0.02 

DISCUSSION 
 

The real nature of PTSD as an extended or delayed stress reaction of the entire body is 
masked by a concept according to which PTSD is a purely psychopathologic diagnostic category. 
This is supported by the results of numerous biological studies of extended stress reaction of the 
body (2-4,8,13,14). Neuroadrenergic dysfunction has a special role in the pathophysology of chronic 
PTSD. It is considered responsible for recurrent intrusive recollections of the traumatic event, 
hypersensibility for signs reminding of the trauma, as well as for continuous presence of the 
symptoms of psychic and physical arousal (15-18).



In our study, the pathophysiologic abnormalities were significantly more common in the 
group of PTSD patients than in those with psychoneurosis. The type of the pathophysiologic 
abnormalities recorded also pointed to a significant effect of noradrenergic dysfunction in their 
genesis (15,16,19).

In the group of PTSD patients, there was no significant correlation of any of the observed 
biological abnomalities with the type or severitiy of PTSD symptoms. There was no correlation of 
the type of acute stress reaction with the type or severity of PTSD symptoms either, but there was a 
significant correlation between the severity of acute physiologic and affective-cognitive stress 
reaction, and severity of D category symptoms on the Los Angeles Scale (insomnia, agitation, 
irritability, anxiety, concentration difficulties, strong neurosis, palpitations, and panic episodes). 
Interestingly enough, no correlation was found between the severity of acute stress reaction and 
severity of B and C category symptoms on the Los Angeles Scale. These two symptom categories 
(intrusive recollections and nightmares, emotional anesthesia, avoiding reminders, loss of interest, 
etc.) actually include the traumatic event re-experiencing and psychologic defense against the 
trauma-induced arousal. Therefore, their severity depends on the person's psychologic reflexiveness 
and his/her capacity for psychologic reexperiencing rather than on the severity of acute stress 
reaction. Peritraumatic dissociation is discussed by van der Kolk and van der Hart (20), relying on 
Janet's concept of traumatic dissociation, whereas Shalev et al. (21) consider it to be of a predictive 
value for subsequent development of PTSD. Other authors also found a significant correlation 
between a tendency to dissociative reaction and occurrence of PTSD symptoms following a 
traumatic event (22-24). This correlation, though, refers only to some of the B and C category 
symptoms on the Los Angeles Scale. Thus, only the symptoms of arousal in PTSD (D category on 
LA Scale) would be a direct consequence of acute stress reation, while other symptoms would rather 
be determined by the personality structure, i.e. type of the activated mechanisms of defense. As the 
diagnosis of PTSD cannot be made in the absence of the latter, it appears quite justified to pose the 
following question: what happens with those who have been exposed to stress but their psychologic 
reflexiveness is significantly obliterated due to the personality structure, upbringing or training, and 
they do not meet all the criteria for the psychiatric diagnosis of PTSD? In his editorial that has 
appeared in the American Journal of Psychiatry in 1995 Nemiah (9) comments on his observation 
that psychollogically stable individuals with normal development during their childhood and stable 
family situation, and who are additionally well trained and motivated for military service, may seem 
to be protected from the occurrence of PTSD upon exposure to stress, but virtually are at an 
increased risk of developing severe frequently lethal physical diseases. He points to the need of 
developing a psychosomatic model of arousal treatment in such persons, i.e. he suggests that in these 
persons, the stress-induced arousal is directly converted into physical dysfunction. Other authors also 
emphasize the psychosomatic model of the development of biological derangements and disorders in 
PTSD patients (10,25), thus the diagnostic and prognostic role of biological parameters of PTSD 
remains an open issue. 
 

CONCLUSION 
 

Somatic disturbances and various pathophysiologic disorders are significantly more common 
in patients with PTSD than in those with psychoneurosis. In PTSD, there is a positive correlation 
between the severity of the symptoms of psychic and vegetative arousal, and severity of acute stress 
reaction. 
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