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Christopher M. Dobson, FRS, FMedSci (born on October 8, 1949), a profes-
sor of Chemical and Structural Biology in the Department of Chemistry at the 
University of Cambridge, UK, is known worldwide for research dealing with 
protein folding and misfolding, and their links with neurodegenerative disor-
ders such are Alzheimer's and Parkinson's diseases. The major goal of his re-
search is to elucidate the general molecular principles that underlie these me-
dical conditions and to generate a firm foundation for their rational and effec-
tive prevention and treatment. Prof. Dobson is the author or co-author of 
nearly 700 papers and review articles, including more than 30 in the journals 
Nature and Science, which have been cited over 50,000 times. In October last 
year, at the Workshop “Proteins and Beyond”, held at the Leiden University 
(The Netherlands), Prof. Dobson delivered a remarkable lecture on this topic 
(see p. 211-2). 
 
Kristofer M. Dobson, FRS, FmedSci (rođen 8. oktobra 1949), profesor hemije 
i strukturne biologije na Univerzitetu Kembridž, Velika Britanija, poznat je ši-
rom sveta po istraživanjima u oblasti normalnog i patološkog savijanja protei-
na i njihove veza sa poremećajima kao što su Alchajmerova i Parkinsonova 
bolest. Glavni cilj ovih istraživanja je da se razjasne opšti molekularni principi 
koji leže u osnovi tih poremećaja i postave čvrste osnove za njihovu racional-
nu i efikasnu prevenciju i lečenje. Profesor Dobson je autor ili koautor blizu 
700 članaka, uključujući više od 30 objavljenih u časopisima Nature i Science, 
koji su citirani preko 50 000 puta. U oktobru prošle godine, na skupu „Buduć-
nost proteina“ koji je održan na Univerzitetu u Lajdenu, Holandija, prof. Dob-
son je održao izvanredno predavanje na tu temu (vidi str. 211-2). 

 



Vojnosanit Pregl 2016; 73(2): 129–134. VOJNOSANITETSKI PREGLED Page 129 

Correspondence to: Marko Pejović, Clinic of Oral Surgery, Faculty of Dental Medicine, University of Belgrade, Rankeova 4,  
11 000 Belgrade, Serbia. Phone: +381 63 219 925. E-mail: marko.implant@gmail.com 

O R I G I N A L  A R T I C L E S    UDC: 616.314-003.4-053.2 
DOI: 10.2298/VSP140828147P

Retrospective study of spontaneous bone regeneration after 
decompression of large odontogenic cystic lesions in children 

Retrospetkivna studija spontane regeneracije kosti posle dekompresije velikih 
odontogenih cističnih lezija kod dece  

 
Marko Pejović*, Jelena Stepić*, Aleksa Marković*, Miroslav Dragović*, 

Biljana Miličić†, Snježana Čolić*  

*Clinic of Oral Surgery, †Department of Medical Statistics and Informatics, Faculty of 
Dental Medicine, University of Belgrade, Belgrade, Serbia

Abstract 
 
Background/Aim. Surgical treatment of odontogenic cysts in 
childhood could be accompanied by injury of important ana-
tomical structures. Even though enucleation is considered to 
be preferable treatment of odontogenic cysts, the specificities 
of pediatric age favor more conservative surgical approach. 
The aim of this study was to assess the effectiveness of de-
compression as the uttermost treatment of odontogenic cysts 
in the pediatric age. Methods. This retrospective study in-
cluded 22 patients, 7−16 years old, with a single jaw cystic le-
sion. The majority of these lesions were dentigerous cyst (14), 
and the rest belonged to keratocystic odontogenic tumor 
(KCOT) (8). All lesions were primarily treated with decom-
pression; it was a final treatment (one-stage procedure) in 13 
dentigerous cysts, and it was followed by enucleation (two-
stage procedure) in one dentigerous cyst and all the KCOT. 
Results. A total of 13 (59.1%) dentigerous cysts were treated 
successfully only with decompression as one stage procedure, 
while the other 9 (40.9%) cysts required enucleation (1 den-
tigerous and 8 KCOT), after decompression (p ≤ 0.001). Con-
clusion. Related to non-aggressive lesions, more conservative 
treatment approach, such as decompression as one-stage pro-
cedure, should be considered. On the other hand, KCOTs in 
children require a two-stage procedure for a successful treat-
ment outcome. 
 
Key words:  
odontogenic cysts; oral surgical procedures; decompression, 
surgical; treatment outcome; pediatric dentistry. 

Apstrakt 
 
Uvod/Cilj. Hirurška terapija odontogenih cista u dečjem 
uzrastu može da bude udružena sa povredama važnih 
anatomskih struktura. Mada se enukleacija smatra terapijom 
izbora viličnih cista, specifičnosti dečjeg uzrasta nameću 
primenu konzervativnijeg hirurškog pristupa. Cilj istraživanja 
bio je da se proceni efikasnost dekompresije kao definitivnog 
terapijskog modaliteta kod odontogenih cista u dečjem uzrastu. 
Metode. Ova retrospektivna studija obuhvatila je 22 pacijenta, 
uzrasta 7−16 godina, sa solitarnim cističnim lezijama. Najčešće 
među njima su bile folikularne ciste (14), a ostale su bile 
keratocistični odontogeni tumori (KCOT). Sve cistične lezije 
prvo su tretirane dekompresijom; to je bio i jedini poduhvat 
(jednofazni postupak) kod 13 folikularnih cista, a potreba za 
sekundarnim zahvatom – enukleacijom, ukazala se posle 
dekompresije jedne folikularne ciste i svih KCOT (dvofazni 
postupak). Rezultati. Ukupno 13 (59,1%) cističnih lezija, od 
kojih su sve bile folikularne ciste, uspešno je podvrgnuto 
jednofaznom hirurškom postupku, dok je preostalih 9 (40,9%) 
cista (1 folikularna i 8 KCOT) zahtevalo naknadnu enukleaciju. 
Zaključak. Kod neagresivnih cističnih lezija preporučuje se 
konzervativniji hirurški pristup kao što je dekompresija (jedno-
fazna procedura). Nasuprot tome, KCOT u dečjem uzrastu za-
htevaju dvofazni hirurški postupak − dekompresiju praćenu 
enukleacijom. 
 
Ključne reči: 
ciste, odontogene; hirurgija, oralna, procedure; 
dekompresija, hirurška; lečenje, ishod; stomatologija, dečija. 

 

Introduction 

Although the frequency of odontogenic cysts is relatively 
low in children, three- dimensional growth of maxillofacial 

skeleton as well as odontogenesis of deciduous and permanent 
dentitions during the pediatric age might be associated with 
developmental jaw cysts formation 1, 2. When occur, they 
exhibit rapid growth and large size, causing bone expansion, 
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displacement of adjacent teeth, root deformation of developing 
permanent teeth or an intraoral buccal swelling 3. Treatment of 
such lesions is solely surgical. 

An aggressive management of large cysts in children 
can have an adverse effect on tooth development, eruption 
process, and growth of the involved jaw 4. Therefore, less 
aggressive surgical treatment might be beneficial for pediat-
ric patients due to anatomic specificities of the growing faci-
al bones, existence of permanent tooth germs, faster bone re-
pair process 5, and difficulties in cooperation. Decompression 
through an opening into the cystic cavity releases intramural 
pressure, favors formation of new bone, provides not only 
preservation of neurovascular and other anatomic structures 
but also minimal morbidity and low rate of surgical compli-
cations, including possible recurrence and decreased aggres-
siveness of the lesions 6, 7. Therefore, a conservative treat-
ment approach is especially interesting to be performed in 
patients of pediatric age. 

In the literature there is not much information relating to 
conservative surgical treatment approach to odontogenic jaw 
cysts in childhood. The aim of this retrospective study was to 
evaluate the effectiveness of decompression as the uttermost 
treatment of large odontogenic jaw cysts in pediatric age. 

Methods 

A total of 22 young and healthy patients (15 males, 7 
females) with a large odontogenic cystic lesion treated by 
decompression between the year 2002 and 2011 were inclu-
ded in this research. The mean age of the patients was 11.3 ± 
2.9 (range 7.5−16) years. Referring to histopathological fin-
ding, there were 14 dentigerous cysts and 8 keratocystic 
odontogenic tumors (KCOT). The data were collected 
reviewing medical files and panoramic radiographs of pati-
ents under the age of sixteen, who were subjected to decom-
pression of odontogenic cystic lesions > 2 cm in diameter. 
The patients with confirmed nevoid basal cell carcinoma 
syndrome, as well as patients with small, multiple or recur-
rent lesions, were excluded from the research.  

Clinical data, such as patient age and gender, chief 
complaints, localization and size of the lesion, affected teeth, 
decompression time, definite surgery modality, complicati-
ons, recurrences, follow-up period and the histopathological 
diagnosis were recorded. The size of the cyst and its relation 
to the teeth and adjacent structures were evaluated and com-
pared on panoramic radiographs made before and after the 
decompression. The size of the cyst was recorded as 
maximal vertical diameter (in cm), maximal horizontal dia-
meter (in cm) and their multiplication (in cm2) named sta-
ndard lesion area index (SLAI) 8. 

All cystic lesions were treated with decompression per-
formed by one experienced oral surgeon under local anesthe-
sia (2% lidocaine with epinephrine 1:100,000). Decompres-
sion implied small bony window preparation for opening the 
cystic lesion cavity and biopsy sample collection at the same 
time. The opening was maintained either by polyethylene tu-
be or iodoform gauze. A polyethylene tube was placed in the 
socket if deciduous tooth was extracted simultaneously or 

otherwise on the top of the alveolar ridge and fixed by sutu-
ring to surrounding mucosa. Whenever the tube was instable 
or the cyst was positioned buccally, the opening was mainta-
ined with iodoform gauze replaced after irrigation. All the 
remaining cavities were rinsed with sterile saline solution 
three times a week.  

Control radiographic examinations were performed in a 
4-month period. Control radiographs were used to evaluate 
the treatment success − the size of the remaining cavity and 
the position of the impacted teeth. Irrigation was performed 
until the remaining cavity had been shrunk completely or to-
oth erupted spontaneously. Just in cases where a part of the 
dentigerous cyst stayed trapped or when KCOT was diagno-
sed, enucleation was performed in the second act, when pa-
noramic radiograph showed a significant reduction in the si-
ze of the remaining cavity without involving vital anatomical 
structures. In addition, Carnoy solution was always used in 
order to minimize the recurrence rate of KCOT. 

One year after the end of the therapy an independent 
observer evaluated bone regeneration of the treated area. 

This study was approved by the local institutional 
board. The principles outlined in the Declaration of Helsinki 
were fllowed. 

Statistical analysis 

For comparison between different histopathological fin-
dings Student's t-test, the χ2 test, Fisher’s test and Mann-
Whitney U test were used. Univariate and multivariate binary 
logistic regression analysis were used to evaluate the relations-
hip between different odontogenic cystic lesion and potential de-
terminants. The results were expressed as the odd ratios (OR) 
and their 95% confidence intervals (CI). Statistical analyses 
were performed using SPSS (SPSS version 19.0 Inc., IBM Chi-
cago). A statistical significance was defined as p < 0.05. 

Results 

According to localization of lesions, there was no signifi-
cant difference between jaws (Table 1). Nevertheless, it was 
found that 6 out of 14 dentigerous cysts were located in the 
maxilla (3 in the frontal region, 1 in the posterior region and 2 
affected both of frontal and posterior region). The remaining 8 
were in the mandible (7 in the posterior region and 1 extending 
to the frontal region). KCOTs were localized as follows: 3 
were in the maxilla (1 in the frontal region, 1 in the posterior 
and 1 spreading from anterior to posterior region), and 5 in the 
mandible, predominately in the angle/ramus, except 1, which 
was found in the region of the lower canine. 

Although the average size of KCOTs was higher than 
the average size of the dentigerous cysts, there was no signi-
ficant difference as between jaws (Table 1). There was a sig-
nificant difference between the mean age of the patients with 
KCOTs and those with dentigerous cysts (Table 1). 

A total of 15 (68.2%) cysts were discovered 
accidentally while 7 (31.8%) cysts (5 dentigerous and 2 
KCOTs) had some clinical symptoms (swelling, oozing 
cystic fluid, etc.), but without anyone being predominant. A 



Vol. 73, No. 2 VOJNOSANITETSKI PREGLED Page 131 

Pejović M, et al. Vojnosanit Pregl 2016; 73(2): 129–134. 

Table 1 
Demographic and clinical characteristics of patients regarding histopathological (HP) findings  

HP findings Patient and lesion characteristics 
Dentigerous cyst KCOT 

p 

Gender, n (%)    
male 9 (64.3) 6 (75.0) 
female 5 (35.7) 2 (25.0) 

0.490 

Age (years), 
ґ ± SD; med; min−max 

9.5 ± 1.5; 9.0; 7.5−13 14.3 ± 2.2; 15.75; 11−16 ≤ 0.001* 

Size (cm2), 
ґ ± SD; med; min−max 

4.2 ± 1.5; 4.2; 2.0−7.1 6.6 ± 4.07; 6.06; 2.6−15 0.143a 

Jaw, n (%)    
maxilla 6 (42.9) 3 (37.5) 
mandible 8 (57.1) 5 (62.5) 

0.584c 

Therapeutic method, n (%)    
decompression  13 (92.9) 0 (0) 
decompression + enucleation 1 (7.1) 8 (100.0) 

≤ 0.001*c 

Decompression time (months),  
ґ ± SD; med; min−max 

6.9 ± 1.7; 6.0; 6−12 10.3 ± 3.2; 10.5; 6−16  0.006*b 

at-test; bMann-Whitney U-test; cFisher’s test; *statistically significant; SD – standard deviation;  
med − median; KCOT – keratocystic odontogenic tumor. 

total of 13 cysts were treated successfully only with the one-
stage procedure while the other 9 required enucleation (Table 1). 
The mean duration of decompression was 8.2 ± 2.9 months 
for all cystic lesions, regardless of histopathological findings. 
We found that the mean duration of decompression was 
significantly shorter in those patients who had been treated 
only by decompression (7.00 ± 0.5 months, p = 0.022). The 
mean duration of decompression preceding enucleation was 
9.9 ± 1.1 months, which was significantly different. Minimal 
duration of decompression was 6 months and maximal one 
16 months.  

It was discovered that 75% of KCOTs had impacted to-

oth in the cystic lumen (Figures 1a and b). It was the third 
molar that was impacted most often (83.33%) and all of them 
were extracted during enucleation (Figure 1c); 10 (77.77%) 
dentigerous cysts were associated with premolars − 8 
(66.66%) mandibular and 2 (11.11%) maxillary. A total of 4 
(22.22%) maxillary dentigerous cysts were associated with 
the canine. Just in one (7.14%) case the affected tooth was 
extracted, while in 13 (92.86%) patients the affected teeth 
were saved; of these, 12 (85.72%) teeth erupted 
spontaneously and 1 (7.14%) needed orthodontic traction 
(Figure 2a−c). Figure 3 shows the rough surface of active 
bone deposition favored by decompression in one patient. 

 
Fig. 1  − Preoperative panoramic radiograph shows a large radiolucent cystic lesion with the impacted third molar 
located at the base of the mandible [keratocystic odontogenic tumor (KCOT)]; b) Six months after decompression, 

the impacted third molar was moved to a more suitable position, making extraction much easier. Ongoing bone 
deposition decreased a defect, making enucleation less traumatic; c) Three years after enucleation, panoramic ra-

diograph shows a complete healing of the former bone defect, without any suspicious sign of a recurrence. 
 

 
Fig. 2 − a) Panoramic radiograph shows a dentigerous cyst involving permanent premolars germs; b) After four 
months of decompression, radiograph view shows a polyethylene tube in the defect and newly formed bone layer 

with permanent premolars’ germs eruption through cystic cavity; c) After nine months of decompression, a pano-
ramic radiograph shows complete resolution of the lesion and moving the involved teeth into physiologically de-

termined position within dental arches. 
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Fig. 3 − Clinical view showing the rough surface of active 

bone deposition favored by decompression. 
 
All cystic lesions showed a complete osseous regenera-

tion after enucleation, without complications. The mean du-
ration of follow-up was 3.41 ± 1.9 years, and no recurrences 
were noted.  

Discussion 

Childhood is characterized by more frequency of deve-
lopmental odontogenic cysts 1, what is in contrast with the 
adult period 2, 9, dominated by inflammatory cysts. This co-
uld be explained by the fact that in pediatric age the maxilla-
mandibular complex is characterized by active growth as 
well as development of primary and permanent dentition. All 
that can be correlated with the appearance of developmental 
cysts 1, 2. Therefore, cysts are fast growing, symptomless and 
usually diagnosed when they reach a considerable size, 
which is in agreement with our findings. 

When it comes to the pediatric age the literature does 
not present any consensus on a uniform treatment plan for 
the jaw cystic lesions, especially the large ones. The primary 
goal of jaw cysts treatment is their complete surgical remo-
val in order to avoid any further lesion growth, large bone 
defects formation, frequent infections, malignant alteration 
and recurrences. Therefore, the treatment of choice would 
generally be enucleation 9, 10. Sometimes however, this ap-
proach can jeopardize secondary objectives, such as preser-
vation of adjacent important anatomical structures, vitality of 
affected teeth and most notably the teeth germs 10. Moreover, 
enucleation of large cystic lesions is inevitably followed by 
creation of large bone defects impairing complete bone rege-
neration. All these considerations point to the importance of 
selecting less aggressive treatment modality for cystic lesi-
ons in childhood. 

Although cystic lesion larger than 3 cm2 are usually in-
dicated for decompression 11 this study encompassed three 
lesions smaller than 3 cm2. Nevertheless, all treated lesions 
were more than 2 cm in diameter, which is considered to be 

large cystic lesion in children 12, especially concerning small 
dimensions of alveolar ridges. Removal of these lesions in a 
single-stage procedure would compromise important goals of 
treatment (preservation of adjacent important anatomical 
structures and vitality of the affected teeth), making decom-
pression as more convenient treatment modality.  

In 92% of dentigerous cysts shrinkage completely occur-
red, so decompression became the only and final treatment. 
Additionally, 85.7% of impacted teeth were spontaneously ar-
ranged in physiologically determined position within dental 
arches. These results indicate a two-fold effect of decompres-
sion. First of all, there is a great capacity of bone regeneration 
in pediatric age thus simultaneously providing spontaneous 
eruption of affected permanent teeth. At the same time, de-
compression guided tooth eruption encouraged successful bo-
ne regeneration, avoiding second stage surgery and orthodon-
tic treatment (Figure 2). Complete disappearance of lesion was 
probably possible due to creeping substitution by normal mu-
cosa from the edges of the lesion growing in and replacing the 
cystic epithelium 13. In that way, decompression spontaneously 
turns into marsupialization, making this a definitive therapy. 
Our finding is consistent with the report of Anavi et al. 8, 
showing that decompression may serve as the primary treat-
ment of non-aggressive cystic lesions. Previous reports also 
emphasized that marsupialization as conservative treatment 
modality would be a favorable treatment of choice for 
extensive dentigerous cysts in children 14, 15.  

Our study showed only one case where, following de-
compression, enucleation of dentigerous cyst was necessary. 
A potential reason for this could be a complex cyst shape not 
allowing appropriate irrigation of its entire lumen. Besides, 
position and complete root formation of impacted tooth 
might interfere with shrinkage, as well. On the other hand, 
the literature provides information that dentigerous cysts 
were most frequently treated with enucleation and extraction 
of the impacted teeth, while efforts were made to preserve 
usually the canines 9, 10. Moreover, if enucleation of 
extensive dentigerous cyst is performed in the first place it 
would lead to the loss of several teeth with potential functio-
nal, cosmetic and psychological consequences 10.  

Our results highlight the fact that decompression is ef-
fective in promoting very high percentage of teeth preserva-
tion (92.8%), where in 85.7% of cases the teeth erupted 
spontaneously, while orthodontic traction had to be used 
only in one (7.1%) patient. A probable reason for this high 
success rate might be the consequence of unfinished root 
formation, which gives the teeth strong eruptive power. A 
similar observation was made by Qian et al. 16, who found 
that age, gender, tooth angulation and cusp depth were not 
significant risk factors for the eruption of the impacted teeth, 
but rather the level of root formation which might play an 
important role. On the other hand, Yahara et al. 17 found that 
patient’s age may affect successful eruption of premolars in 
dentigerous cyst. The main age with successful eruption was 
in agreement with the age in our survey, while the main age 
of patient of the non-erupted group was significantly older. 
Two patients in our survey, the one with orthodontic traction 
and the only one in whom tooth was extracted, were elder 
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and with completely formed roots, so spontaneous eruption 
could not have been accomplished. Moreover, it was premo-
lar that was extracted, due to dental crowding and in agree-
ment with orthodontist.  

Unlike dentigerous cysts, all KCOTs were treated with 
two-stage surgical approach − decompression followed by 
enucleation in the second act. This is due to KCOT’s charac-
teristic aggressive behavior and a remarkably high recurrent 
rate, up to 56% 18. Even though successful marsupialization 
of KCOT was reported in the literature 6, 13, it is considered 
that for aggressive lesions secondary definitive surgery sho-
uld be performed 8, 11, 19. Since our results show that decom-
pression time for reducing the half size of KCOT lasted from 
6 to 16 months (Table 1), it would take much longer time for 
lesions to completely disappear, especially because the inc-
rease in bone density together with the decrease in cyst vo-
lume is reported to be the highest in the first 3 months 20. 
This is why we reduced a long decompressi-
on/marsupialisation time, considering it to be the main 
weakness of the therapy 6, 21 due to the possible malignant al-
teration of the lesion left in-site 22.  

The first strength of new bone apposition favored by de-
compression (Figure 3) is that the lesion volume was reduced 
providing conditions for its safer and easier removal. Therefo-
re, none of postoperative complications were recorded in our 
study. Moreover, smaller bone defect after decompression 
contributed to complete bone regeneration, observed on all 
control radiograms one year after the final surgery (Figure 1). 
Besides, the decompression resulted in preservation of the 
most of the affected teeth, except for impacted ones, 
predominately the third molars. Only three teeth the roots of 
which protruded in the lesion lumen at the time of enucleation 
had to be extracted. Additionally, because of both bone appo-
sition and eruptive power, the impacted tooth was moved to 
more suitable position, so extraction was easier to perform 
with lower surgical trauma and risk of injuring adjacent ana-
tomical structures (Figure 1b). 

When it comes to the recurrent rates, we did not find 
recurrences at all, which is far better than reported in the lite-
rature and could be explained by several things. Firstly, this 
is due to surgical approach combining decompression 
followed by enucleation with additional use of Carnoy solu-
tion. It is well-known that after decompression the 
keratocystic wall becomes thickened and more cohesive, which 
makes it easier for complete removal 21. Besides, previous studi-
es have found that decompression favors epithelial transformati-
on into its less aggressive form (orthokeratinized epithelium) or 
into epithelium of normal oral mucosa 6, 13, 21, 23. Moreover, 
every histopathologically proven KCOT was additionally 
treated with Carnoy solution after excision of the lesion. The 
use of this was proven to successfully reduce the recurrence 
rate 24, 25 by destroying epithelial residues of the cyst wall 
that may have been left behind in the bone defects after the 

enucleation alone 26. In addition, all impacted and teeth 
which roots protruded in the lesion lumen at the time of enu-
cleation were extracted thus minimizing the chance for recur-
rence due to the possible presence of daughter cysts in the 
periodontal ligament and attached gingiva of affected teeth 27. 
On the other hand, our mean follow-up period was relatively 
short [3.88 ± 2.75 (from 2 to 8) years]. Forssell at al. 28 found 
only 3% of KCOT’s recurrences in the first year after the 
surgery, while within three years postoperatively, the recur-
rence rate rose up to 37%. According to the literature, recur-
rences usually appear within the first 5 years 25, 27, 29; so it se-
ems a that longer follow-up (5 years) would give more realis-
tic results. 

Regarding decompression itself, the mean decompres-
sion time in our survey was 8.2 months regardless the type of 
cystic lesion. These findings are in line with the results of 
Anavi et al. 8 who pointed out that intensive skeletal growth 
during children’s age was probably responsible for a shorter 
decompression time and a higher reduction rate when the re-
sults were compared to adults. In addition, our results show a 
significantly shorter decompression time for dentigerous cyst 
than for KCOT. On the contrary, Kubota et al. 30 found that 
there was no difference between the relative speed of shrin-
kage of dentigerous cysts and KOCT. In their study the ave-
rage age of the patients was 45 years and it is quite clear that 
their impacted teeth had definitely lost the growth potential, 
what is totally different from the high grow potential in chil-
dhood. Our findings also show no significant difference 
between the mean decompression time for maxillary and 
mandibular lesions, probably due to the excellent blood 
supply and the ongoing growth process of pediatric patients. 

Conclusion 

Within the limits of this study, we conclude that large 
dentigerous cysts can be successfully treated with decom-
pression as the definite therapy method. This simple and 
minimally invasive approach, highly appropriate in children, 
provides complete bone regeneration and spontaneous erup-
tion of the affected permanent teeth; KCOTs in children 
require the two-staged surgical approach − decompression 
followed by enucleation in the second act. Decompression of 
large KCOTs in children provides lower surgical trauma, ea-
sier access for extraction of impacted teeth, reduced recur-
rent rate and good conditions for complete bone regenerati-
on. At the same time, general anesthesia is avoided; regene-
rative capacity of both jaws are similar in pediatric age. 
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Abstract 
 
Background/Aim. In (counter)transference relationship thera-
pist’s interpersonal style, implying the perceived relation of 
therapist to a client (patient) in terms of control, autonomy, care 
and positive feedback, has been shown to be important. The aim 
of our study was to assess the relationship between therapist’s in-
terpersonal style and clients’ personality self-reports. Within 
therapist’s interpersonal style, preliminary validation of the 
Therapist’s Interpersonal Style Scale has been conducted, which 
included double translation method, exploratory factor analysis, 
confirmatory factor analysis, as well as the reliability tests of the 
derived components. Methods. This research was conducted on 
a group of 206 clients, attending one of the four psychotherapy 
modalities: psychoanalysis, gestalt therapy, cognitive-behavioral 
and systemic family therapy. Beside Therapist’s Interpersonal 
Style Scale, Big Five Questionnaire and Therapy Benefit Scale 
were administered, showing good internal consistency. Results. 
Principal component analysis of therapist’s interpersonal style 
singled out two components Supportive Autonomy and Ignoring 
Control, explaining 42% of variance. Two-factor model of the 
therapist’s styles was better fitted in confirmatory factor analysis 
than the original 4-factor model. Structural model showing indi-
rect and direct effects of therapist’s interpersonal styles on self-
reports in clients indicates good fitness (χ2(12) = 8.932, p = 0.709; 
goodness-of-fit index = 0.989), with Ignoring Control having di-
rect effect on Stability, Supportive Autonomy on Therapy Bene-
fit, and Therapy Benefit on Plasticity. Conclusion. The results 
of this study indicate the importance of further research on 
therapist’s interpersonal style, as well as further validation of the 
instrument that measures this construct. Besides, a client’s per-
ception that the therapy is being helpful could instigate more ex-
plorative and approach-oriented behavior, what indirectly might 
contribute to a client’s stability.  
 
Key words: 
psychotherapy; physician-patient relations; personality; 
personality assessment; questionnaires. 

Apstrakt 
 
Uvod/Cilj. U (kontra)transfernom odnosu značajan je stil terape-
uta, koji podrazumeva poimanje relacije klijenta sa terapeutom u 
smislu kontrole, autonomije, brige i pozitivne povratne informaci-
je. Cilj našeg istraživanja bio je ispitivanje povezanosti interperso-
nalnog stila terapeuta i samoprocene ličnosti klijenta. U okviru na-
čina ophođenja terapeuta prema klijentima sprovedeno je i pretho-
dno vrednovanje skale načina ophođenja terapeuta prema klijenti-
ma koje je obuhvatilo metod dvostrukog prevoda, eksploratornu 
faktorsku analizu, konfirmatornu faktorsku analizu i ispitivanje po-
uzdanosti izdvojenih faktora. Metode. Istraživanje je rađeno na 
grupi od 206 klijenata, koji su bili na psihoterapiji primenom jed-
nog od četiri psihoterapijska modaliteta: psihoanalize, geštalt terapi-
je, kognitivno-bihverioralne i porodične sistemske terapije. Pored 
skale interpersonalnog stila terapeuta, primenjene su i skala proce-
ne za Velikih pet i skala percepcije koristi psihoterapije, sa zadovo-
ljavajućom unutrašnjom stabilnošću. Rezultati. Analizom glavnih 
komponenti načina ophođenja terapeuta izdvojena su dva faktora, 
suportivna autonomija i ignorišuća kontrola, koji objašnjavaju 42% 
varijanse. Model načina ophođenja terapeuta sa dva faktora poka-
zao je bolje uklapanje u konfirmatornu faktorsku analizu od origi-
nalnog modela četiri faktora. Strukturalni model, koji prikazuje di-
rektne i indirektne efekte načina ophođenja terapeuta na samopro-
cenu ličnosti klijenta pokazuje dobru podešenost (χ2(12) = 8,932, p 
= 0,709; goodness-of-fit index = 0,989), pri čemu ignorišuća kontrola 
direktno doprinosi stabilnosti, suportivna autonomija percepciji 
koristi terapije, a percepcija koristi terapije plastičnosti. Zaključak. 
Rezultati ove studije upućuju na značaj daljeg istraživanja načina 
ophođenja terapeuta prema klijentima i vrednovanja instrumenta 
kojim se meri ovaj odnos. Pored toga, osećaj klijenta da je terapi-
ja korisna mogao bi potaknuti više istraživačkog ponašanja i 
ponašanja orijentisanog na cilj, što bi indirektno moglo dopri-
neti stabilnosti klijenta. 
 
Ključne reči:  
psihoterapija; lekar-bolesnik odnosi; ličnost; ličnost, 
procena; upitnici.
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Introduction 

Self-determination theory (SDT) 1, the theory of basic 
psychological needs promotes autonomy as a sense of voli-
tion and psychological freedom 2, what is of quintessential 
significance for client satisfaction in the process of 
psychotherapy. Clients have differential motivations for 
therapy that is susceptible to change depending on external 
factors such as therapist’s interpersonal style (TIS) 3. The-
rapist’s style can be self-determination oriented when pro-
moting support, involvement and information, or control-
ling, when manifested as the opposite. Recent studies have 
come to interesting discovery that it is not the visible and 
superficial trademarks of a therapist, such as sociodemo-
graphic variables, professional experience or sex, the level 
of training and type of orientation that contribute to thera-
peutic outcome 4, 5 as expected, what directs researchers to 
pay more attention to therapist-client matching 4. The the-
rapist-client communication varies from autonomy to pater-
nalism 6. The more perceived coercion increases, the more 
positive evaluation of therapeutic relationship decreases 7. 
Clients reported being more intrinsically motivated when 
therapist provided the opportunity for them to make a decisi-
on, expressed sincere care, provided constructive feedback or 
did not exert pressure for specific activities, and more amoti-
vation was evident, when therapists were controlling 3. In a 
meta-analysis of the pooled data on interaction styles, inclu-
ding control and negotiation as option, caring interaction 
style (e.g. sensitive, friendly, relaxed and open) had a mode-
rate and positive correlation with satisfaction with consulta-
tion 6. Personal therapeutic attributes that turned out to 
positively impact therapeutic alliance include an array of 
characteristics such as conveying a sense of being 
trustworthy, affirming, interested, alerted, affiliative type be-
havior as helping and protecting, coherent communication 
style, and attunement to patient 8. As addition, active, enga-
ging and extraverted therapists produced faster symptom re-
duction in short-term therapy, but also non-intrusive thera-
pists generated better outcome in long-term therapy within 
the range of 3 years of follow-up 9. In a research of the cli-
ent-oriented existential therapy failure, the main factors of 
negative outcome were the lack of therapeutic attunement 
and inflexibility 10. In another research in the domain of dif-
ferent psychoanalytic orientation, technical adherence and 
directivity was shown in the therapists with hostile and con-
trolling introjects. These kinds of therapists were most likely 
to monitor their own behavior as control for potential 
external disapproval of their skills 11. But not all researches 
argue against control in therapy. Taking into account cultural 
framework, Chinese clients perceive directive therapist’s 
style to be the most effective, finding concrete homework to 
be more useful than only talking to therapist. Leading con-
versation guided by the therapist was also considered to be 
appropriate and the rest focused on therapist-client match, 
where therapists were regarded as someone who needed to 
know how to click with others 12. The question whether cli-
ents benefit from directive counseling is yet to be addressed, 
since controlling does not necessarily subsume coercion.  

It most often relates to a structure, especially if promoted in a 
rather autonomy-supportive manner 2. When expressed as a 
support, recommendation is likely to be experienced as in-
formational, leaving the client to make a decision for 
him/herself 13. Whether it is autonomy or control in therapy 
that matters, therapist-client matching has been stressed out 
on numerous occasions. A study shows that clients who were 
matched with their preferred treatments had a 58% chance of 
outcome improvement, so it is recommendable to include 
client preferences into treatment 14.  

Even though every therapy has its own effectiveness 
criteria, the measure of client satisfaction was introduced as 
the part of the broader scope approach to assess the quality 
of service and some of previous client satisfaction measures 
encompassed subscale ranging from relevance (fitting the 
service with the problem), impact (effect of services on the 
problem) and gratification (effect of service on client’s self-
efficacy) 15.  

Aside from attending therapy and therapist’s characteri-
stics, the great deal of research indicates personality disposi-
tions to best predict personal wellbeing. The findings of posi-
tive contribution of personality are very consistent 16, 17. As 
stated by Steel et al. 18, personality and wellbeing have much 
stronger correlation than previously recognized. Studies 
consistently show extraversion to have a positive and neuro-
ticism to have a negative influence on wellbeing with spillo-
ver effect on the overall wellbeing. Findings reveal genetic 
dispositions in personality and long-lasting influence of 
personality has been shown in longitudinal studies 19–22. Ba-
sic personality traits are described through the Big Five di-
mensions, replicable independently of culture: neuroticism, 
extraversion, openness to experience, agreeableness and con-
scientiousness. Albeit there is a certain amount of published pa-
pers contending these traits are structurally organized into two 
higher-order factors, usually labeled stability (neuroticism, that 
is emotional stability, agreeableness and conscientiousness) and 
plasticity (extraversion and openness to experience) 23 with 
underlying biological substrates, Ashton et al. 24 argue this could 
just be a methodological artifact, representing two or more 
blends of the Big Five factors. 

Scholarly attention has been paid so far to the therapeutic 
matching and alliance itself, but it appears that the quality of 
the alliance is more the result of therapist’s actions or charac-
teristics playing the most important role in achieving benefici-
al outcome, since only the variability within therapist and not 
the client was significantly predictive of outcome, as the recent 
study shows 25. Furthermore, it is also still unknown what cli-
ents think is important for psychotherapy 12. In view of previo-
us finding advising not to interpret heritability of personality 
as the impossibility to change 19, this research included 
personality as the outcome variable; especially since the traits 
organized as higher-order factors named stability and plasticity 
may represent socially desirable self-presentation behavior 24. 
Since the personality as described could be the protective or 
impairing factor to the wellbeing by itself, it was interesting to 
examine whether these features are at least to a certain degree 
susceptible to be determined by the exerted therapist’s style.  
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Therapist’s style has previously been operationalized as 
the four-scale construct 3 (including support of autonomy, 
control, care, and support of competence) pertaining to inter-
personal behaviors with the function of motivational antece-
dents. This scale was originally adapted from Pelletier et al. 26 
where it was first administered to capture motivational ante-
cedents in sports. It was shown that autonomy supportive be-
haviors providing opportunities for choice foster intrinsic 
motivation, while the coach’s behaviors manifesting the lack 
of care for the athlete undermine self-determined motivati-
on 26. Applied to the psychotherapy context, the same pattern 
of results occurred showing the perception of the therapists 
as providing opportunity to make decisions, carrying for cli-
ents, giving constructive feedback, or not putting pressure on 
clients to be related to self-determined motivation toward 
therapy 3. No previous studies to our knowledge considered 
contribution of TIS to personality self-reports. Therefore, the 
general aim of this study was to assess the contribution of 
therapist-relevant variables, TIS specifically, to the Big Fi-
ve personality self-report in clients. In light of what is 
known of interpersonal style in general, we were interested 
to examine the direct and indirect effect of extracted thera-
pist’s styles on personality self-report. Indirect effect was 
assessed through therapy benefit. The latter was invoked as 
the mediator into the model, as the measure of satisfaction 
with therapy, since interpersonal style is usually regarded 
as motivational antecedent and therapy satisfaction as mo-
tivational consequence 3.  

However, since TIS was previously measured by ad hoc 
constructed scale (TIS) for the purpose of motivation for 
therapy scale validation, without previous history of a thoro-
ugh psychometric validation per se, the first and foremost 
purpose of this study was to preliminary validate this scale 
into Bosnia and Herzegovina (BH) languages. We were first 
interested in the translation of scale from the original English 
into BH languages, then to conduct the double translation 
procedure, which was followed by exploratory and 
confirmatory analyses of TIS structure, as well as the 
reliability testing of the extracted factors.  

In previous research 26, it was recommended that the 
degree to which parents and coaches adhere to supporting the 
children and spending time with them should facilitate self-
determination in children. We are not certain whether the 
patterns of behaviors pertaining to coach or parents 
(specifically the ones including spending time or providing 
permanent feedback) are totally applicable to the patterns of 
the therapist’s behavior, especially since many therapy scho-
ols have different rationale as to how to approach a client. 
For this reason, and being aware that the 4-factor structure 
has not been confirmed yet, we did not make any definite as-
sumptions regarding the preset number of factors to be 
extracted. But we did expect that if autonomy/support prone 
styles were extracted, these should have positive, and con-
trolling prone styles, also in case of exploratory extraction, 
should have negative contribution to therapy benefit and 
personality self-report, the latter defined by two presumably 24 
secondary factor loaded personality variables Stability and 
Plasticity.  

Methods 

The study sample included 206 clients (154 females, 47 
males, 3 participants did not specify their gender; mean age 
33.99 ± 10.17), attending 4 psychotherapy schools: 
psychoanalysis (n = 28), gestalt therapy (n = 76), cognitive-
behavioral therapy (n = 75) and systemic family therapy (n = 
27). Most of clients had university degree (n = 109), following 
high school diploma (n = 84), year degree (n = 12) and only one 
participant completed primary school. As for employment sta-
tus, 82 clients had full-time job, 57 were unemployed, 23 had 
part-time employment, 21 fixed term employment, 7 were reti-
red and 16 did not provide information about their employment. 
With respect to marital status, 89 clients lived in formal marri-
age or with a partner, 84 were never married, 25 were divorced 
and 1 widowed. The rest 7 did not provide information in refe-
rence to their marital status. Beside therapy in which 140 cli-
ents were enrolled without taking medication, 65 clients also 
had joint medication treatment and one left out the information 
about medication intake.  

In order to assess TIS and personality traits, two self-
report measures were administered: The Adapted Therapist’s 
Interpersonal Style Scale and the Big Five Questionnaire 27.  

The first instrument was adapted for the purpose of this re-
search. The fundament upon which the adaptation was made 
was the original TIS scale 3. The scale was originally construc-
ted in English and is made of 4 subscales, consisting of 3 items 
each, aimed to assess 4 different types of interpersonal styles. 
The 12 items forming 4 subscales, originally adapted from Pel-
letier et al. 26, include Support of Autonomy (e.g. “My therapist 
provides me with opportunity to take personal decisions”), Con-
trol (e.g. “My therapist pressures me to do what he/she wants.”), 
Care and Support of Competence. The answers are given on a 
Likert type scale ranging from 1 to 7. TIS Scale was originally 
adapted, although not psychometrically validated, from the simi-
lar scale administered in sports domain, the Coach’s Interperso-
nal Style (CIS) 26. The latter consisted also of four scales: 
Autonomy Supportive Climate (e.g. “My coach accepts that mi-
stakes I make are part of a learning process.”), Caring (e.g. My 
coach cares about me.”), Providing Structure (e.g. When my co-
ach asks me to do something, he or she gives me a rationale for 
doing it.”), and Competence Feedback (e.g. “The feedback I re-
ceive from my coach is constructive in helping me make impro-
vements.”). Sample items in both scales are very similar, except 
that the “coach” was switched by the “therapist” to accommo-
date more to the therapist’s style.  

The adapted TIS scale was first translated from English in-
to BH languages by two psychologists in clinical domain. Then 
back translation process was conducted in which bilingual En-
glish/BH language(s) speaking psychologist independently tran-
slated the BH version of the scale back to English. This transla-
tion was again thoroughly checked by English professor. The 
back translation process was followed by double translation pro-
cedure. It included sending the back translation version of the 
instrument to the author of the original scale 3 for further con-
firmation about the equivalence of the original and the translated 
items. After the check of double translation it turns out that 7 
items were identical in meaning as in the original TIS, while 
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the rest 5 items were slightly or considerably changed, and 
different in meaning comparing to the original TIS. Analyzing 
the rest 5 items by its content, it was noticeable that changes 
were made in a more control and problem-solving direction, 
since our study was more focused on autonomy or control ma-
nifesting therapist’s behavior in general. So we did not further 
consider our instrument we called the Adapted TIS Style Scale 
to be the equivalent to the original TIS, but we conducted a 
psychometric validation on our version of the instrument to es-
tablish whether it is in its own right applicable in other 
analyses. This process we discuss more in the Discussion sec-
tion and the adapted version of the instrument is given in the 
Appendix. In this research, two factors pertaining to therapist’s 
styles into which all items were aggregated, were singled out, 
what is explained in more detail in the Results section. The 
factors showed, though not perfect, acceptable reliability of the 
subscales: Control (Cronbach’s alpha 0.63) and Autonomy 
(Cronbach’s alpha 0.78).  

The Big Five Questionnaire consists of 50 adjective 
items on a 5-point Likert scale forming 5 subscales intended 
to capture the Big Five personality traits: emotional stability 
(inverted Neuroticism), extraversion, intellect (openness to 
experience), pleasantness (agreeableness) and conscientious-
ness. The subscale reliabilities in this research were very go-
od ranging from 0.82 to 0.87.  

Therapy Benefit Scale consists of 3 very simple questions 
measuring the satisfaction with therapy: “To what extent is the 
therapeutic treatment you are currently involved in important for 
you?”, “How much do you consider therapy helps you?”, and 
“To what extent are you satisfied with the therapy you are in-
volved in?” All questions were responded on a 4-point Likert 
scale adding up to a total score of therapy benefit. Principal 
component analysis revealed all items to load on one factor, 
enabling to add individual responses to a common score. Besi-
des, reliability of this measure, in spite of containing only 3 

items, was very good (Cronbach’s alpha 0.79).  
All data were collected on a voluntary basis, respecting 

the anonymity of clients. Clients gave consent to participate in 
the study and could withdraw from research at any point. They 
were already enrolled to therapy for a substantial time to be 
able to evaluate their perception of the relationship with the 
therapist. Prior to the questionnaire distribution, the therapists 
of the four above mentioned therapy schools were contacted to 
recruit interested clients into the research. The questionnaires 
sealed in envelopes were mailed to different locations in BH. 
Clients were given the questionnaires they opened on the site, 
filled it in the waiting-room with no suggestions from the the-
rapist, sealed the filled forms again, and handed it to the thera-
pist whereupon they were returned to the researcher.  

Data were analyzed using Principal Component Analysis 
(PCA) to derive components of the therapist’s interpersonal 
style. The components derived in exploratory factor analysis 
(EFA) were also fitted for confirmation in subsequent 
confirmatory factor analysis (CFA). Correlational analysis was 
engaged to examine whether therapist’s styles have any relati-
ons to personality self-report measures. Finally, structural 
equation modeling was conducted to shed further light on the 
direct and indirect effects of therapist’s styles on personality 
self-report as mediated through therapy benefit, as well as to 
examine secondary factor loadings personality model. Desc-
riptive analyses are also provided in the following section. To 
obtain the analyses, two statistical software packages were 
used: IBM SPSS Statistics for Windows, Version 19.00 and 
IBM SPSS Amos, Version 19.00. 

Results 

To assess how many components would be suitable to be 
extracted in order to best explain the variance of the interper-
sonal therapist’s styles, PCA was conducted (Table 1).  

 
Table 1 

Principal Component Analysis (PCA) Pattern Matrix of the items 

Items 
Supportive 
Autonomy 

Ignoring 
Control 

h2 

3. My therapist gives me the feedback about the way I make a progress.* 0.87 0.18 0.69 
1. The feedback I receive from my therapist is constructive in helping me make 
improvements. 

0.86  0.72 

8. My therapist consults me before (s)he decides how to address 
 my problems.* 

0.80 0.10 0.59 

11. My therapist provides me with lots of opportunities to take personal 
  decisions in what I do. 

0.55 -0.12 0.37 

2. When I ask my therapist to help me solve a problem, he or she asks me what I 
think before giving me his or her opinion. 

0.48 -0.19 0.33 

10. I feel that my therapist doesn’t care how much I improve through therapy. -0.20  0.05 
7. My therapist pressures me to do what he or she wants. 0.11 0.76 0.53 
4. My therapist is trying to impose her/his ideas on me.*  0.66 0.44 
6. I feel that my therapist is indifferent towards me. -0.12 0.61 0.44 
12. My therapist leaves me with little choice about the ways in which my 
  problems could be resolved.* 

-0.10 0.55 0.35 

5. The feedback I get from my therapist is basically useless criticism.  -0.31 0.44 0.38 
9. My therapist is being harsh to me.*   0.44 0.18 

Note: The items written in boldface are changed and adapted in translation from English to BH languages, so due to a 
change, they are left in the translated form. Other items are written as in the original Therapist’s Interpersonal Style. 
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Firstly, we tried to conduct PCA with 4 preset factors, as 
in the original TIS Scale to examine whether 4 subscales can 
be singled out. By applying first the default orthogonal rotati-
on, since there were no similar previously published results 
upon which to build our analysis, it was evident from the valu-
es in component transformation matrix that in fact 4 factors 
were intercorrelated. The 4-factor solution is by the predeter-
mined extraction rationale the solution that best corresponds to 
the Kaiser-Guttmann’s criterion 28 for extraction. However, 
this solution was not substantiated in structure matrix where 
only two items saturated component in some cases. The same 
pattern of results occurred independently from the type of rota-
tion. But, the general criteria in analysis for extraction were 
fulfilled 28 including Kaiser-Meyer-Olkin (KMO) = 0.731 and 
Bartlett’s Test of Sphericity χ2

(66) = 570.75, p < 0.001, indica-
ting that manifest items are correlated to a certain degree to be 
able to capture a latent component, but not as singular as not to 
be discernable as distinct entities.  

Another criterion for extraction is shown in Figure 1. 
Cattell’s Scree test shows that 2 distinct components 
probably best explain the latent structure of the therapist’s 
interpersonal style with eigenvalue far exceeding 1. Even 
though on the basis of visual inspection it is visible that 4 
components could be extracted, what corresponds to the Kai-
ser-Guttmann’s extraction criterion as well, it is also visible 
that the last 2 factors exceeding 1 on the ordinate explain the 
variance far less than the first 2. Besides, the point of 
infexion happens on the third component, what makes this 
component a surplus 28, which is usually not retained in 
analysis. This is the reason why we actually chose to explore 
the latent structure of the therapist’s style if we suppose 2 in-
tercorrelated components for extraction applying direct ob-
limin rotation on the components.  

 

 
Fig. 1 – Cattell’s Scree Test for component extraction. 

 
After preliminary check for the appropriate number, 2 

components have been extracted, accounting for 42.17% of 
variance. The first component labeled Supportive Autonomy 
explained 28.98% and the second labeled Ignoring Control 
explained 13.19% of variance. Both components had accep-
table reliabilities as outlined in instrument description, even 
though ignoring control had a bit lower Cronbach’s alpha 

reliability value of 0.63. It is stated in the literature that 
reliability as low as 0.61 could be acceptable when conduc-
ting exploratory studies 29, so this component was further re-
tained in the analysis. Reliability analysis was also conduc-
ted on the original four subscales, but internal consistency of 
the 2 derived components outperformed original scales 
which had the reliabilities ranging from 0.71 for the support 
of competence to 0.33 for care, which was the least value. 
Unlike the original TIS having four subscales, in this rese-
arch all items were aggregated into two plausible compo-
nents relating to the conglomerate of the four therapist’s 
styles from the original scale. These were labeled Supportive 
Autonomy, since the items originally belonging to support of 
competence and support of autonomy all saturated one com-
ponent. Ignoring Control was labeled upon the conglomera-
tion of the items originally pertaining to the lack of care and 
control, which in this exploratory analysis all saturated the 
second extracted component. Supportive autonomy could be 
described as giving useful feedback, support for independent 
decision-making, and consultation prior to expressing own 
opinion. On the contrary, ignoring control is not captured as 
giving directive instructions and maintaining structure, but 
more like negative controlling of client and being ignoring 
and non-empathetic.  

To ascertain these results more thoroughly, we decided 
to further conduct confirmatory factor analysis. This analysis 
required post hoc updates to the original model outlined in 
Figure 2. 

 

 
Fig. 2 – Confirmatory model of the Adapted Therapist’s In-

terpersonal Style Scale. 
 

This model was tested for fitting with maximum likeli-
hood method comparing to the 4-factor model as would be in 
the original scale. The parameters showed, even though the 
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Table 2 

Correlations among the extracted therapist’s interpersonal styles, therapy benefit and personality self-evaluations 
Scale 1 2 3 4 5 6 7 8 

1. Supportive Autonomy 1        
2. Ignoring Control -0.44** 1       

3. Therapy Benefit 0.50** -0.39** 1      
4. Neuroticism -0.10  0.26** -0.13 1     

5. Extraversion 0.13 -0.14*  0.21** -0.33** 1    

6. Intellect/Openness to Experience 0.14* -0.14* 0.17* -0.35** 0.59** 1 .  

7. Pleasentness/Agreeableness 0.12 -0.13† 0.12 -0.26** 0.19** 0.29** 1  

8. Conscientiousness 0.06 -0.19** 0.10 -0.26** 0.25** 0.39** 0.52** 1 

Mean ± standard deviation 
29.69  
± 4.77 

8.38  
± 3.53 

6.87  
± 1.51 

32.79  
± 6.94 

34.56  
± 8.19 

35.46  
± 7.59 

42.81  
± 5.56 

39.95 
± 6.59 

**statistically significant (p ≤ 0.01); *statistically significant (p ≤ 0.05); † marginally significant (p = 0.059; p ≤ 0.06). 

 

2-factor model is not fitted on chi-square level χ2
(48) = 89.85, p 

< 0.001 (the significant p means a difference between the ob-
served and default theoretical model) according to which the 
null hypothesis was rejected, it well outperformed the original 
model on other parameters. It is also worth noting that χ2/df 
was 1.87. The Goodness-of-fit index 30, measuring the fit 
between the observed and hypothesized covariance matrix (ac-
ceptable cut-off over 0.90) for the 2-factor model had a value 
of 0.935, while other parameters including comparative fit 
index (CFI), what is recommendable to check 31 and root mean 
square error of approximation (RMSEA) 32 had the values of 
0.923, and 0.065 (PCLOSE = 0.112), respectively, approac-
hing the recommended cut-offs. RMSEA less than 0.05 is 
usually taken as the indicator of the good model fit 32, which is 
here almost the case, very closely approaching the desired va-
lue. Some of other parameters such as the normed fit index 
(NFI) 33 = 0.853 argue for the necessary improvement of this 
model, but considering this analysis to be preliminary and 
sensitivity of the NFI to the sample size 31, these parameters 
are not negligible. Unlike the 2-factor model, the 4-factor mo-
del showed less favorable parameters as follows: χ2

(47) = 
121.46, p < 0.001 with much larger χ2/df ratio 2.58. In the 4-
factor model the null hypothesis was also rejected, and the rest 
of parameters had values farther from acceptable comparing to 
the posed 2-factor model including: GFI = 0.916, CFI = 0.864, 
RMSEA = 0.088 the closeness of-fit statistic [(the closeness 
of-fit statistics PCLOSE) = 0.001), and NFI was even smaller 
0.802. What is more interesting, post hoc analysis showed that 
the 4-factor model could be better fitted if we supposed the re-
gression weight on the item 5 (“The feedback I get from my 
therapist is basically useless criticism”.) from Control to be 
unconstrained, what implies that the item originally belonging 
to Care has a probable secondary loading on Control, as well. 
This correlation was pretty high (0.46) for the secondary loa-
ding, and was significant (p < 0.01). With this modification, 
the 4-factor model also reached its fitting maximum.  

Turning back to the 2-factor model, all estimates were 
significant, and it also turned out for the extracted compo-
nents to be inter-correlated (r = -0.50, p < 0.001), so these 
components were further retained in other analyses that con-
sidered the contribution of interpersonal therapist’s styles to 
personality self-reports.  

In the forthcoming analyses, first the correlation of all 
variables included in structural equation model is shown in 
Table 2. 

In this analysis, the relationship between relevant therapy 
variables (such as therapist’s styles and therapy benefit) and 
personality self-evaluations was of the greatest interest. As can 
be observed, the correlations between therapist’s styles and 
therapy benefit are patterned in a predictive way. Supportive 
autonomy is positively and ignoring control negatively corre-
lated with therapy benefit (Spearman’s rho(205) = 0.50; Spear-
man’s rho(205) = -0.39, respectively, both significant at p < 
0.01). The correlation between therapist’s styles also shows 
inverse pattern, the more perceived supportive autonomy is 
expressed, the less perceived ignoring control and vice versa 
(Spearman’s rho(206) = -.44, p < 0.01). Although correlations 
between personality self-evaluations and therapist’s styles are 
fair, but significant, it is visible that supportive autonomy is 
almost not at all related to personality, but ignoring control 
shows fair, and significant correlations to all personality self-
reports, Spearman’s rho ranging from -0.13 to -0.39. Neuroti-
cism correlates positively with Ignoring Control, Spearman’s 
rho = 0.26 (p < 0.01). To obtain the correlations, Spearman’s 
rho as the robust method was engaged for precaution, since 
few distributions showed a certain asymmetry, especially 
therapy variables supportive autonomy and therapy benefit 
being negatively asymmetrical.  

To examine the predictability of the relationship 
between therapist’s styles and personality, further regression 
analyses were conducted, not reported in this research, but 
they shed further light on potential directionality of the con-
tribution, revealing that it were the therapist’s styles, and 
not the reverse, that contributed to personality self-report. 
This finding led to setting the structural model to assess the 
direct and indirect effects of therapist’s styles on personality 
self-report. As outlined earlier, the model was set which in-
cluded therapist’s styles as exogenous variables, therapy be-
nefit as the mediator and personality factors as endogenous 
variables. The model was also set to be fitted for secondary 
factor loadings for stability and plasticity, instead of presu-
ming higher-order factor structure. The hypothesized model 
with the standardized coefficients of the effects is presented 
in Figure 3.  
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Fig. 3 – The hypothesized structural model of the Therapist’s Interpersonal Style effects on personality self-report. 

 

The maximum likelihood model was very well fitted 
with the following parameters: χ2

(12) = 8.93, p = 0.709; GFI = 
0.989, RMSEA = 0.00 (the insignificant p here means no dif-
ference between the observed and default theoretical model, 
indicating good fitness of the model). The model provides 
some direct and indirect effects of TISs to be observed. Sup-
portive autonomy is moderately positively related to therapy 
benefit (r = 0.40, p < 0.01) and ignoring control is fairly 
negatively related to therapy benefit (r = -0.25, p < 0.01). 
Supportive autonomy and ignoring control show moderate 
inverse correlation as two opposite therapist’s styles (r = -
0.38, p < 0.01). The interesting finding is that supportive 
autonomy has no any significant direct effect on either 
stability (agreeableness, conscientiousness and neuroticism) 
or plasticity (extraversion and openness), all values approac-
hing 0. On the contrary, ignoring control, though not having 
direct effect on plasticity, has a direct marginally significant 
effect on stability (r = -0.21, p = 0.073). Also indicating of 
the secondary factor loading in the measurement model is 
that much of the variance pertaining to stability (agreeable-
ness, conscientiousness and neuroticism) can be explained by 
Plasticity as the latent variable. As hypothesized, and 
contrary to the higher-order model, agreeableness and con-
scientiousness are also explained by plasticity (r = 0.40, r = 
0.29 respectively), independent from being set to regress on 
stability. And neuroticism is more explained by plasticity (r 
= -0.43), than by stability (-0.11) that was preset in the mo-
del. When we analyze standardized indirect effects in more 
detail, for both supportive autonomy and ignoring control on 
personality self-reports, mediated by therapy benefit, these 
effects are very low tending to be zero. Even though therapy 
benefit has a significant direct contribution to plasticity  

(r = 0.23, p < 0.01), the indirect effect both therapist’s styles 
have, mediated by the perception of therapy benefit, is very 
low. As for the total effects of therapist’s styles, the total 
contribution of ignoring control to plasticity, comparing to 
supportive autonomy approaching 0, is larger and has the va-
lue of -0.13. The total effect of ignoring control on stability 
(almost completely attributable to direct effect) is also twice 
as high as for supportive autonomy. Additional important 
finding, which is in line with the previous assertion that the-
rapist’s styles could have contribution to self-presentation in 
personality, is also a lower total effect on the sole personality 
traits than on their blends (stability and plasticity), but again, 
that effect is a bit larger for ignoring control than for suppor-
tive autonomy and in range of -0.11, -0.16 and -0.21 for 
openness, agreeableness and conscientiousness, respectively. 
All autonomy effects approach 0. 

Discussion 

Therapeutic relationship and coercion are both impor-
tant in clinical practice and have driven a lot of attention in 
the clinical literature 7. According to some findings 8, allian-
ce is a pan-theoretical construct impacting psychotherapy 
independently from therapeutic approach. Even though not 
dealing with alliance by itself, we were interested to examine 
whether there were some important characteristics of the 
very therapist that could contribute to the way clients descri-
bed themselves. Considering the fact that researches such as 
this are not that common, which is the probable reason for 
lacking the adequate instruments to measure some concepts, 
the administration of the Adapted TIS Scale was a pretty 
challenge. In exploratory factor analysis (PCA) two compo-
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nents we called supportive autonomy and ignoring control 
were derived in which all items, previously belonging to 4 
components, were aggregated. Two components extracted in 
this research had also far better reliabilities than four original 
subscales, which is also the reason why they were retained in 
further analysis. Even more so, CFA showed the 2-factor 
model outperformed the 4-factor model. However, there are 
a few limitations of the procedure used that should be emp-
hasized. Firstly, some items of the original TIS scale were 
changed and administered with the changes in translation 
that were more inclining to what authors considered to be 
therapeutic language. For instance, item 4 was completely 
changed corresponding more to the controlling style. Since 
the original TIS has not to our knowledge been validated be-
fore, we are not certain whether 4 factors are confirmed in 
the first place in other studies, or whether the results would 
have been different, had we not made changes in the transla-
tion process. Furthermore, the fitting indexes for both models 
show both could be more improved. This is also one of the 
reasons why the content of the items should be regarded with 
more care in future studies. We consider our exploratory 
analysis to be preliminary and certainly, further replications 
that could contribute to the validation process are advised. 
Secondly, since there is no explicit theoretical background as 
for the number of TISs, confirmatory factor analysis is 
definitely not the method of choice for this confirmation. Be-
ing aware of this limitation and considering that our 2-factor 
model underwent subsequent post-hoc modifications intro-
ducing covariances between error terms (Figure 2), this 
confirmatory analysis is in its essence another case of 
exploration, and not confirmation to be more precise. To be 
able to fully conduct the process of the validation of TIS sca-
le, some other validity check such as convergent or predicti-
ve, which were not specifically considered in this study, sho-
uld also be introduced in future research. Since interpersonal 
styles are not only applicable to therapists, as we are aware 
they were also mentioned in a scale relating to coaches, and 
probably could be adapted to various domains, more research 
is needed on how many interpersonal styles are mentioned in 
other scientific resources and whether all styles could be ap-
plied generally, or to only certain domains. Under this ratio-
nale the transferability issue of styles studied in coaches to 
other domains should also be addressed in the future.  

Considering the rest of our findings, the unambiguous 
result was that supportive autonomy had a direct contribution 
to the perception of therapy benefit, but what happens next 
and how it affects other outcome variables is yet to be asses-
sed. Contrary to our hypothesis, supportive autonomy did not 
have any effect on personality variables. Such a result 
actually coincides with findings that it was the therapist’s 
characteristics that contributed more to the alliance itself 
than to the outcome, even though some studies report the po-
sitive impact of autonomy continued to persist in abstinence 
behavior long after the treatment was over 13. We know that 
behaving in autonomy-supportive manner will not provide 
any side-effects, but do we know what autonomy essentially 
is? SDT makes a distinction between autonomy and inde-
pendence, for autonomy supports a volitional treatment-

adherence, while independence implies independent decisi-
on-making. In the case of the latter, the opposite would be a 
total dependence on counselor’s direct advices. According to 
the authors 2, the opposite of autonomy is heteronomy, en-
compassing free will to adhere whether behavioral changes 
are induced by internal or external influences. But in this re-
search, we came up with the correlational analysis of -0.38 (p 
< 0.01) between supportive autonomy and ignoring control, 
implying this is probably not unipolar, but bipolar construct. 
Other studies also identify autonomy with coercion absence 7. 
Since therapeutic alliance is very often given supremacy in 
the research, the unique contribution of the therapist or the 
client has often been concealed. But if autonomy as bipolar 
construct holds truth, then it could be presumed that support 
is self-understanding in any therapy benefit, but it is 
probably the active absence of coercion or control what has 
the impact on the outcome variables. In this research, the re-
duction of ignoring control, independently from therapy be-
nefit, had positive contribution to stability. We presume that 
many clients enrolled in therapy with predominant anxiety 
and depression problems come instable by default, since both 
of these states are characterized by perceived lack of control 
to influence external circumstances or one’s life. Directive 
orders without any consultation with a client or treating the 
client with neglect and lack of care might not be different 
from the outer therapeutic conditions. Stability also referred 
to as social propriety or socialization seems to reflect rever-
ted neuroticism, but is also a broader construct for encom-
passing other two traits 23. In this model the score of neuroti-
cism, instead of emotional stability, was left purposely, for 
most of the problems clients come to therapy with, include 
some sort of neurotic symptoms, so it was important to keep 
neuroticism as the outcome variable. In other research 34, 
stability negatively predicted externalizing behavior (correla-
tion -0.71), including aggression, vandalism, drug abuse, op-
position and hyperactivity. Considering the results obtained 
in this research it could be surmised that the lack of control 
and restraint coming from the therapist could contribute 
positively to the reduction of behaviors such as aggression 
and substance abuse, what should be investigated in further 
research. But one has to keep in mind precaution by not prec-
luding the possibility that it is just the self-presentation res-
trained ignoring control contributes to and certainly not the 
change in the trait neuroticism. One has to be aware that this 
study does not argue for changing the personality as the out-
come variable, especially for it being the input variable in 
many other cases, but rather that might have contribution to 
the way clients present themselves in the self-report. Other 
factor that can account for this assumption is the instrument 
used to assess personality. The Big Five Questionnaire was 
administered, consisting of adjectives as personality descrip-
tors derived from lexical studies. When self-evaluating on 
adjectives that are, according to lexical hypothesis, the words 
that are most important for capturing the individual differen-
ces, and as such, the most frequent words in the vocabulary 
of many cultures, it is well possible that these words are go-
od representatives of the well-behaved expressions, such as 
being “stable” or “flexible”. As the other authors 24 also ar-
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gue, it is possible that so-called higher-order factors (here 
secondary loaded factors) in fact represent moralistic bias 
rather than substantive dimensions of personality. Anyway, 
this finding is important since it shows that the lack of coer-
cion and control by the therapist could stabilize a client in 
the well-behaved and socialized manner. Therapy Benefit 
contributing to plasticity, the latter, also referred to as 
dynamism or personal growth 23 was positively correlated 
with externalizing behavior (correlation r = 0.75) in other re-
search 34, which denotes not only instability and lack of res-
traint, but also exploratory and approach-oriented behavior. 
Therefore, therapy benefit could have a direct effect on ta-
king responsibility for own actions and incite client on more 
exploration in his/her life. Other important finding in this 
study was the better confirmation of the personality model 
with blended variables, instead of the higher-order factors. 
Another model including higher-order factors was also tested 
(but not reported in this study), and was outperformed by the 
blended-variables personality model. The result is in accor-
dance with another study testing only the confirmation of the 
latent factors as the higher-order vs blended variables vs ort-
hogonal factors 24, where the model presuming orthogonal 
factors was exceeded by the higher-order model, but the lat-
ter was exceeded by the blended variables model in three 
samples from Ontario, Oregon and Alberta. Other studies ar-
guing for stability and plasticity as the higher-order factors 
do not provide unambiguous results for the theoretical re-
gression of the factors onto higher-order factors (e.g. in a 
study 23 using also adjective personality markers, the two 
higher-order factors model fitted the data well, but open-
ness/intellect did not load significantly on it). Such a result 
authors ascribe to the variation in markers descriptions. In 
our study of the blended variable model, where stability and 
plasticity are the blends of the Big Five factors, it is shown, 
that agreeableness, conscientiousness and neuroticism, besi-
des loading on stability, substantially loaded on plasticity, as 
well. Neuroticism was better regressed onto plasticity (r = -
0.43, p < 0.01), than stability, but this in fact may be due to 
plasticity feature encompassing some behaviors indicating 
instability. More studies in this domain considering personality 
models independently from exogenous variables, what this 
study actually has not specifically dealt with, could be useful. 

This study has a few limitations that should be overco-
me in future research. Since this is the first study to bring 
therapist’s styles into relation to personality, as well as to 
confirm the blended variable personality model, the study 
would be recommendable to replicate on a bit larger sample. 
Although the confirmation of personality model can be repli-
cated in general population, therapist’s styles assessment 
requires participants to be therapy-involved and that is why 
this study is unique in terms of the sample engaged. But furt-
her caution is advised when engaging clients involved in 
therapy process. What was not controlled for in this study 
and could have contributed to the ways questionnaires were 
fulfilled or the ways client perceived his/her therapist is the 
level of therapist’s education. Some therapists in this study 
were able to do their own practice without supervision, while 
the others were in the process of doing the practice under su-

pervision. In this research the level of therapist’s education 
was not considered as the variable, but should be taken in re-
gard in researches where therapists are in fact the subject of 
evaluation by client. This could even more objectify the eva-
luation independently given by client. Considering that 
psychotherapy in BH is still under intensive development, 
more researches that should follow the practice in counseling 
and psychotherapy should be welcomed. Another shortco-
ming is that we did not have pretest data for personality self-
evaluation before the therapy process started, so it cannot be 
with certainty argued that therapy actually changed somet-
hing in clients’ personality traits. But this model gives gene-
ral pattern as for the potential paths that should be given at-
tention when demonstrating certain interpersonal styles. Cor-
relational analyses showed significant results that did not 
hold in the direct paths of the model. This implies taking in 
account some other variables that were not included into this 
model. This research did not measure variables such as client 
wellbeing directly, but it would be interesting to examine 
whether personality or therapist’s styles have better unique 
or common contribution to personal wellbeing. Instead of 
measuring personality as the disposition to behave, future 
studies should consider more concrete behaviors for the out-
come variables. Personality inventories containing state-
ments instead of one-word trait markers should be used in fu-
ture research, since the latter can be more susceptible to self-
presentation.  

Conclusion 

This study shows the underlying structure of therapist’s 
styles could be best accounted for by the two preliminary 
extracted opposite styles labeled supportive autonomy and 
ignoring control, also confirmed in preliminary confirmatory 
analysis. Further analysis shows ignoring control and no 
supportive autonomy was correlated to personality self-
evaluations on 5 personality traits. The more elaborate model 
gives further insight into the relationship, showing a few im-
portant relations: therapy benefit is predicted positively by 
supportive autonomy and negatively by ignoring control. 
Therapy benefit directly contributes to the account of 
plasticity, and ignoring control has a direct marginal effect 
on stability. Personality traits explained by stability also had 
secondary factor loadings on plasticity. Supportive autonomy 
has no direct or indirect effect either on stability or plasticity. 
This shows that Supportive autonomy is necessary but not 
enough condition for improvement in terms of manifesting 
more stable or exploring behavior. It is important to be care-
ful when demonstrating directivity, especially if it leaves 
possibility to be blurred by control without support. A cli-
ent’s perception that the therapy is being helpful could insti-
gate more explorative and approach-oriented behavior, what 
indirectly might contribute to client stability. 
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Appendix  
 

 
The Adapted Therapist's Interpersonal Style Scale (ATIS) 

 
1-------------2-------------3-------------4-------------5-------------6-------------7 

     Never                           Often                        Always 
 
 

1. The feedback I receive from my therapist is constructive in helping me make improvements. 
2. When I ask my therapist to help me solve a problem, he or she asks me what I think before giving me his or her 

opinion. 
3. My therapist gives me the feedback about the way I make a progress. 
4. My therapist is trying to impose her/his ideas on me. 
5. The feedback I get from my therapist is basically useless criticism. 
6. I feel that my therapist is indifferent towards me. 
7. My therapist pressures me to do what he or she wants. 
8. My therapist consults me before (s)he decides how to address my problems. 
9. My therapist is being harsh to me. 
10. I feel that my therapist doesn’t care how much I improve through therapy. 
11. My therapist provides me with lots of opportunities to take personal decisions in what I do. 
12. My therapist leaves me with little choice about the ways in which my problems could be resolved.  
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Abstract 
 
Backgound/Aim. Flumazenil is benzodiazepine receptor an-
tagonist. It has been studied for a various indications, including re-
versal of sedation after surgery or diagnostic procedures, awaken-
ing of comatose patients in benzodiazepine overdose, or for symp-
tomatic treatment of hepatic encephalopathy. Some drugs, like 
theophylline, may prolong its elimination half-life. Considering the 
long half-life of diazepam and its metabolites, concomitant use of 
theophylline may reduce the need for repeated dosing of flu-
mazenil in patients with acute diazepam poisoning. The aim of this 
study was to introduce a reliable and accurate method for deter-
mining the concentration of flumazenil after therapeutic applica-
tion in patients with acute poisoning, and using that method to as-
sess whether the kinetics of flumazenil change in the presence of 
aminophylline (combination of theophylline and ethylenediamine 
in a 2 : 1 ratio) applied as concomitant therapy. Methods. Blood 
samples from patients with acute diazepam poisoning that received 
flumazenil at the dose of 0.5 mg, or the same dose with 3 mg/kg 
of body weight of aminophylline, were collected 1, 3, 10, 30, 60, 
120 and 240 min after its intravenous administration. Samples were 
prepared by solid-phase extraction on Oasis HLB cartridges with 
ethylacetate as extracting agens. Flumazenil was determined by liq-

uid chromatography with mass spectrometry (LC-MS) in single ion 
monitoring mode at m/z 304. Separation of flumazenil from ma-
trix compound was performed on Lichrospher RP-8 column using 
the mixture of acidic acetonitrile and 20 mM of ammonium acetate 
in water (55 : 45) as a mobile phase. Results. The applied anality-
cal method showed excellent recovery (94.65%). The obtained ex-
tracts were much cleaner than the extracts obtained by the same 
extractant in the process of liquid-liquid extraction. The limit of 
detection of the LC-MS method described in this paper was 0.5 
ng/mL and the limit of quantitation was 1 ng/mL. In the patients 
treated with both flumazenil and aminophylline, the elimination 
constant for flumazenil was significantly lower and the elimination 
half-life was longer (p < 0.05) in comparison with the same pa-
rameters in the patients who received flumazenil alone. Conclu-
sion. The applied LC-MS method for the determination of flu-
mazenil in serum samples of patients with acute diazepam poison-
ing is rapid, sensitive, precise and specific. Concomitant use with 
theophylline significantly prolonged elimination of flumazenil dur-
ing the treatment of acute poisonings with diazepam. 
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chromatography, liquid; mass spectrometry.

 
 

Apstrakt 
 
Uvod/Cilj. Flumazenil je antagonist benzodiazepinskih recepto-
ra čiji su efekti ispitivani kod različitih indikacija kao što su rever-
zija sedacije posle hirurških intervencija ili dijagnostičkih proce-
dura, terapija kome u akutnim trovanjima ili simptomatska tera-
pija hepatične encefalopatije. Pojedini lekovi, kao što je teofilin, 
mogu dovesti do produženja poluvremena eliminacije flumazeni-
la. Imajući u vidu dugo poluvreme eliminacije diazepama i njego-
vih metabolita, istovremena upotreba teofilina sa flumazenilom 
bi smanjila potrebu za ponovljenim davanjem flumazenila kod 

bolesnika sa akutnim trovanjem diazepamom. Stoga, cilj ovog 
rada bio je uvođenje pouzdane i precizne metode za određivanje 
koncentracije flumazenila u krvi nakon terapijske primene kod 
bolesnika sa akutnim trovanjem, a zatim, primenom ove metode 
utvrđivanje da li dolazi do izmena u kinetici flumazenila u prisus-
tvu istovremeno primenjivanog aminofilina (kombinacija teofili-
na i etilendiamina u odnosu 2 : 1). Metode. Uzorci krvi bolesni-
ka sa akutnim trovanjem diazepamom koji su dobili samo fluma-
zenil u dozi od 0,5 mg ili istovremeno sa 3 mg/kg aminofilina, 
uzeti su 1, 3, 10, 30, 60, 120 i 240 min nakon njegove intravenske 
primene. Uzorci su pripremani čvrsto-faznom ekstrakcijom 
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(SPE) na Oasis HLB kertridžima sa etilacetatom kao ekstrakcio-
nim agensom. Flumazenil je određen tečnom hromatografijom 
sa masenom spektrometrijom (LC-MS) u single ion monitoring 
(SIM) modu na m/z 304. Razdvajanje flumazenila od kompo-
nenti matriksa izvršeno je na Lichrospher RP-8 koloni uz ko-
rišćenje smeše kiselog acetonitrila i 20 mM amonijum acetata u 
vodi (55 : 45) kao mobilne faze. Rezultati. Primenjena analitička 
metoda pokazala je odličan analitički prinos (94.65%). Dobijeni 
ekstrakti bili su čistiji nego ekstrakti dobijeni pomoću istog eks-
traktanta nakon tečno-tečne ekstrakcije. Limit detekcije i limit 
kvantifikacije (LoQ) opisane LC-MS metode bili su 0,5 ng /mL i 
1 ng/mL. Kod bolesnika lečenih istovremenom primenom flu-

mazenila i aminofilina, konstanta eliminacije za flumazenil bila je 
značajno veća, a poluvreme eliminacije značajno duže u odnosu 
na ove parametre praćene u grupi bolesnika koja je primila samo 
flumazenil (p < 0,05). Zaključak. Primenjena LC-MS metoda za 
određivanje flumazenila u serumu bolesnika sa akutnim trova-
njem diazepamom je brza, osetljiva, precizna i specifična. Istov-
remena primena teofilina značajno produžava eliminaciju fluma-
zenila prilikom lečenja akutnih trovanja diazepamom. 

 
Ključne reči: 
diazepam; trovanje; flumazenil; aminofilin; hromatografija, 
tečna; spektrometrija mase. 

 

Introduction 

Flumazenil, an imidazobenzodiazepine, is a competitive 
antagonist of benzodiazepine receptors. It selectively binds to 
these receptors in the central nervous system, thus blocking acti-
vation of inhibitory gama-aminobutyric acid (GABA)-ergic 
synapses. This way, flumazenil antagonizes central effects of 
substances which manifest their activity through benzodiazepine 
receptors 1–3. Flumazenil has been studied for a various indicati-
ons, including reversal of sedation after short-lasting surgery or 
diagnostic procedures like endoscopy, awakening of comatose 
patients in benzodiazepine overdose, or for symptomatic treat-
ment of hepatic encephalopathy 4–7. 

Flumazenil may be administered as an antidote in acute 
poisoning with benzodiazepines 8, 9, but it should not be used in 
patients with the history of epilepsy or with  benzodiazepine 
intoxication combined with tricyclic antidepressants 10, 11. Flu-
mazenil may precipitate withdrawal syndrome, cardiovascular 
effects, or seizures in overdosed benzodiazepine dependent pati-
ents 8, 12, 13. Because of contraindications and adverse effects, 
flumazenil must be used with caution in poisoning with benzo-
diazepines. Although it increases the level of consciousness in 
benzodiazepines poisonings, because many benzodiazepines 
have a longer half-life than flumazenil, resedation is possible 
soon after application, and therefore, sometimes it is necessary 
to apply several doses of the drug to improve the therapeutic 
efficiency 8. 

Flumazenil does not alter the pharmacokinetics of benzo-
diazepines 14, end the extent to which flumazenil antagonizes ef-
fects of benzodiazepines depends on the dose and the concentra-
tion of both drugs in plasma 1. The metabolism of flumazenil is 
rapid and extensive, and takes place in the liver. The medium 
half-life of flumazenil in plasma is about 54 min (41–79 min) 1, 
but there are some substances, like theophylline which could 
prolong its half-life 15. 

Determination of flumazenil in serum samples may be car-
ried out using various chromatographic techniques 15–27. Often it 
has been applied to high performance liquid chromatography 
(HPLC) with ultraviolet detection (HPLC-UV) 16–21, but a more 
specific and sensitive method is liquid chromatography with 
mass spectrometry (LC-MS) detection 22–25. 

Thus, the aim of this study was to introduce a reliable and 
accurate method for determining the concentration of flumazenil 
after therapeutic application in patients with acute diazepam poi-

soning, and using that method to assess whether the kinetics of 
flumazenil change in the presence of aminophylline combinati-
on that contains teophylline and ethylenediamine in a 2 : 1 ratio) 
applied as parallel therapy, because slowing of elimination may 
prolong its antidotal action and thus reduce the need for repeated 
doses. 

Methods 

Material  
 
Flumazenil and fluoxetine (an internal standard) analytical 

standards were obtained from the companies Roche (Basel, 
Switzerland) and Sigma-Aldrich (St. Luis, Missouri, United Sta-
tes), respectively. HPLC grade acetonitrile and methanol, as 
well as acetic acid, ammonium acetate, ethyl acetate and 
hydrochloric acid p.a, were obtained from Merck (Darmstadt, 
Germany). Water was purified by Millipore Milli-Q system. 
Cartridges for solid-phase extraction Oasis HLB 30 μm, 1 mL, 
were obtained from Waters (Manchester, United Kingdom).   

Blood samples from the two groups of patients (10 persons 
each) with acute diazepam poisoning, who received flumazenil 
at the dose of 0.5 mg, or the same dose with the 3 mg/kg of 
body weight of aminophylline, were collected 1, 3, 10, 30, 60, 
120 and 240 min after intravenous administration. 

 
Method  
 
For determination of flumazenil in serum a mass spectro-

meter with chemical ionization at atmospheric pressure (Finni-
gan MAT SSQ7000 LC/MS – ESI System) with HPLC P2000 
binary pump, degasser SCM1000 and autosampler AS3000 
were used. Mobile phase was a mixture of the solution A (ace-
tonitrile: glacial acetic acid = 99 : 1) and B (20 mM of ammoni-
um acetate in water) in the ratio of 55 : 45. The flow rate of mo-
bile phase was 1 mL/min. Separation of flumazenil and internal 
standard from matrix compound was performed on a column 
Lichrospher 100 RP-8 E 250-4, 5 μm (Merck), with guard co-
lumn Lichrochart 4–4 RP-8 (Merck) at ambient temperature af-
ter injection of 50 μL of sample. 

A mass detector was adjusted to work in a single ion moni-
toring (SIM) mode for masses m/z 304 and 310 for flumazenil 
and internal standard, respectively. The electron multiplier vol-
tages was 2,200 V. The capillary and the tube lens voltages were 
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Fig. 1 – Mass spectrum of flumazenil. 
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Fig. 2 – Calibration curve of serum spiked with flumazenil. 

AUC – area under the curve; IS – internal standard 
 

 
a)  
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Fig. 3 – Chromatogram of: a) internal standard, b) serum spiked with flumazenil and c) pool serum. 

26.8 V and 115.9 V, respectively. The pressure of the main and 
the auxiliary gas (N2) was 60 and 150 psi, respectively.  

 
Preparation of a standard solution and samples  
 
The stock standard solution of flumazenil was prepared by 

dissolving 10 mg in 10 mL acetonitrile and stored at +4ºC. Cali-
bration curve solutions were prepared by adding  flumazenil 
standard solution in pool serum and prepared like serum sam-
ples. 

Extraction of flumazenil from serum samples was perfor-
med on the Oasis HLB cartridge, previously activated with 1 
mL of methanol and 1 mL demineralised water. In a serum 
sample 0.05 mL of internal standard (fluoxetine) and 0.1 mL 
1M hydrochloric acid were added. After mixing and centrifuga-
tion at 8,360 rpm, a sample was loaded to the activated cartrid-
ge. The cartridge was washed with 1 mL of 5% methanol. Eluti-
on of flumazenil and the internal standard (IS) is carried out with 

3 mL of ethyl acetate. The obtained eluate was evaporated under 
the stream of air to dryness, reconstituted in 1 mL of mobile 
phase and analyzed by the LC-MS method. 

Comparison of the mean flumazenil maximum concentra-
tion (Cmax), elimination constant (Ke) and elimination half-life 
(t1/2) after its applying alone or in combination with 
aminophylline was done by Student`s t-test. 

Results 

Using the described method, retention times for flumazenil 
and internal standard were 4.4 min and 2.5 min, respectively. Fi-
gure 1 shows the mass spectrum of flumazenil.  

Calibration curve solutions were prepared by adding a flu-
mazenil standard solution in pool serum and prepared like serum 
samples. The calibration curve was linear in the concentrations 
range of 1; 2.5; 5; 10; 25; 50 and 100 ng/mL (Figure 2). 

 Chromatograms of the internal standard, serum spiked with 
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Table 1 

Inter-day coefficient of variation (CV) for determination of flumazenil by liquid chromatography with mass 
spectrometry (LC-MS) method 
1st day 2nd day  

Added  
concentration 
(mg/L) 

Obtained  
concentration 

(mg/L) 
ґ ± SD CV 

Obtained  
concentration 

(mg/L) 
ґ ± SD CV 

10.15 10.14 
10.97 8.55 

 
1.0 

9.37 

 
10.16 ± 0.79 

 
7.86% 

10.09 

 
9.59 ± 0.90 

 
9.42% 

49.23 49.432 
48.66 48.11 

 
10.0 

52.53 

 
50.14 ± 2.09 

 
4.16% 

51.98 

 
49.84 ± 1.96 

 
3.94% 

101.23 100.98 
103.42 102,90 

 
100.0 

98.01 

 
100.88 ± 2.72 

 
2.70% 

97,16 

 
100.35 ± 2.92 

 
2.91% 

ґ – mean value; SD – standard deviation; CV  – coefficent of veriation. 
     

Table 2 
Analytical recovery for flumazenil 

AUC flumazenil/ AUC IS Flumazenil conc. 
 (ng/mL) Standard Spiked serum 

 
Recovery (%) 

1 0.3507 0.3208 91.48 
2.5 0.4195 0.3909 93.18 
5 0.3615 0.3437 95.07 
10 0.9528 0.8994 94.39 
25 1.3942 1.2920 92.67 
50 2.6574 2.6342 99.13 
100 5.0906 4.9211 96.67 

AUC – arca under the curve; IS – internal standard. 

Table 3 
Pharmacokinetic parameters of flumazenil in patients treated with flumazenil only or with flumazenil and 

aminophylline 
flumazenil flumazenil + aminophylline Patient 

Cmax (ng/mL) Ke (min-1) t1/2 (min) Cmax (ng/mL) Ke (min-1) t1/2 (min) 
1. 34.65 0.0211 32.87 22.78 0.0156 44.46 
2. 28.72 0.0168 41.22 92.60 0.0092 75.40 
3. 94.33 0.0093 74.62 81.02 0.0050 137.63 
4. 76.91 0.0131 52.67 131.87 0.0070 98.84 
5. 26.45 0.0100 69.01 28.30 0.0050 137.42 
6. 19.82 0.0121 57.29 27.53 0.0075 91.86 
7. 41.92 0.0127 54.33 60.56 0.0071 98.07 
8. 65.34 0.0091 76.35 21.07 0.0037 188.25 
9. 107.27 0.0171 40.46 43.62 0.0097 71.18 
10. 23.46 0.0115 60.36 15.42 0.0048 144.96 
ґ ±  SD  51.89±31.78 0.0133±0.0039 55.92±14.75 52.48±38.47 0.0075±0.0035 108.81±42.47 

Cmax – maximum concentration; Ke – elimination constant; t1/2 – elimination half-life; ґ – mean value; SD – standard deviation. 
 

100 ng/mL of flumazenil and pool serum are shown in Figure 3.  
The intra-day precision of the method was assessed by 

calculating the coefficient of variation (CV) for the measured 
parameter of the method (ratio of peak area of flumazenil 
and IS) and determined on the same day. It was done by pre-
paring ten flumazenil standard samples with concentration of 
10 ng/mL and determining by the LC-MS method. The CV 
was 5.18%. The inter-day CVs for spiked serum were also 
acceptable and are shown in Table 1. 

The mean analytical recovery was 94.65% (ranged from 
91.48 to 99.13%). Table 2 shows the analytically recovery 
from the serum after solid-phase extraction with ethyl acetate 
on the Oasis HLB cartridges. 

The limit of detection (LoD) was defined as the concen-

tration at which the signal to noise ratio is equal to, or greater 
than three, and the limit of quantitation (LoQ) was defined as 
the concentration at which the signal to noise ratio is equal 
to, or greater than ten. Accordingly, LoD and LoQ were 0.5 
ng/L and 1.0 ng/mL, respectively.  

Determination of flumazenil in serum samples of patients 
was carried out on the basis of the equation of the calibration cur-
ve, which was obtained upon the analysis of spiked serum. Linear 
regression of flumazenil was y = 0.0467 x + 0.2515 (R = 0.9958 
for the concentration range of 1 to 100 ng/mL). Main pharmaco-
kinetic parameters of flumazenil including Cmax, Ke and t1/2 are 
listed in Table 3. Student’s t-test revealed a significantly lower Ke 
(p < 0.05) and a significantly longer t1/2 (p < 0.05) in patients trea-
ted with both flumazenil and aminophylline. 
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Discussion 

Isolation of flumazenil from the biological material can 
be done by liquid-liquid 25 or solid-phase extraction 20. 
Previously reported analytical recovery for flumazenil after so-
lid-phase extraction was 78% 21. In our study, the applied 
extraction on Oasis HLB cartridges with ethyl acetate as 
extractant, for preparation of serum samples from acutely poi-
soned patients showed better recovery (94.65%). Uppon our 
previous experience in flumazenil determination, the obtained 
extracts were much cleaner than the extracts obtained by the 
same extractant in the process of liquid-liquid extraction (data 
not shown). We found that in comparisson with liquid-liquid 
extraction,  solid-phase exraction is simpler, faster to perform 
and safer for analyst, which is of great importance when it is 
necessary to analyze a large number of samples.  

The literature describes a variety of chromatographic 
techniques for the determination of flumazenil such as gas 
chromatography with nitrogen-phosphorus or mass spectrome-
tric detectors and HPLC-UV,  LC-MS 15–27. Thus, Bun et al. 17 
described the HPLC-UV method for determination of fluma-
zenil in serum at 245 nm with the detection limit of 2 ng/mL. 
Similar result was obtained by Zedkova et al. 18, with the de-
tection limit of 2.5 ng/mL and detection at 250 nm.  

Liquid chromatography coupled with mass-
spectrometric detection is the most sensitive and the most 
specific analytical method of drugs in biological samples. 
Generally, the sensitivity of this method may be increased 
performing tandem mass spectrometry (LC-MS-MS). The 
reported limit of detection using LC-ESI-MS method for 
flumazenil was 2.5 ng/mL21. However, the limit of detecti-
on of the LC-MS method described in this paper was lower 
and achieved 0.5 ng/mL, while the limit of quantification 
was 1 ng /mL. 

We applied the described LC-MS method for determina-
tion of flumazenil in serum samples and used the obtained data 
for calculating the pharmacokinetic parameters: cmax, t1/2 and 
Ke. According to the literature, the mean cmax of flumazenil in 
plasma after intravenous infusion of 2 mg of this drug was 55 
ng/mL 1.  

Our data on the flumazenil concentration in serum of pa-
tients poisoned by diazepam showed significant inter-
individual differences, which are in accordance with the fact 
that the drug is administered in a fixed dose to patients with 
different pharmacokinetic properties.  

The mean t1/2 of flumazenil in the group of patients over-
dosed with diazepam receiving the drug was 55.92 ± 14.75 

which is similar to literature data of 54 min 1. However, in the 
group of patients receiving both flumazenil and aminophylline, 
the mean t1/2 of flumazenil was longer (almost double) (108.81 ± 
42.47 min). The Ke of flumazenil in this group was also lower 
(0.0075 ± 0.0035 min-1) than in the group receving only fluma-
zenil (0.0133 ± 0.0039 min-1). Despite the great interindividual 
variance, the results for the Ke and t1/2 of flumazenil showed a 
statistically significant slowing of flumazenil elimination in the 
presence of theophylline in blood.  

The results of limited previously published studies showed 
that combined application of flumazenil and theophylline resul-
ted in a prolonged t1/2 of flumazenil in rabbits 28. Also, in patients 
sedated with midazolam, Bonfiglio et al. 15 revealed that 
theophylline appeared to significantly prolong the half-life of 
flumazenil. However, the mechanism of interaction of these two 
drugs is not known. 

The main metabolic transformation of flumazenil involves 
the activation of carboxylesterase to form flumazenil acid as the 
major metabolite which is without pharmacological activity. In a 
small percentage flumazenil may be demehylated through 
cytochrome P450. The metabolism of theophylline involves 
mainly hydroxylation and demethylation. In both processes 
cytochrome P450 oxidase is involved 29, 30. This fact supports the 
hypothesis that in the case of combined use, flumazenil and 
theophylline may compete for binding to the same enzyme in-
volved in the process of demethylation. 

In recent years, effects of flumazenil and aminophylline 
have been investigated in reversal of different kinds of anesthe-
sia 31–34. Concomitant use of both drugs may also be explored, 
having in mind their synergic action and interactions. Extended 
half-life of flumazenil in combination with theophylline may al-
so be of importance in the treatment of poisonings with long-
acting benzodiazepines. 

Conclusion 

The applied liquid chromatography with mass 
spectrometry method for the determination of flumazenil in se-
rum samples of patients acutely poisoned with diazepam is ra-
pid, sensitive, precise and specific. The applied solid-phase 
extraction gave very good recovery, which is very important 
considering low concentrations in samples. The method is ap-
plicable to the routine determination of flumazenil serum con-
centrations, as well as in pharmacokinetic studies. Also, our 
results confirm previous findings that the concomitant use of 
theophylline significantly prolongs elimination of flumazenil 
during the treatment of acute poisonings with diazepam. 
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Abstract 
 
Introduction. Smederevo is the only town in Serbia with a steel 
factory, whose exhausts contribute to air pollution. Therefore, 
the city conducts continuous monitoring of air quality. In recent 
years, high levels of particulate matter (PM), including coarse 
(PM10) and fine (PM2.5) particles in the air have frequently been 
recorded. The aim of this study was to assess association be-
tween exacerbation of asthma or chronic obstructive pulmonary 
disease (COPD) in adults and air pollution or meteorological 
conditions. Methods. The study was conducted in the secondary 
care General Hospital in Smederevo covering approximately 81, 
000 inhabitants living in the area of about 7 km around the au-
tomatic station for air quality monitoring from which the verified 
data were collected. Data on patients were obtained from medi-
cal records. The correlation between the incidence of diseases 
exacerbation and the number of days with exceedance of air pol-
lutants limit level per month, as well as meteorological conditions, 
was tested with parametric Pearson bivariate correlation test in 
program SPSS. Results. The study population consisted of 
adults registered as asthma or COPD suffering patients (n = 
1,624) with 570 episodes of remarkable exacerbations (moderate 
or severe) of the disease in 2011. Asthma exacerbation was sig-
nificantly more frequent in women than in men. The number of 

days with high levels of PM2.5 per month was statistically signifi-
cantly associated with the total number of exacerbation (moder-
ate and severe of both asthma and COPD) episodes among the 
female patients. There was also a statistically significant associa-
tion between the number of days with PM2.5 exceedance and the 
number of moderate exacerbations in the subgroups of non-
smokers and obese patients. A significant correlation of the 
number of days with the exceedance of PM10 limit level was 
shown only for the subgroup of obese, non-smoking patients 
with moderate exacerbation. A significant negative association 
with the average ambient temperature was proven for the obese 
female patients and obese non-smoking patients with moderate 
asthma exacerbations. The number of COPD exacerbation was 
in positive correlation with the average air pressure for the sub-
group of female smokers, but the connection with air pollution 
was not proven. Conclusion. Exposure to airborne particles in 
the town of Smederevo, mainly to PM2.5, and to low temperature 
may trigger asthma exacerbation requiring emergency care. The 
most vulnerable may be women and obese patients.    

 
Key words: 
air pollution; particle size; weather; disease progression; 
risk factors; pulmonary disease, chronic obstructive; 
asthma.

Apstrakt 
 
Uvod/Cilj. Smederevo je jedini grad u Srbiji u kome postoji žele-
zara čiji rad doprinosi aerozagađenju. Stoga se kontinuirano kon-
troliše kvalitet vazduha. Poslednjih godina beleže se visoke kon-
centracije suspendovanih čestica (paticulate matter – PM), grubih čes-
tica PM10 i finih čestica (PM2.5). Cilj rada bio je da se ispita da li po-
stoji povezanost pogoršanja respiratornih oboljenja, hronične ops-
truktivne bolesti pluća (HOBP) i astme, sa aerozagađenjem i mete-
orološkim faktorima. Metode. Ispitivanje je obavljeno u Opštoj 
bolnici u Smederevu koja pokriva oko 81 000 stanovnika, nasta-

njenih u krugu od približno 7 kilometara oko automatske stanice 
za praćenje kvaliteta vazduha, sa koje su dobijeni verifikovani po-
daci o nivou aerozagađivača i o meteorološkim faktorima. Podaci o 
bolesnicima su dobijeni iz medicinske dokumentacije. Korelacija 
učestalosti pogoršanja bolesti sa brojem dana u mesecu tokom ko-
jih je zabeleženo prekoračenje graničnih vrednosti aeropolutanata i 
prosečnim mesečnim vrednostima meteoroloških parametara od-
ređena je pomoću Pirsonovog testa u programu SPSS. Rezultati. 
Ispitivanu populaciju činile su 1 624 odrasle osobe obolele od as-
tme ili HOBP koje su tokom perioda opservacije (2011. godina) 
imale ukupno 570 epizoda značajnog (umerenog ili teškog) pogor-
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šanja bolesti. Pogoršanje astme bilo je značajno češće kod žena ne-
go kod muškaraca. Broj dana u mesecu sa visokim nivoima sus-
pendovanih čestica PM2.5 bio je u statistički značajnoj pozitivnoj 
korelaciji sa ukupnim brojem umerenih i teških epizoda pogoršanja 
obe bolesti (astme i HOBP) kod žena. Takođe, značajna poveza-
nost utvrđena je sa brojem umerenih epizoda pogoršanja astme u 
podgrupama nepušača i gojaznih bolesnika. Pozitivna korelacija 
mesečnog broja dana sa prekoračenjem granične vrednosti za PM10 
i pogoršanja bolesti utvrđena je samo za podgrupu gojaznih nepu-
šača sa astmom. Nije nađena značajna povezanost aerozagađenja 
suspendovanim česticama i egzacerbacija HOBP. Analiza poveza-
nosti sa ambijentalnom temperaturom pokazala je postojanje nega-

tivne korelacije sa brojem pogoršanja astme u kategorijama gojaz-
nih žena i nepušača. Povišen atmosferski pritisak bio je u korelaciji 
sa porastom broja umerenog pogoršanja HOBP kod žena pušača. 
Zaključak. Izloženost suspendovanim česticama, posebno frakciji 
PM2.5, i niskoj temperaturi vazduha može biti pokretač pogoršanja 
astme koja zahteva urgentno lečenje. Najosetljivije mogu biti žene i 
gojazni bolesnici. 

 
Ključne reči:  
vazduh, zagađenje; čestice, veličina; vreme (klima); bolest, 
progresija; faktori rizika; pluća, opstruktivne bolesti, 
hronične; astma.

 

Introduction 

The adverse health effects of air pollution are widely 
acknowledged. Because the exhaust of steel plant operating in 
the town of Smederevo may contain a high concentration of 
pollutants, the quality of air was continuously monitored in re-
cent years. Fossil fuel or coal combusting heating system in 
the city and aged vehicles also contribute to the pollution. 
Accordingly, high levels of particulate matter (PM) in the air 
have been measured there over the past six years. 

Epidemiological studies during the last few decades ha-
ve consistently shown that ambient air particles, even at mo-
derate and low concentrations, can have both short- and 
long-term effects on health 1. PM urban air pollution is asso-
ciated with the increase of emergency visits and hospital ad-
missions due to respiratory diseases like asthma and chronic 
obstructive pulmonary disease (COPD) 2. 

Ambient PM is a mixture of particles generated from dif-
ferent processes, having variable sizes and chemical composi-
tion. Current ambient air quality monitoring in many countries, 
including Serbia, quantifies two different classes of airborne 
particles according their size – coarse, categorized as PM10 
(with diameter from 2.5 μm to 10 μm) and fine, labelled as 
PM2.5 (with diameter up to 2.5 μm). Ultrafine particles of na-
noscale size (less than 100 nm in diameter) are not routinely 
monitored. In reality, all fractions are more or less present in 
the air, and it is still unclear which fraction of PM (coarse, fine 
or ultrafine) represents the highest risk for public health 3. In 
studies of asthma and COPD hospital admissions, coarse PM 
has a stronger or as strong short-term effect as fine PM 4. The-
re are also studies indicating the relevance of ultrafine particles 
in terms of adverse respiratory health effects 5. 

The aim of this study was to assess associations between 
airborne exposures to PM (PM2.5 or PM10) and exacerbation of 
asthma or COPD in adult citizens of Smederevo living in the 
area surrounding the steel factory. 

Methods 

This study was conducted in the secondary care General 
Hospital in Smederevo covering approximately 81,000 inhabi-
tants living in the area of 7 km around the automatic station for 
air quality monitoring located in Radinac, nearby the steel 
factory. Data on meteorological conditions (average daily va-

lues of temperature, air pressure and wind speed) and air pol-
lutants were collected from the same station, equipped with a 
Horiba analyser for SO2 and NO2, and a Grimm sampler for 
PM (all records on 2 m height).  

The study population consisted of persons registered and 
followed up as asthma suffering patients (n = 1,100) and 
COPD patients (n = 524). The patients younger than 18 years 
were excluded from the study. Data were obtained from medi-
cal records. Criteria for moderate or severe exacerbation of the 
disease were requirements for additional therapy in Outpati-
ents Emergency Room (orally or parenterally administered 
corticosteroid preparation for 2–12 days), or admittance to ho-
spital, respectively.   

For moderate exacerbations, correlations with air pollu-
tants or with meteorological conditions were separately inves-
tigated for the subgroups made by the diagnosis (all the pati-
ents and separately asthma/COPD patients), by gender, by 
smoking status, and by body-mass index (BMI) (obese or non-
obese). For the patients with severe exacerbations, data on 
smoking status and BMI were not available. The period of ob-
servation was one year (2011).  

Independent samples Student’s t-test was used to test the 
significance of the difference between the groups. χ2 test was 
used to test the significance of the difference between 
frequencies of exacerbations. All variables were tested with 
Kolmogorov Smirov test in order to check the normality of 
their distribution. The correlation between the selected para-
meters was tested with parametric (Pearson’s) bivariate corre-
lation test in program SPSS (Statistical Package for the Social 
Sciences) software (version 10, SPSS Inc. Chicago, IL) with 
the complex sample module. A significance level of p < 0.05 
was considered statistically significant based on two-tailed 
tests. 

Results 

The recorded values of air pollutants, meteorological 
conditions and number of days with air pollutants limit level 
exceedence are shown in Table 1. 

According the recorded values, the average day concen-
trations of gasses SO2 and NO2 in Smederevo have been under 
24 h-limit value during the whole year. Therefore, levels of 
SO2 and NO2 were not further considered in terms of associa-
tion with diseases exacerbations.  
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Table 1 
Meteorological conditions, air pollutants levels and the number of asthma or chronic obstructive pulmonary disease (COPD) exe-

cerbation in Smederevo during 2011 
Variable Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. 

Meteorological conditions (ґ ± SD) 

   temperature      
(˚C) 

0.31 

± 5.15 

0.09 

± 3.55 

7.33 

± 5.93 

13.12 

± 5.53 

17.34 

± 3.90 

21.66 

± 2.37 

23.12 

± 3.97 

23.57 

± 2.57 

21.56 

± 2.54 

11.21 

± 4.40 

3.28 

± 4.37 

4.28 

± 4.10 

   Air pressure   
(mbar) 

1009.28 ± 

3.56 

1008.28 

± 6.64 

1010.80 

± 6.86 

1004.22

± 3.65 

1006.42± 

3.36 

1002.48± 

3.72 

999.07 

± 3.86 

1003.06± 

2.78 

1004.79± 

4.46 

1009.66± 

5.10 

1014.80± 

4.68 

1006.74 

± 8.85 

  wind speed   
(m/s) 

1.43 

± 0.58 

1.71 

± 1.13 

1.84 

± 0.74 

2.21 

± 1.09 

1.53 

± 0.54 

1.91 

± 0.74 

1.47 

± 0.47 

1.48 

± 0.67 

1.37 

± 0.45 

1.65 

± 0.76 

1.20 

± 0.76 

1.73 

± 0.72 

Air pollutants (ґ ± SD) 

   SO2 (μg/m3) 43.73 

± 24.25 

46.16 

± 15.41 

34.54 

± 19.09 

17.47 

± 8.16 

14.58 

± 8.72 

10.23 

± 1.99 

14.36 

± 8.28 

13.59 

± 4.15 

18.32 

± 12.98 

19.09 

± 5.38 

42.72 

± 18.65 

39.51 

± 12.74 

   NO2 (μg/m3) 20.50 

± 8.78 

20.82 

± 11.60 

16.84 

± 7.87 

13.34 

± 6.66 

13.00 

± 4.55 

10.03 

± 3.37 

10.97 

± 3.20 

12.70 

± 4.07 

15.88 

± 4.86 

16.31 

± 8.94 

19.15 

± 8.96 

16.54 

± 4.99 

  PM10 (μg/m3) 112.84 

± 53.58 

111.23 

± 56.46 

98.56 

± 57.99 

72.52 

± 38.19 

54.37 

± 19.87 

46.55 

± 16.64 

49.69 

± 20.83 

63.21 

± 28.77 

67.04 

± 21.95 

91.52 

± 58.03 

170.13 

± 80.56 

84.91 

± 38.51 

  PM2.5 (μg/m3) 98.82 

± 49.20 

95.13 

± 41.37 

61.33 

± 29.17 

33.67 

± 16.96 

28.54 

± 7.46 

21.07 

± 7.62 

22.10 

± 6.83 

25.59 

± 8.57 

31.01 

± 10.92 

57.72 

± 32.33 

130.77 

± 60.57 

70.22 

± 33.02 

Number of days with exceedance of maximal limit level  

  PM10* 31 24 25 18 13 9 16 21 23 20 29 26 

PM2.5† 31 26 27 10 3 2 1 5 9 20 29 25 

Number of exacerbations 

Astma  34 27 30 22 8 24 29 16 27 20 27 36 

COPD  20 26 33 21 11 28 27 17 24 20 20 23 

*According to Serbian Law of air protection 24h-limit value for PM10  is 50 µg/L; 
†Serbia has no 24-h limit value for PM2.5. Limit value of 35 µg/ L is set according to the United States Enviromental Protection Agency 
(EPA) recommendation (available at www.epa.gov/air/criteria.html);  
PM – particulate matter; SD – standard deviation; ґ – mean value. 

           Table 2 
Incidence of asthma and chronic obstructive pulmonary disease (COPD) exacerbations per month 

Number of exacerbation episodes per month  Type of exacerbation 
n  min max ґ ± SD median 

Total number  570 19 63 47.17 ± 12.28 51.5 
asthma exacerbations 300 8 36 24.67 ± 7.71 26.0 
COPD exacerbations 270 11 33 22.50 ± 5.71 22.0 

Moderate exacerbations 442 9 55 36.50 ± 12.41 38.1 
asthma moderate exacerbations 267 4 35 21.92 ± 8.21 24.0 
COPD moderate exacerbations 175 5 21 14.58 ± 5.30 14.5 

Severe exacerbations 128 4 16 10.67 ± 3.58 10.0 
asthma severe exacerbations 33 1 5 2.75 ± 1.48 2.5 
COPD severe exacerbations 95 3 12 7.92 ± 2.75 7.0 

 

Of 1,624 recorded patients, there were 807 men (461 with 
asthma and 346 with COPD) and 817 women (639 with asthma 
and 178 with COPD). Diseases exacerbation happened to 420 
patients (209 males and 211 females). The total number of 
exacerbations was 570, with a significantly higher incidence of 
worsening of COPD (270/524) than of asthma (300/1100), χ2 = 
90.59, p < 0.001. The number of exacerbations per patient was 
1–6 (moderate), and 1–4 (severe). There were significantly more 
moderate (442) than severe (128) exacerbations (p < 0.01). Tab-
le 2 shows the incidence of exacerbations per severity and per 
diagnosis. The maximal number of exacerbations (n = 63) was 
recorded in March, and minimal in May (n = 19).  

The mean age of patients with exacerbations was 60.2 ± 
15.4 years. There were no statistically significant differences 
between genders in terms of age (males 61.2 ± 16.8 years, fema-
les 59.1 ± 13.9 years). The COPD patients with the mean age of 
66.0 ± 12.2 were significantly older than asthma patients with 
the mean age of 54.8 ± 16.1 years (t = 9.28, p < 0.001).  

In both groups of patients, with asthma and with COPD, 
there were more moderate than severe episodes of 
exacerbations. The incidence of moderate exacerbations was 
significantly greater in the group of patients with asthma 
than in the group of COPD patients and reversely, severe 
exacerbations were more frequent in the group of COPD pa-



Vol. 73, No. 2 VOJNOSANITETSKI PREGLED Page 155 

Stevanović I, et al. Vojnosanit Pregl 2016; 73(2): 152–158. 

 

 
Fig. 1 – Correlations between the number of days with PM2.5 exceedance and the number of asthma  

exacerbations per month in various subgroups of patients. 
1. Asthma and chronic obstructive pulmonary disease (COPD) females with moderate and severe exacerbations; 
2. Asthma females with moderate and severe exacerbations; 3. Asthma females with moderate exacerbations; 4. Asthma 
non-smokers with moderate exacerbations; 5. Asthma non-smoking females with moderate exacerbations; 6. Asthma obe-
se non-smokers with moderate exacerbations; 7. Asthma obese females with moderate exacerbations.  

PM – particulate matter. 

tients (p < 0.001). Among the patients with moderate 
exacerbations, the ratio between the smokers and non-
smokers was 138/432, and the ratio between the obese and 
non-obese patients was 297/273. 

Asthma exacerbations were significantly more frequent 
in women than in men (fasthma male = 97/461; fasthma female = 203/639; 
χ2 = 15.0, p < 0.001). There was no difference in the incidence of 
COPD exacerbations between genders (fCOPD male = 181/346; 
fCOPD female = 89/178; χ2 = 0.16, p = 0.6).  

The total number of exacerbations per month (moderate 
and severe episodes of both COPD or asthma), was not asso-
ciated with any of air pollution or weather parameters. 
However, when considering the subgroups of patients made 
by gender, a significant association (p = 0.048) was proved 
between the number of days with the exceedance of PM2.5 

limit level and the total number of exacerbations in the sub-
group of female patients. For the subgroups created by the 
diagnosis (COPD or asthma), a borderline significant associ-
ation (p = 0.05) was shown between the number of days with 
the excess of PM2.5 limit level and exacerbation episodes in 
the patients with asthma. Further analysis revealed that this 
association became stronger when considering the following 

subgroups with moderate episodes of asthma exacerbations: 
non-smokers (p = 0.029), female non-smokers (p = 0.028), 
female patients (p = 0.020), obese patients (p = 0.015), obese 

females (p = 0.011), and obese non-smokers (p = 0.010). The 
correlations between the number of days with PM2.5 
exceedance and the number of asthma exacerbations per 
month in various subgroups of patients are shown in Figure 1.  

The number of days per month with the excess levels of 
PM10 was in a positive correlation with asthma worsening 
only for a subgroup consisted of obese, non-smoking patients 
with moderate exacerbations (p = 0.044). The association 
between the number of days of PM10 exceedance and the to-
tal number of asthma exacerbations was close to, but did not 
achieve statistical significance (p = 0.053). A similar result 
was obtained when testing asthma exacerbations among fe-
males (p = 0.054).  

Considering meteorological conditions, the average 
temperature was in a negative borderline significant correlati-
on with the total number of asthma exacerbations in females. 
A statistically significant negative correlation of temperature 
and moderate asthma exacerbation was found for the subgro-
ups of obese females (p = 0.024), and obese, non-smoking pa-
tients (p = 0.039).  

The number of COPD exacerbations was not associated 
with air pollution or meteorological conditions. The exception 

was a positive correlation between the moderate exacerbations 
of COPD in the female smokers and the increase of the mean 
barometric pressure.  
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Table 3 
Single correlation coefficients between the number of disease exacerbations per month and air 

characteristics in the selected subgroups of patients 
V  Variables Patients with exacerbations r p 

Female asthma and COPD patients, moderate and severe exacerbations 0.581 0.048 
Asthma patients, moderate and severe exacerbations 0.576 0.050 
Asthma females, moderate and severe exacerbations 0.657 0.020 
Asthma females, moderate exacerbations  0.631 0.028 
Asthma non-smokers, moderate exacerbations 0.628 0.029 
Asthma female non-smokers, moderate exacerbations   0.630 0.028 
Asthma obese patients, moderate exacerbations  0.677 0.015 
Asthma obese non-smokers,  moderate exacerbations 0.708 0.010 

Number of days with 
excess of PM2.5 

Asthma obese females, moderate exacerbations 0.700 0.011 
Asthma females, moderate and severe exacerbations 0.568 0.054 Number of days with 

excess of PM10 Asthma obese non-smokers, moderate exacerbations 0.589 0.044 
 Asthma patients, moderate and severe exacerbations  0.570 0.053 
Mean temperature Asthma females, moderate and severe exacerbations -0.577 0.050 
 Asthma females, moderate exacerbations -0.576 0.050 
 Asthma obese non-smokers, moderate exacerbations -0.601 0.039 
 Asthma obese females, moderate exacerbations -0.645 0.024 

Mean air preessure COPD female smokers, moderate exacerbations 0.580 0.048 
COPD – chronic abstructive pulmonary disease; PM – particulate matter. 

 

The subgroups of patients in a statistically significant or 
borderline correlation with air pollution or meteorological pa-
rameters are listed in Table 3. 

Because of limited observational period of just 12 
months, reliable statistical analysis of season incidence was 
not possible.  

For the two subgroups of patients (obese females and 
obese non-smokers with moderate asthma exacerbations) for 
which the significant association between both ambient tem-
perature and air pollution was revealed, we compared the in-
cidence of disease exacerbation between the coldest and the 
warmest 4 months of the year, as well as between the 4 
months with the highest and the lowest number of days with 
the excessive levels of PM2.5. The coldest months were 
January, February, November and December, and the 
warmest was a 4-month period from June to September 
(Table 1). The incidence of moderate asthma exacerbation 
was lower during the summer than the winter months, but 
there was no statistically significant difference. In obese fe-
males and obese non-smokers, average number of 
exacerbation per month was 8.0 ± 3.7 in the warmest months 
vs 14.0 ± 3.5 in the coldest months (t = 2.32, p = 0.059) and 
9.7 ± 3.4 in the warmest months vs 15.5 ± 4.4 in the coldest 
months (t = 2.05, p = 0.085), respectively. The months with 
the highest number of days with over the limit concentration 
of PM2.5 were January, February, March and November. Air 
pollution was lowest in the 4-month period from May to Au-
gust (Table 1). The incidence of moderate asthma 
exacerbation was significantly lower during the period with 
the small number of days with the excess of PM2.5 than in 
months with high number of days with a excessive air pollu-
tion, for both obese females (6.2 ± 5.1 per month vs 15.2 ± 
2.3; t = 3.03, p = 0.002) and obese non-smokers (7.5 ± 4.9 vs 
17.5 ± 2.5; t = 3.61, p = 0.001). 

Discussion 

Exacerbations of asthma and COPD are important cli-
nical events, resulting in the decline of lung function, 
requirement of additional therapy, hospitalisation, or even 
death. For patients with asthma, exacerbations and poor 
control can be the result of exposure to environmental tri-
ggers, such as allergens and air particulates 6. It is well-
known that cigarette smoking is responsible for the vast 
majority of COPD. However, other sources of exposure, 
including working or living in polluted indoor and outdoor 
environments are recognized as significant contributors to 
the development, progression, and exacerbation of COPD 7. 

In our study, asthma exacerbations were significantly 
more frequent in females than in males. These results are 
consistent with findings from many epidemiological studies 
suggesting that adult women suffer from more severe asthma 
than men. Gender differences appear to be the product of bi-
ological properties including body characteristics, hormonal, 
sociocultural and environmental differences 8. Our analysis 
revealed that the number of days with excess levels of PM2.5 

per month was in positive correlation with the number of 
both moderate and severe exacerbation episodes among ast-
hma patients (borderline significance, p = 0.05), and 
especially among females (p = 0.02). Other studies have also 
shown that PM of 10 µm or less seemed to affect primarily 
women with asthma, even at levels even below the national 
air quality standards 9.  

Our further analysis has shown that there was the hig-
hest positive correlation between the number of days per 
month with exceedance of PM2.5 and the number of moderate 
asthma exacerbations in obese patients. Other studies 10 sug-
gested that BMI is a strong predictor of incident asthma 
among adult women. Furthermore, a meta-analysis of prospecti-
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ve epidemiologic studies revealed that overweight and obesity 
are associated with incident asthma in both women and men 11. 
Association of obesity with asthma exacerbations is not well 
understood, as some co-factors like social status, smoking or ga-
stroesophageal reflux disease (GERD) may be involved. After 
adjusting for demographics, smoking status, oral corticosteroid 
use, evidence of GERD, and inhaled corticosteroid use, Mosen 
et al. 12 suggested that obesity is associated with worse asthma 
outcomes, especially with an increased risk of asthma-related 
hospitalizations.  

The mechanisms underlying the relationship between 
obesity and asthma have not been fully established, but adi-
pose tissue-derived hormones have certain role in pathogene-
sis and control of asthma 13, 14. A link between obesity, ast-
hma and air pollution may be the finding that adults who are 
obese or even overweight, actually breathe in 7–50% percent 
more air per day than adults at healthier weights which ma-
kes them more vulnerable to air contaminants causing ast-
hma and other pulmonary diseases 15.  

Our analysis of the association between excess PM10 and 
asthma exacerbation revealed a positive correlation only in case 
of asthma obese non-smokers with moderate exacerbations. 

The obese patients were also more vulnerable to the 
meteorological conditions, as ambient temperature drop was 
associated with the increase in the number of asthma attacks. 
The incidence of moderate exacerbations was higher during 
the coldest months than during the summer in the obese fe-
males and non-smokers, but there was no statistically signifi-
cant difference. A low inverse correlation of ambient tempe-
rature with the attendance for asthma attacks during a year 
on similar number of patients (232) was reported by Rossi et 
al 16. Their conclusions are that air pollen levels are not asso-
ciated with asthma exacerbation, temperature among the me-
teorological factors had a small association, but increased le-
vels of pollutants, especially NO2, are associated with attacks 
of asthma. In our study of air pollution effects, air pollen le-
vels were not available and NO2 was not considered because 
it was within acceptable limits, but there was a significantly 
higher number of asthma exacerbations in months with 
excessive level of PM2.5 than in the period when there has 
been little air pollution. Other studies on a much larger num-
ber of patients show that cold temperature is related to the 

increased risk of significant exacerbation of asthma in 
adults 17 and children 18. 

In other studies indicate that acute exacerbations of COPD 
is associated with a short-term exposure to air pollution 19, and 
PM10 show a strong association with adverse respiratory health 
effects, even when adjusted for other major risk factors such as 
cigarette smoking 20. However, in our study, though the total 
number of COPD exacerbations was not significantly lower than 
asthma exacerbations (270 and 300, respectively), a connection 
between high concentrations of PM (PM2.5 or PM10) and COPD 
exacerbation was not proven.  

The number of COPD exacerbations was in a positive 
correlation only with the increased barometric pressure. 
Unfortunately, we had no validated data on air humidity. The 
association between barometric pressure and the increased 
number of COPD exacerbations has been shown by authors 
from different climate areas. Thus, a study from Taiwan 21 
suggests higher barometric pressure, more hours of sunshine 
and lower humidity to be positively correlated with an increase 
in COPD consultations, while German authors 22 find baromet-
ric pressure to be in positive, but solar radiation in negative 
correlations with COPD exacerbations. Cold temperature is an 
important environmental factor for respiratory diseases 
exacerbations and COPD attacks are more frequent in 
winter 23. However, it was not shown in our study.  

The limitations of this study include the lack of some re-
levant information in the hospital database on severe 
exacerbations, such as smoking status and BMI, as well as 
short period of observation resulting in relatively small num-
ber of patients in certain subgroups. Nevertheless, this study 
demonstrated association of PM air pollution, especially PM2.5, 
and asthma exacerbation. Females and obese patients were the 
most vulnerable subpopulations. 

Conclusion 

The results obtained in this study indicate that in the town 
of Smederevo, exposure to airborne particles, mainly to those 
with diameter up to 2.5 µm, and low temperature may trigger 
asthma exacerbations requiring emergency care. Reducing air 
pollution may lead to health benefits, especially among certain 
groups of asthmatic patients. 
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Abstract 
 
Bacground/Aim. Congenital heart defects (CHDs) are structural 
or functional abnormalities of the heart present at birth even if 
they are detected much later. Their importance lies in the fact that, 
depending on the severity, they change the quality of life, and may 
be life threating. In addition, we should not ignore the high costs 
of treating people with congenital heart disease. The aim of this 
study was to analyze the incidence of congenital heart disease in 
relation to the severity in the world based on the available litera-
ture. Methods. All the available literature on the incidence of 
CHD cases regarding the severity of CHD published from 1955 to 
2012 was analyzed. The researcher was able to read the titles and 
abstracts of 128 papers on the subject. Due to methodological in-
consistency, 117 of the papers were rejected. Based on the criteria 
of reliability, availability and comparability, our analysis included 
11 studies testing CHD incidence regarding the severity of the de-
fect conducted all over the world. The Yates' χ2-test was used to 
compare the observed incidences. Results. The frequency of 
severe congenital heart defects, ranged from 0.414 to 2.3/1,000 
live births, the incidence of moderate congenital heart defects 
from 0.43 to 2.6/1,000 live births while in the group of minor 
congenital heart defects the incidence ranged from 0.99 to 
10.3/1000 live births. There were no statistically significant 
differences in the incidence of mild, moderate and severe CHDs. 
Conclusion. The results obtained studying of the available data 
suggest that no statistically significant difference in the incidence 
of mild, moderate and severe congenital heart defects. A universal 
methodological approach to the incidence of CHD is essential. 
 
Key words:  
heart defects, congenital; incidence; severity of illnes 
index; epidemiology; statistics. 

Apstrakt 
 
Uvod/Cilj. Urođene srčane mane su strukturne ili funkcionalne 
anomalije srca prisutne na rođenju čak iako se otkriju mnogo 
kasnije. Njihov značaj leži u činjenici da zavisno od težine men-
jaju kvalitet života, ili ga ozbiljno ugrožavaju. Osim toga, ne treba 
zanemariti ni visoke troškove lečenja osoba sa urođenim srčanim 
manama. Cilj rada bio je da se analiziraju vrednosti incidencije 
urođenih srčanih mana u odnosu na njihovu težinu u svetu na 
osnovu dostupne literature. Metode. Analizirana je sva dostupna 
literatura koja se odnosi na incidencije urođenih srčanih mana 
prema težini objavljena u periodu od 1955. do 2012. godine. 
Analizirano je 128 naslova i apstrakata na ovu temu. Zbog me-
todološke nedosljednosti, 117 radova je odbačeno. Na osnovu 
kriterijuma dostupnosti i uporedivosti, u našu analizu uključeno 
je 11 studija u cilju proučavanja incidencije urođenih srčanih 
mana prema težini. Pri poređenju proučavanih incidencija 
korišten je Yates-ov χ2-test. Rezultati. Učestalost teških 
urođenih srčanih mana kreće se u rasponu od 0,414 do 2,3/1 000 
živorođene dece, incidencija srednje teških urođenih srčanih 
mana je u intervalu od 0,43 do 2,6, dok je u grupi lakih mana in-
cidencija u rasponu od 0,99 do 10,3/1 000 živorođene dece. Nije 
rađena statistički značajna razlika u incidenciji lakih, srednje 
teških i teških urođenih srčanih mana. Zaključak. Rezultati do-
bijeni na osnovu dostupnih podataka navode na zaključak da 
nema statistički značajne razlike u incidencijama lakih, srednje 
teških i teških urođenih srčanih mana kao i da je neophodan uni-
verzalni metodološki pristup izučavanju incidencije urođenih 
srčanih mana. 
 
Ključne reči: 
srce, kongenitalne mane; incidenca; bolest, indeks 
težine; epidemiologija; statistika. 

 

Introduction 

Congenital heart defects (CHDs) are structural or func-
tional abnormalities of the heart present at birth even if they 
are detected much later. CHDs are the most common birth 
defects that occur with an incidence of 4–10/1000 live 

births 1. If one takes into account the fact that was recently 
published by the World Health Organization, that the inci-
dence of CHDs is 10 per 1,000 live births, it is clear that 
each year 1.5 million children with CHDs are born in the 
world 2. The fact that CHDs cause death by 10% of children 
in the first year of life shows their impact on overall 
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Table 1 
Important characteristics of the studies included in the analysis 

Country Duration (years) Live births (n) Cases with CHDs 
Incidence of CHD 

per 1,000 live births 
Massachusetts, USA 6 1,528,964 8,071 6.2 
Clevelend, USA 13 477,960 2,671 5.59 
Montenegro 10 88,098 1,004 8.8 
Taiwan 6 238,143 3,115 13.08 
Tuzla, Bosnia 6 39,699 234 6.12 
BejJing, China 1 84,062 686 8.2 
Anatolia, Turkey 8 219,870 1,693 7.77 
Quebec, Canada 15   5.78 
Island 10 44,013 740 9.2 
Atlanta, USA 20 937,195 5,813 5.8 
France 10 4,400,000 12,932 2.85 

mortality 3. Not long ago all children with aortic atresia died in 
the first few months of life, 85% of children with transposition 
of the great arteries in the first few days after birth, and 78% 
with pulmonary atresia died during the first 6 months of life 4. 
Children with CHDs occupy 25–30% of intensive care facilities. 

The past 5 decades have witnessed extraordinary advances 
in diagnostics and treatment of patients with CHDs from a puzz-
ling curiosity to more or less solved problem. Today almost 
85% of babies born with CHD can expect to reach adulthood 5. 

The importance of CHDs lies in the fact that, depending on 
the severity, they change the quality of life, or may be seriously 
life threatening requiring urgent measures in terms of organiza-
tion of early diagnosis, well healthcare access and prompt medi-
cal care action. 

Awareness of researchers on the incidence of CHDs is 
gradually maturing. First, the subject of the study was the 
incidence of CHDs itself, then the incidence of each CHD, then 
the focus of research was directed toward defects with the most 
severe clinical symptoms and the need for cardiac surgery 
treatment. CHD classification in the categories of severity 
(severe, moderate and mild CHDs) is not only a didactical issue, 
but a multidimensional approach including: use of health 
service, health related quality of life, as well as psychological 
state and social relationship. Mild (simple, trivial) CHDs do not 
significantly affect the life pattern of a patient or the quality of 
his/her life. Apparently innocent, harmless, minor CHDs need to 
be monitored as well. Studying of their incidence can point to 
some of the causes of CHDs or convince us of the sensitivity 
and specificity of new diagnostic tools. 

However, there is a special interest in the study of the inci-
dence of moderate (significant) and severe (complex) CHDs be-
cause they represent a very important health problem. The fact 
that the number of children and adults with CHDs is constantly 
increasing, generally raises medical attention. Huge advances in 
pediatric intensive care, echocardiography and cardiac surgery 
have provided an enormous growth in the number of surviving 
children and adults with CHDs, so that today there are more 
adults than children with CHDs. This continually growing popu-
lation presents a big challenge for cardiologists and even more 
for the health system because of its unique issues and needs. 
Since a longer life does not necessarily mean a better life, there 
is a growing consensus that it is necessary to offer them specia-
lized care facilities to meet their needs. The results of studies on 

the incidence of CHDs regarding to their severity should be used 
to provide data to help in proper direction of resource allocation 
in CHDs. 

Methods 

All the available literature on the incidence of CHD regar-
ding the severity of CHD published from 1955 to 2012 was 
analyzed.  Following the example of Hoffman and Kaplan 6, we 
took the year 1955 as the lower limit when cardiac 
catheterization was becoming a common diagnostic test. Thus, 
the researcher was able to read the titles and abstracts of 128 pa-
pers on the subject. Due to methodological inconsistency 117 of 
the papers were rejected. Based on the criteria of reliability, 
availability and comparability, our analysis included 11 studies 
testing the incidence of CHD conducted all over the world. 

The following inclusion criteria were necessary to be 
fulfilled to be considered in this analysis: to have adopted the 
definition for CHDs by Mitchell 7, to have adopted and applied 
the division of CHDs in relation to the severity to mild (simple, 
trivial), moderate (significant) and severe (complex); applied 
acceptable diagnostic hierarchy ("physiological" or "two-
dimensional"); a clearly defined territory and population; that 
CHDs were diagnosed in the first 12 months of life; children 
with suspected CHD examined by pediatric cardiologist; the 
study lasted for at least 5 years (the only exception was a study 
in Beijing 8). 

The Yates' χ2-test was used to compare the observed inci-
dences. The incidence was compared within each group 
separately (minor, moderate, severe), starting from the premise 
that there was no statistically significant difference among the 
analyzed samples. The arithmetic mean value of the incidence 
that is hypothetical and known in advance, was the value to the 
incidence that came in the "New England Regional Infant 
Cardiac Program," which is 1.5/1,000 live births for severe 
CHDs, 2.5/1,000 live births for moderate and 2.2/1,000 live 
births for minor CHDs 9. 

Results 

Eleven studies included over more than 8 million live 
births and about 40,000 diagnosed CHDs were analyzed. The 
important characteristics of the studies are given in Table 1. 
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Table 2  
Incidence of congenital heart defects (CHDs) per 1,000 live births regarding the severity in 11 different studies 

Place of study 
Minor 
CHDs 

 
Moderate 

CHDs 
 

Severe 
CHDs 

 

Massachusetts, USA,  2.2  2.5  1.5  
Clevelend, USA,  3.136  2.04  0.414  
Montenegro 5.59  2.6  0.61  
Taiwan 10.3 χ2 = 11.698* 1.99 χ2 = 1.367* 1.5 χ2 = 0.718* 
Tuzla, Bosnia  2.4 p = 0.2309 2.26 p = 0.9980 1.46 p = 0.9998 
BejJing, China 4.96  2.34  0.9  
Anatolia, Turkey 4.63  1.97  1.1  
Quebec, Canada  2.23  2.1  1.45  
Island 9.2  4.6  2.3  
Atlanta, USA 3.05  2.11  0.64  
France 0.99  0.43  1.43  
*Statistically insignificante difference (p > 0.05, Yates' χ2-test); Incidence – number of new cases of CHD per 
1,000 live births. 

 

The incidence of CHDs in dependence on their severity is 
given in Table 2. 

The results showed that the incidence of severe CHDs was 
in the range of 0.414 to 2.3/1,000 live births. The highest 
frequency was in the range of 1.4–1.6/1,000 live births. The 
incidence of moderate CHD is in the range of 0.43–2.6, but even 
9 studies reported the frequency interval 1.97–2.6, while in the 
minor group CHD incidence ranged from 0.99–10.3/1,000 live 
births. The percentage of different categories of CHD severity 
relative to the total incidence for severe CHDs was found to be 
from 5.38% to 50.2%, while the minor and moderate ranged 
from 15.6% to 38.6% and from 34.5% to 74.64% (Table 2). 

Based on the hypothesis that most of research authors on 
the incidence expressed the view that the incidence of CHDs is 
predictable in relation to the severity of defects, in fixed ranges, 
we found it reasonable for our hypothesis to be based on this 
presumption. Using the Yates' χ2-test we came to the result that 
supports the hypothesis of no statistically significant differences 
among the incidence of minor (χ2 = 11.698; p = 0.2309), 
moderate (χ2 = 1.367; p = 0.9980) and severe (χ2 = 0.718; 
p = 0.9998) CHDs (Table 2).  

Discussion 

Studying of the incidence of CHD requires a series of 
complex procedures that are tailored to the specific 
phenomena investigated: some CHDs are very rare, others 
have special natural evolution, and the third group shows 
sometimes variations of clinical manifestations. On the other 
hand, the reliability of each epidemiological study depends 
on a clear set of definitions, including population, methods 
used and applied, ethical principles, inclusion of rigorous 
criteria is mandatory for each study, time of diagnosis, 
classification, diagnoses faults, their clustering in relation to 
severity. Comparison of the data is only possible if there is a 
methodological compliance of each listed segment. 

This analysis is the result of extensive research that has 
led us to the conclusion that we must not succumb to the 
imperative of including in the study just any article that 
concerns the problems of the incidence of CHD in relation to 

the severity of the defect. Despite the large number of studies 
that have reviewed, only a small number of them (n = 11) 

met the criteria for inclusion in the study. Nevertheless, we 
believe that the applied methodological procedure for 
conducting the research upon which we drew the conclusions 
is more important than the number of studies included to the 
analysis. Of course, all provided that the survey covers the 
population large enough to make conclusions that are 
considered reliable. A meta-analysis published in 2011 
assures us that our presumptions are accurate. The authors 
that drew their study’s conclusions based on 114 papers 
published on the topic of the prevalence of CHDs, when 

commenting critically on their study limitations expressed a 
degree of doubt in their performance. They state that it is 
very hard to determine whether the detected differences in 
CHD birth prevalence are real or merely methodological 10. 

We felt it reasonable to include in the analysis those 
studies that covered the period of 5 years or longer. The 
study should last for many years to measure the level of 
occasional high or low values of incidence. The only 
exception was made in a research conducted in Beijing, 
given the large number of live births in that city on annual 
basis and a very small amount of data on this subject from 
the Far East 8. 

In this analysis older studies 9, 11, and recent studies 8, 12–18 
are equally represented because this was an opportunity for 
confronting old and new diagnostics and testing their impact 
on the incidence of CHD regarding the severity of the defect. 
The result showed that no substantial, statistically significant 
difference was found in the groups of CHD, and the right 
opportunity to realistically define the impact of 
echocardiography on epidemiological aspect of severe, 
moderate and mild CHD. There is a general agreement that 
echocardiography fundamentally affected the content of the 
research of CHD incidence results. Modern studies (from 
around 1985 to nowadays), using echocardiography have 
improved the knowledge of the frequency of CHDs. But 
Hoffman and Kaplan 6, with the authority of great 
researchers in this area, conclude that the incidence of severe 
and moderate CHD has not changed substantially in the last 
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50 years anywhere in the world. They believe that 
echocardiography does not contribute significantly to the 
diagnosis of severe and moderate CHDs, but the influence on 
the growth of minor CHDs, especially in the identification of 
small muscular ventricular septal defects (VSDs) is 
important. They said that the frequency of clinical 
examination from previous studies was high and when 
combined with catheterization, many children with severe 
and moderate CHDs were identified with great certainty.  

Confirmation of these claims is the fact that the 
estimated number of adults with severe, moderate or mild 
CHD in USA was based on the results from the New 
England Regional Infant Cardiac Program, which is mainly 
carried out in the time before the invention of 
echocardiography 9. Use of echocardiography has influenced 
the identification of the non-categorized defects that are 
commonly found at the end of the list of diagnosed CHD 
called "all others", "mixed group" by reducing their share 
from 28% 19 to 3.2% 13. Its noninvasive nature and 
availability, sensitivity and specificity are the 
recommendations for widespread use. 

The results of our study showed that the prevalence of 
severe CHD is in the range from 0.414 to 2.3/1,000 live 
births with the highest frequency in the range of 1.4–
1.6/1,000 live births. The incidence of moderate CHD is 
much more balanced. Even 9 studies reported the frequency 
interval of 1.97–2.6. Highest diversity is expected to be in 
the mild CHD group (from 0.99–10.3/1,000 live births), and 
yet not distinct enough to be statistically significant. 

Analyzing the results of statistical processing and the 
fact that we found no statistically significant difference in the 
incidence in none of the three groups of CHD, we have 
focused on the examination of the reasons for this to happen 
in several directions. First, previous studies that are part of 
our analysis are not burdened by a large number of harmless, 
clinically asymptomatic VSDs. Part of recent researches in 
the incidence analysis included only those VSDs which 
required more than three clinical examinations of the 
cardiologist during the first year of life. This way, the 
incidence of VSD reduced to a reasonable level, and 
indirectly influenced the minor incidence of CHD. 

Share of different severity categories of CHD in 
relation to the overall incidence has shown a high degree of 
diversity primarily in the category of severe CHD (from 
5.38% to 50.2%). Such a high percentage of severe CHD is 
attributed to studies that have reported an overall low 
incidence of CHD, mainly on account of minor CHD, so the 
percentage share of severe CHD reached high values. 

We were faced with several problems while comparing 
the available studies. The first one was an attitude to the 
classification of CHD. We had a dilemma about the 
classification used in analyzed studies to define the criteria 
for inclusion in the analysis. "New England Regional Infant 
Cardiac Program" offered a classification based on anatomi-
cal significance of CHD 9. "Baltimore-Washington study" in 
the classification, gives priority to the components of the ear-
liest embryonic malformation disorder 20, but in practice, 
however, the most commonly used model takes into account 

the physiological hierarchy (considers the most significant 
impediment, the earliest lesion that requires intervention, or 
that causes the greatest hemodynamic disturbances). For 
classifying children with CHD in Montenegro, we used a 
two-dimensional approach for the model applied in the met-
ropolitan Atlanta 21 and Wren et al. 13 from New Castle, Uni-
ted Kingdom, which published the results of their work and 
offered this kind of diagnostic hierarchy as a standard in 
2000. It consolidates and defines the major structural anoma-
lies, and abnormalities that contribute to the clinical recogni-
tion of cardiovascular malformations. We considered that the 
inclusion of those studies that have incorporated the 
"physiological" or "two-dimensional" approaches in the 
analysis lead to the most accurate data. 

The second problem was source of data: secondary or 
tertiary health center. In small countries such as Montenegro, 
Island, Bosnia-Herzegovina it means that diagnosis, registra-
tion, and follow-up are conducted by only a few cardiolo-
gists, and take place at a single center for pediatric 
cardiology. In big countries the access to a pediatric cardio-
logist is possible even on secondary level, but cardiac 
surgery, cardiac intensive care units are part of tertiary health 
care. So, there is a high possibility of dissipation of patient 
data in the way from secondary to tertiary level. For 
example, studies conducted in Korea in the institution of 
secondary level, we can see that results are unrepresentative 
and meaningless 22. For these reasons, we have included 
projects that contain detailed description of how the data was 
collected from the base to the top of the health care system, 
which has convinced us in the greater coverage of patients 
with CHD. 

The third problem was counting or estimation of 
patients with CHDs. One major dilemma was whether to 
include in the analysis those studies whose data is based on 
statistical methods for estimating the number of patients with 
different types of CHD. Large health care systems like 
USA 23, Germany 24, and Great Britain 25 chose the method 
of extrapolating to estimate the prevalence of severe, 
moderate and mild CHD based on the results of “New 
England Regional Infant Cardiac Program.” They used a do-
cumented incidence of 1.5/1,000 live births for severe, 
2.5/1,000 live births for significant, and   2.2/1,000 live 
births for simple CHD. Considering that the base of each 
estimate was a certain serious study, methodological 
impeccably formulated, we have included the results of these 
studies in the analysis. 

It is obvious that awareness of researchers in the 
incidence of CHD has been maturing gradually: the first 
subject of study was the incidence of CHD itself, then each 
individual CHD, and finally the focus of  the research was 
directed towards the defects with the most severe clinical 
symptoms and cardiac surgery treatment (moderate and 
severe). After the invention of echocardiography attention 
was concentrated on a small VSD that previously could not 
be diagnosed. 

The first organized, conceptually arranged approach to 
examine the incidence of CHDs was "New England Regional 
Infant Cardiac Program," which includes a number of 
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hospitals in New England that began to work on improving 
the quality health services to children with CHD in 1968 and 
still continues 9. In this study, we can recognize only remarks 
of necessity to allocate significant and severe CHD in the 
group of interest. Of course, the criteria for inclusion in this 
category correspond to time and former level of knowledge: 
children with CHD who required cardiac catheterization or 
cardiac surgery or died with CHD in the first year of life. 
Several other studies deserve attention because of the 
introduction of useful innovations in the study of the 
incidence of CHDs. These studies were conducted in 
Blackpool in the period from 1957 to 1971 11 and in 
Liverpool 26. A set of CHD diagnoses on the basis of clinical 
examination time ranges from 52% 13, 44% 26, 32% 9 to 
26% 14. That is the reason that the data collected for more 
than 30–40 years is less accurate and complete than 
nowadays, but the approach to the patient was more clinical, 
less technological. 

Hoffman 27 is the most consistent cardiologist in the study 
of the epidemiological aspects of CHDs. After a great 
experience in this field he has suggested the introduction of a 

standard set for the diagnosis of CHDs and standard methods 
of implementation of studies aimed at determining the 
incidence of CHDs which would allow data comparability.  
All important studies after the introduction of 
echocardiography agree on one thing: there is no change in the 
incidence of severe and moderate CHDs, but there is a 
significant increase in mild defects 13, 28. A study conducted in 
Montenegro on a sample of 88,098 live births revealed that the 
incidence of moderate to severe defects in the analyzed period 
of ten years is without oscillations, while easier defects show 
temporal variation (increase sharply, then maintain the same 
high-level and then a lower drop) 29. 

Conclusion 

The results obtained on the basis of the available data 
support the hypothesis that there is no statistically significant 
difference in the incidence of mild, moderate and severe 
congenital heart defects. 

A universal methodological approach to the study of 
incidence of congenital heart defects is essential. 
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Abstract 
 
Background/Aim. The major role of larynx in speech, respira-
tion and swallowing makes carcinomas of this region and their 
treatment very influential for patients’ life quality. The aim of this 
study was to assess the importance of voice therapy in patients af-
ter open surgery on vocal cords. Methods. This study included 21 
male patients and the control group of 19 subjects. The vowel (A) 
was recorded and analyzed for each examinee. All the patients 
were recorded twice: firstly, when they contacted the clinic and se-
condly, after a three-month vocal therapy, which was held twice per 
week on an outpatient basis. The voice analysis was carried out in 
the Ear, Nose and Throat (ENT) Clinic, Clinical Hospital Center 
“Zvezdara” in Belgrade. Results. The values of the acoustic pa-
rameters in the patients submitted to open surgery on the vocal 
cords before vocal rehabilitation and the control group subjects 
were significantly different in all specified parameters. These results 
suggest that the voice of the patients was damaged before vocal 
rehabilitation. The results of the acoustic parameters of the vowel 

(A) before and after vocal rehabilitation of the patients with open 
surgery on vocal cords were statistically significantly different. 
Among the parameters – Jitter (%), Shimmer (%) – the observed 
difference was highly statistically significant (p < 0.01). The voice 
turbulence index and the noise/harmonic ratio were also notably 
improved, and the observed difference was statistically significant 
(p < 0.05). The analysis of the tremor intensity index showed no 
significant improvement and the observed difference was not sta-
tistically significant (p > 0.05 ). Conclusion. There was a signifi-
cant improvement of the acoustic parameters of the vowel (A) in 
the study subjects three months following vocal therapy. Only one 
out of five representative parameters showed no significant im-
provement. 
 

Key words: 
otorhinolaryngologic surgical procedures; laryngeal 
neoplasms; treatment outcome; voice quality; rehabilitation; 
speech production measurement.

Apstrakt 
 
Uvod/Cilj. Glavna uloga larinksa – govor, disanje i žvakanje – 
čine da karcinomi tog regiona i njihovo lečenje veoma utiču na 
kvalitet života tih bolesnika. Cilj ove studije bio je da se proceni 
značaj vokalne terapije kod bolesnika posle otvorene operacije 
na glasnicama. Metode. Ovo ispitivanje obuhvatilo je 21 bo-
lesnika muškog pola i kontrolnu grupu koju je činilo 19 ispi-
tanika. Kod svih bolesnika, sniman je i analiziran intenzitet vo-
kala (A). Svi bolesnici snimani su dva puta, prvi put kad su se 
javili u ambulantu i drugi put posle tromesečne vokalne 
terapije. Vokalna terapija sprovodila se ambulantno, dva puta 
sedmično. Analiza glasa izvršena je u ORL klinici Kliničko-
bolničkog centra ,,Zvezdara“ u Beogradu. Rezultati. Vrednosti 
akustičkih parametara kod bolesnika nakon otvorene operacije 
glasnica pre vokalne terapije i ispitanika kontrolne grupe znača-
jno su se razlikovali u svim navedenim parametrima. Ovi rezul-
tati ukazuju na to da je glas ispitanika pre vokalne terapije bio 

oštećen. Rezultati akustičkih parametara samoglasnika (A) pre i 
posle vokalne terapije kod bolesnika posle otvorene operacije 
na glasnicama statistički su se značajno razlikovali. Među pa-
rametrima Jitter (%) i Shimmer (%) razlika je bila visoko statis-
tički značajna (p < 0,01). Indeks turbulencije glasa i odnos 
šum/harmonik takođe su se značajno poboljšali, a razlika je bi-
la statistički značajna (p < 0,05). Analizom tremora kroz indeks 
intenziteta, nije došlo do značajnog poboljšanja, a posmatrana 
razlika nije bila statistički značajna (p > 0,05). Zaključak. Na-
kon tromesečne vokalne terapije došlo je do značajnog na-
pretka akustičkih parametara intenziteta vokala (A) analiziranih 
ispitanika. Od pet analiziranih reprezentativnih parametara sa-
mo jedan nije imao značajan napredak. 
 

Ključne reči: 
hirurgija, otorinolaringološka, procedure; larinks, 
neoplazme; lečenje, ishod; glas, kvalitet; rehabilitacija; 
govor, produkcija, merenje. 
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Introduction 

Partial laringectomy was introduced in order to alleviate 
a handicap associated with total laryngectomy. Partial 
laringectomy surgery removes only affected laryngeal parts 
preserving intact airway and providing notably less damage 
to vocal generator. 

Cordectomy via thyrotomy is the oldest surgical proce-
dure for the treatment of early glottic carcinoma 1. 

Cordectomy can be performed by the following two 
methods depending on the indication: endoscopic laser 
cordectomy, and laryngofissure with cordectomy. 

The major role of larynx in speech, respiration and 
swallowing makes carcinomas of this region and their treat-
ment very influential for patients' life quality. Laryngeal car-
cinomas are second in frequency among all primary epitheli-
al malignant tumors of head and neck and they make 2% of 
all human carcinomas.  

Treatment of early stage glottic carcinoma, in the most 
cases, is successful for two reasons. Firstly, carcinoma of the 
true vocal cord gives an early symptom – hoarseness – that is 
relatively easy to be diagnosed. Secondly, the glottic region 
is insufficient in lymph drainage which provides spreading to 
regional lymph nodes extremely rare, less than 1% within 
stadium T1. All these factors enables high curability of glot-
tic carcinomas in early stage 2. 

The aim of this study was to assess the importance of 
voice therapy in patients after open surgery on vocal cords. 

Methods 

This research involved 21 male examinees and the con-
trol group of 19 subjects. The average age of the subjects 
was 48.9 ± 4.55 years. All the patients were recorded twice: 
firstly, when they contacted the Clinic and secondly, after a 
three-month vocal therapy, which was held twice per week 
on an outpatient basis. The examinees vocalized a vowel (A) 
in the most adequate height for them individually, afterwards 
the mean produced values were analyzed. Acoustic parame-
ters of the vowel (A) of each examinee were analyzed in real 
time. Acoustic interpretation was performed in the ENT Cli-
nic, Clinical Center “Zvezdara” in Belgrade. The success of 
vocal therapy was followed by a computerized laboratory for 

vocal analysis, model 4300, “Kay Elemetrics” company. This 
computerized laboratory provides unbiased voice analysis re-
cords and concurrently serves as a support for subjective as-
sessment of voice. This study was conducted among the pati-
ents who had undergone open surgery. Five parameters of 
multidimensional voice analysis were studied: parametric sig-
nal (jitter percent %), noise parameters [noise/harmonic ratio 
(NHR)], voice turbulence index (VTI), tremor parameter [the 
frequency tremor (Fo) intensity index (FTRI %)].  

In the paper the descriptive statistics methods were ap-
plied: measures of variability and tabulation. The analytical 
statistics methods were as follows: Student’s t-test for para-
metric and Wilcoxon test of equivalent W-pairs for nonpa-
rametric data. Since the sample size was 21, the significance 
of differences in Wilcoxon test was determined by Zed-Z 
test, because the data were in normal distribution. 

Results 

This research involved 21 male examinees and the con-
trol group of 19 subjects. The average age of the subjects 
was 48.9 ± 4.55 years. The distribution of factors associated 
with glotis carcinoma is shown in Table 1. Most often the pa-
tients had all of the factors we tested, we labeled these fac-
tors as associated ones (87.8%). Analyzing them separtely 
smoking was the most common factor (76.20%), then work 
in air polluted enviroment (66.5%), and inflammatory pro-
cesses (47.0%).  

 
Table 1 

Representation of factors associated with glotis carcinoma 
Factors Yes (%) No (%) 
Work in an area with air pollution 66.50 33.50 
Smoking 76.20 23.80 
Inflammatory processes 47.00 53.00 
Associated factors 87.80 12.20 

 
Analyzing the results, we firstly compared the values of 

acoustic parameters in the examinees before vocal rehabilitati-
on and of the control group before vocal rehabilitation, too. 

The obtained results are shown in Table 2. We noticed 
that values of all processed parameters were highly statistically 
different. This indicated that the patients’ voice was damaged 
significantly. The obtained values of the parameters were 

Table 2 
Values of vocal parameters of the patients before vocal rehabilitation and the control group examinees 

Patients with open 
 surgery on vocal cords (n = 21)

Control group 
(n = 19) 

Difference p 
 

Vocal parameters 
 

 Mean value SD Mean value SD Absolute  %  

Jitter (%) 2.005 1.475 0.497 0.222 1.510 7.37  < 0.01 
Shimmer (%) 5.646 2.520 1.844 0.437 3.810 67.32  < 0.01 
NHR (db) 0.162 0.051 0.112 0.013 0.115 71.72  < 0.01 
VTI 0.072 0.026 0.043 0.016 0.020 32.30  < 0.01 
FTRI (%) 1.190 0.849 0.318 0.137 0.871 73.21  < 0.01 

Jitter – variability of the fundamental frequency; Shimmer - variations in the amplitude of primary laryngeal tone;  
VTI – voice turbulence index; FTRI – frequency tremor intensity parameter; NHR – relationship of intraharmonic 
noise and harmonics; p – statistical significance. 
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Table 3 

Values of vocal parameters before and after vocal rehabilitation 
Difference 

 Vocal 
parameters 

Before vocal 
rehabilitation 

(mean value ± SD) 

After vocal 
rehabilitation 

(mean value ± SD) Absolute % 
p 

Jitter (%) 1.991± 1.388 0.561 ± 0.250 1.423 72.59  < 0.01 
Shimmer (%) 5.522 ± 5.456 1.990 ± 0.642 3.663 65.10  < 0.01 
NHR (db) 0.157 ± 0.041 0.111 ± 0.008 0.045 29.10  < 0.05 
VTI 0.071 ± 0.026 0.048 ± 0.013 0.016 23.66  < 0.05 
FTRI  (%) 1.202 ± 0.849 0.321 ± 0.155 0.868 72.91  > 0.05 

Jitter – variability of the fundamental frequency; Shimmer – variations in the amplitude of primary laryngeal tone;  
VTI – voice turbulence index; FTRI – frequency tremor intensity parameter; NHR – relationship of intraharmonic 
noise and harmonics; p – statistical significance. 

 
 

Table 4  
Vocal parameters of the patients after vocal rehabilitation and the control group examinees 

Difference 

Vocal parameters  
Patients after vocal 

rehabilitation 
(mean value ± SD) 

Control group 
(mean value ± SD) Absolute % 

p 

Jitter (%) 0.561 ± 0.250 0.508 ± 0.167 0.052 9.42  > 0.05 
Shimmer (%) 1.982 ± 0.642 1.844 ± 0.438 0.137 6.95  > 0.05 
NHR (db) 1.396 ± 0.391 1.101 ± 0.364 0.294 21.11  > 0.05 
VTI 0.111 ± 0.008 0.110 ± 0.007 0.001 0.88  > 0.05 
FTRI (%) 0.321 ± 0.145 0.318 ± 0.147 0.002 0.92  < 0.05 
Jitter – variability of the fundamental frequency; Shimmer – variations in the amplitude of primary laryngeal tone;  
VTI – voice turbulence index; FTRI – frequency tremor intensity parameter; NHR – relationship of intraharmonic 
noise and harmonics; p – statistical significance. 

 

following: Jitter(%): W = 480, Z = -4.360, p < 0.01; Shim-
mer (%): W = 466, Z = -4.153, p < 0.01; NHR (db): W = 
458, Z = -4.262, p < 0.01; VTI: W = 460, Z = -4.498, p < 
0.01; FTRI (%): W = 472, Z = -4.519, p < 0.01. 

Table 3 shows the values of acoustic parameters before 
and after vocal rehabilitation. The results of acoustic parame-
ters of the vowel (A) before and after vocal rehabilitation were 
significantly different. The observed difference for the para-
meter of short-term and long-term frequency disturbances- Jit-
ter percent (%) and Shimmer percent (%) was statistically sig-
nificant (W = 485, Z = -4.882, p < 0.01; and respectively) W = 
452, Z = -4.756, p < 0.01, and respectively). VTI also notably 
improved, the observed difference was highly statistically sig-
nificant (W = 129.1, Z = -2.154, p < 0.05). Analyzing the tre-
mor through FTRI, no significant improvement was noticed. 
The observed difference was not statistically significant (W = 
164, Z = -1.259, p > 0.05). The presence of noise in the 
analyzed signal – NHR, significantly changed after therapy. 
The observed difference was statistically significant (W = 
129.1, Z =- 2.154, p < 0.05). 

Table 4 shows the values of acoustic parameters in the 
examinees after vocal rehabilitation and in the control group 
subjects. The results showed that the values of the acoustic 
parameters in the patients after vocal rehabilitation and the 
value of acoustic parameters in the control group, except for 
FTRI (%) were not significantly different. The obtained va-

lues of parameters were as follows: Jitter (%) – W = 147, Z = 
-1.360, p > 0.05; Shimmer – W = 166, Z = -1.153, p > 0.05; 
NHR (db) – W = 158, Z = -1.262, p > 0.05.  

Discussion 

In this research the success of vocal therapy in the 
examinees was followed by multidimensional analysis of the 
vowel (A) vocal parameters. Many studies documented ef-
fects of vocal therapy in improving the acoustic parameters 
of voice 3–6. Our results on distribution of predisposing fac-
tors for glotis carcinoma are congruent with the other aut-
hors' data 4, 7.  

Numerous researches confirmed that normal and patho-
logical voice differ in many parameters. Pathological voice is 
characterized by high values of frequency disturbances and 
amplitude disturbances. Our study affirms the same.  

The differences between the values of the acoustic para-
meters before vocal rehabilitation and of the control group 
with all specified parameters were highly statistically signifi-
cant. These results suggest that the voice of the examinees was 
considerably damaged before the beginning of vocal rehabili-
tation.  

The results of the acoustic parameters of the vowel (A) 
before and after vocal rehabilitation were significantly diffe-
rent. The observed difference of two parameters – Jitter (%) 
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and Shimmer (%) was highly statistically significant (p < 
0.01). VTI and NHR were also significantly improved, the 
observed difference was statistically significant (p < 0.05). 
Similar results were obtained by other authors 5, 7–10. 
Analyzing tremor through FTRI, no significant improvement 
was observed and the observed difference was not 
statistically significant (p > 0.05). Examining available lite-
rature we did not find information on this parameter. A pos-
sible explanation for unsatisfying improvement of FTRI is 
the short duration of vocal rehabilitation. We can ascertain 
that the three-month vocal rehabilitation yielded good results 
and that it gave a great improvement of acoustic voice para-
meters, considering that only one of the analyzed parameters 
did not have a statistically significant improvement.  

The gained results also showed that the values of acous-
tic parameters in the examinees after vocal rehabilitation and 
the values of acoustic parameters in the control group were 
not significantly different, except for one parameter – FTRI 
(%). Only with FTRI (%) the difference was statistically sig-
nificant (p < 0.05). This was expected due to the abscence of 
improvement after vocal therapy. 

Conclusion 

The results of this research show that patients after open 
surgery on the vocal cords could repair their voice qualities 
by vocal therapy.  

On the basis of the obtained results it could be con-
cluded that a three-month vocal rehabilitation improves 
acoustic parameters of the vowel (A). Only one, out of five 
analyzed parameters showed no significant improvement. 
The computerized laboratory for vocal analysis, which was 
used in this study, provides visual, acoustic and 
aerodynamic information. This computerized laboratory 
provides unbiased voice analysis records and concurrently 
serves as a support for subjective assessment of voice. It 
could be used to confirm comparability. Pre-treatment and 
post-treatment data could be documented with a patient 
submitted to the program of vocal therapy. These data are 
helpful for the process of establishing the final diagnosis, 
as well as for the process of therapy. In this way the com-
puterized laboratory for vocal analysis is very valuable 
both for patients and therapists. 
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Abstract 
 
Background/Aim. Mental health of university students is 
under increasing concern worldwide, because they face chal-
lenges which predisposes them to depression and anxiety. 
The aim of this study was to identify demographic and so-
cioeconomic variables associated with depressive and anxi-
ety symptoms among university students. Methods. This 
cross-sectional study on 1,940 university students was per-
formed using a questionnaire including demographic and 
socioeconomic variables, Beck Depression Inventory and 
Beck Anxiety Inventory. Results. The prevalence of de-
pressive symptoms in students was 23.6%, while the preva-
lence of anxiety symptoms was 33.5%. The depressive 
symptoms were significantly related to the study year (p = 
0.002), type of faculty (p = 0.014), satisfaction with college 
major choice (p < 0.001), satisfaction with grade point aver-
age (p < 0.001). Female students (odds ratio – OR = 1.791, 
95% confidence interval – CI = 1.351–2.374), older stu-
dents (OR = 1.110, 95% CI = 1.051-1.172), students who 
reported low family economic situation (OR = 2.091, 95% 

CI = 1.383–3.162), not owning the room (OR = 1.512, 95% 
CI = 1.103–2.074), dissatisfaction with graduate education 
(OR = 1.537, 95% CI = 1.165–2.027) were more likely to 
show depressive symptoms. The anxiety symptoms were 
significantly related to study year (p = 0.034), type of faculty 
(p < 0.001), family economic situation (p = 0.011), college 
residence (p = 0.001) satisfaction with the college major 
choice (p = 0.001), and satisfaction with graduate education 
(p < 0.001). Female students (OR = 1.901, 95% CI = 
1.490–2.425), and students who reported parents high ex-
pectations of academic success (OR = 1.290, 95% CI = 
1.022–1.630) were more likely to show anxiety symptoms. 
Conclusion. This is one of the largest study examining 
mental disorders in a sample of university students in Ser-
bia. These findings underscore the importance of early de-
tections of mental problems and prevention interventions in 
university students. 
 
Key words: 
depression; anxiety; students; signs and symptoms; 
prevalence; socioeconomic factors; serbia.

Apstrakt 
 
Uvod/Cilj. Mentalno zdravlje studenata postaje sve više sfe-
ra interesovanja na globalnom nivou, jer sučeljavanje sa broj-
nim životnim situacijama koje nosi ovaj period života ubrzava 
nastanak depresivnih i anksioznih poremećaja. Metode. Is-
traživanje je sprovedeno kao epidemiološka studija preseka na 
uzorku od 1 940 studenata, korišćenjem upitnika koji je pored 
demografskih i socioekonomskih karakteristika obuhvatao 
Bekovu skalu za procenu depresivnosti i Bekovu skalu za 
procenu anksioznosti. Rezultati. Na ispitivanom uzorku, 
prevalencija depresivnih simptoma iznosila je 23,6% a preva-

lencija anksioznih simptoma 33,5%. Utvrđeno je da postoji 
statistički značajna povezanost nastanka depresivnih simpto-
ma sa godinom studija (p = 0,002), vrstom fakulteta (p = 
0,014), zadovoljstvom izborom fakulteta (p < 0,001) i zado-
voljstvom prosečnom ocenom (p < 0,001). Regresionom ana-
lizom dobijeno je da su ženski pol (OR = 1,791, 95% CI = 
1,351–2,374), stariji uzrast (OR = 1,110, 95% CI = 1,051–
1,172), loš imovni status porodice (OR = 2,091, 95% CI = 
1,383–3,162), neposedovanje svoje sobe (OR = 1,512, 95% 
CI = 1,103–2,074), nezadovoljstvo uslovima studiranja (OR 
= 1,537, 95% CI = 1,165–2,027) pokazatelji nastanka depre-
sivnih simptoma. U pogledu anksioznih simptoma, utvrđena 
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je statistički značajna povezanost sa godinom studija (p = 
0,034), vrstom fakulteta (p < 0,001), mestom stanovanja za 
vreme studiranja (p = 0,001), porodičnim imovnim statusom 
(p = 0,011), zadovoljstvom izbora fakulteta (p = 0,001) i za-
dovoljstvom uslovima studiranja (p < 0,001). Regresionom 
analizom dobijeno je da su ženski pol (OR = 1,901, 95% CI 
= 1,490–2,425) i visoka očekivanja roditelja uspeha na studi-
jama (OR = 1,290, 95% CI = 1,022–1,630) prediktori nastan-
ka anksioznih simptoma. Zaključak. Studija predstavlja jed-

no od najvećih istraživanja koje se bavi procenom mentalnog 
zdravlja populacije studenata na teritoriji Srbije. Dobijeni re-
zultati ukazuju na značaj ranog prepoznavanja problema iz 
oblasti mentalnog zdravlja u cilju pripreme preventivnih pro-
grama. 
 
Ključne reči: 
depresija; anksioznost; studenti; znaci i simptomi; 
prevalenca; socioekonomski faktori; srbija.  

 

Introduction 

Mental health problems are a major public health con-
cern due to their high prevalence rates, difficult treatment, 
and often chronic course 1. In addition, the unrecognized 
burden of depression and anxiety became undeniably evident 
in developed and developing countries until the year 2000 2. 
In the European region, mental disorders, including anxiety 
and depression, are the second largest contributor to the bur-
den of disease (measured using disability-adjusted life years 
− DALYs) and the most important cause of disability 3. By 
the year 2020, if current trends for demographic and epide-
miological transition continue, burden of depression will be-
come the second leading cause of DALYs lost 4. Anxiety di-
sorders also rank among the twenty conditions contributing 
the largest global share of years lived with disability 
(YLDs) 5. Furthermore, most lifetime mental disorders have 
their first onset during the typical university age 6, 7, making 
depression a particularly salient problem area for student po-
pulation 8. Worldwide estimation of current depression pre-
valence range upwards from 8% 9 to as high as 85% among 
university students 10. Regarding anxiety symptoms, the pre-
valence will range from 8% 9 to 47.7% 10. Generally, the pre-
valence seems to be increasing. In the United States of Ame-
rica, the National College Health Assessment reported that 1 
in 3 undergraduates had at least one episode in the previous 
year of “feeling so depressed it was difficult to function” 7. 
With symptoms of nearly three-fourths of all lifetime diag-
nosable mental health disorders it is critical to identify these 
disorders as early in life as possible 11. 

Studies show that female students had almost two times 
higher level of depression compared to their male counter-
parts 12. Socioeconomic parameters that are connected with 
the prevalence of depression are low incomes and financial 
problems (lower socioeconomical status), lower education 
level, bad living conditions and urban life style 13. Higher 
anxiety level in female (aged 20–30 years) shows no diffe-
rences regarding religion and socioeconomical status 14. Ot-
her potential stressors for depression and anxiety can be: 
transition to university life, acclimating to a new environ-
ment, establishing new social networks, meeting their perso-
nal goals 15, academic factors (year of study, area of 
study) 16, academic overload and demands, financial pressu-
res, pressure to succeed 17, separation from their usual sup-
port network 15, 18. On the other hand, sometimes there is a 
high level of stigmatization associated with mental illness 19. 
Previously obtained data in Serbia showed that about 1/3 of 

high school and university students population manifested 
signs of psychological distress and has mental problems 20. 
Moreover, mild depression was reported to be six times more 
prevalent than severe depression and it was more prevalent 
in the 20–24 age groups. This could be considered as a kind 
of maladaptive behavior 21.  

From the public health perspectives, early detection of 
mental health problems is essential, especially in young 
adults, in order to conduct appropriate screening and inter-
vention programs 22, 23 and to improve the longer-term prog-
nosis related to future risk of depression 24.  

The general applicability of published results concer-
ning student’s mental health is limited. Most studies are ba-
sed on samples that are not representative of the general stu-
dent population, due to confinedment to a single faculty, to 
the specified years of study to one academic field or are se-
lected using non-probabilistic methods 16. After considering 
all these factors, we planed to estimate the prevalence of de-
pressive and anxiety symptoms and to examine the specific 
demographic, socioeconomic correlates of depressive and 
anxiety symptoms. 

Methods 

Study design and participants  

The study was a cross-sectional survey of students at-
tending University of Kragujevac, Serbia, in the year 
2013/2014. University of Kragujevac, with its twelve faculti-
es, is a state-owned university in Central Serbia. Six of its 
faculties are located in Kragujevac, while the other six facul-
ties are located in five towns of Central Serbia, thus covering 
the area with more than 2,500,000 inhabitants. All the twelve 
faculties were selected for the survey: Faculty of Agronomy, 
Faculty of Economics, Faculty of Engineering, Faculty of 
Mechanical and Civil Engineering, Faculty of Medical Sci-
ences, Faculty of Education, Faculty of Law, Faculty of Na-
tural Sciences and Mathematics, Faculty of Technical Scien-
ces, Teachers Training Faculty, Faculty of Philology and 
Arts, Faculty of Hotel Management and Tourism. The stu-
dents were randomly sampled from every study year of each 
faculty, in proportion to the size of the faculty in relation to 
the total number of students in University. We randomly se-
lected 1,940 students from the total of 18,123 students at the 
University of Kragujevac. The students were sorted out from 
the university students data base according to previously ge-
nerated random order (random computer function). 
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Procedure  

A self administered anonymous questionnaire which com-
prised of demographic and socioeconomic variables, Beck Dep-
ression Inventory (BDI-IA) and Beck Anxiety Inventory (BAI) 
were used. Ethical approval was obtained from the Faculty of 
Medical Sciences Ethical Committee. Participation was 
completely voluntary, with no economic or other motivation. In-
formed consent was obtained, and confidentiality of the respon-
ses was assured. The study was conducted in the participants 
own classrooms by the leading researcher. Those who were ab-
sent during the distribution of questionnaires were excluded. 
The research was completed within 35 weeks. 

Instruments 

A self-assessment questionnaire with detailed subdomain 
questions was used to determine variables. Symptoms of dep-
ression were evaluated through the scale BDI-IA. This scale 
was developed in the 1960's and is one of the most widely 
used instruments for measuring the severity of depression, 
with the focus on behavioral and cognitive aspects of these di-
sorders 25. It was designed to document a variety of depressive 
symptoms the individual experienced over the preceding 
week. It consists of 21 items, each answer being scored on a 
scale ranging from 0 to 3. The total score has a minimum of 0 
and a maximum of 63. The rating scale was as follows: 0 to 9 
– no symptoms, 10 to 15 – mild mood change or mild depres-
sion state; 16 to19 – mild to moderate depression, 20 to 29 – 
moderate depression and 30 to 63 – severe or clinical depres-
sion The internal consistency for the BDI-IA was good, with 
average alpha coefficient of 0.81 for non psychiatric samples 
and with highly intercorrelated items 26.  

Symptoms of anxiety were evaluated through the BAI sca-
le, a short list describing 21 anxiety symptoms which bothered 
them in the past week. The scale consists of 21 items, each 
answer being scored on a scale ranging from 0 to 3. The total 
score has a minimum of 0 and a maximum of 63. A total score 
of 0 to 7 is interpreted as a “minimal” level of anxiety, 8 to 15 as 
a “mild” level of anxiety, 16 to 25 as a “moderate” level of 
anxiety, and 26 to 63 as a “severe” level of anxiety 27. 

Statistical analysis and assessment  

Data analysis was carried out using IBM Statistical Pa-
ckage for the Social Sciences (SPSS) software version 19.0. 
Data cleaning was done to detect any missing values, coding 
error or any illogical data values. The qualitative variables 
(demographic and socioeconomic) were presented with the 
numbers and as a percentage. The continuous variables (dep-
ression, anxiety and symptoms scores), were presented as 
means and standard deviation (SD). Descriptive statistics for 
all sociodemographic characteristics, depressive and anxiety 
symptoms of the participants were calculated, expressed as 
appropriately in frequencies, mean values and standard devi-
ation. Student’s t-test, Fisher’s exact test 2 Pearson and 
Spearman correlations were all used to look for any existing 
association between demographic and socioeconomic cha-

racteristics, and anxiety and depression. All tests were 2-
tailed, and the level of significance was set at p < 0.05.We 
conducted univariate and multivariate logistic regression 
analysis to study associations between depressive, anxiety 
symptoms and potential risk factors. The results are reported 
as odds ratios (OR) with 95% confidence intervals (CI). 

Results 

From 1,968 distributed questionnaires, a total of 1,940 
students completed questionnaire during the survey with the 
response rate of 98.6%. The mean age of the participating 
students was 21.04 (SD = ± 2.23) years with the range of 18–
57 years. The demographic and socioeconomic characteris-
tics of the sample are summarized in Table 1.  

Regarding depressive symptoms, the mean BDI-IA sco-
re was 6.12 (SD = ± 6.4), with the range between 0 and 63. 
Further analysis indicated that 15.4% of the students had the 
score between 10 and 15 (mild depression state), 4.2% the 
score between 16 and 19 mild to moderate depression), 2.9% 
the score between 20 and 29 (moderate depression), 1.1% the 
score between 30 and 63 (severe depression). The mean BAI 
score for anxiety symptoms was 6.88 (SD = ±7.3), with the 
range between 0 and 63. About 22.7% of the respondents had 
a score between 8 and 15 (mild anxiety), 7.4% the score 
between 16 and 25 (moderate anxiety), 3.4% the score 
between 26 and 63 (severe anxiety). 

The depressive symptoms were significantly related to 
the study year (p = 0.002), the type of faculty (p = 0.014), sati-
sfaction with the college major choice (p < 0.001), and satis-
faction with grade point average (p < 0.001). 

We found no significant association of depressive 
symptoms with father’s educational level (p = 0.815), father's 
employment (p = 0.669), mother’s educational level (p = 
0.969), mother's employment, (p = 0.393), residence (p = 
0.928) marital status, (p = 0.510) having children, (p = 0.825), 
college residence (p = 0.097), parent’s high expectations of 
academic success (p = 0.069) and professors high expectations 
of academic success (p = 0.158). Association of depressive 
symptoms with potential risk factors is summarized in Table 2. 

Analyses of logistic regression model indicated that the 
possibility of having depressive symptoms was significantly 
higher in students who were female (OR = 1.791; 95%, CI, 
1.351–2.374) who were older (OR = 1.110; 95% CI, 1.051–
1.172), had a low family economic situation (OR = 2.091; 
95% CI, 1.383–3.162), had dissatisfaction with graduate 
education (OR = 1.537; 95% CI, 1.165–2.027) and students 
who did not have their own room (OR = 1.512; 95% CI, 
1.103–2.074). Logistic regression model on depressive 
symptoms is shown in Table 3. 

The anxiety symptoms were significantly related to 
study year (p = 0.034), type of faculty (p < 0.001), family 
economic situation (p = 0.011), college residence (p = 
0.001), satisfaction with the college major choice (p = 
0.001), and satisfaction with graduate education (p < 0.001).  

No statistically significant relationship was found 
between anxiety symptoms and age (p = 0.096), father’s 
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Table 1 
Demographic and socioeconomic factors of the sample of university students (n = 1,940) 

Variable n (%) 
Gender (total number)  1,931  

male 672 34.8 
female 1,259 65.2 

Age (year), ґ ± SD 21.04 ± 2.23  
Study year (total number)  1,931  

1 577  29.9  
2 519 26.9 
3 385 19.9 
4 300 15.5 
5 67 3.5 
6 83 4.3 

Father’s educational level (total number)  1,875  
uneducated 8 0.4 
primary school 111 5.9 
high school 1,335 71.2 
university  421 22.5 

Father's employment, (total number)  1,853  
yes  1,213  65.5  
no 640 34.5 

Mother’s educational level (total number)  1,903  
uneducated 5 0.2 

primary school 158 8.3 
high school 1,324 69.6 
university  416 21.9 

Mother’s employment (total number) 1,893  
yes 1,055  55.7 
no 838 44.3 

Residence (total number) 1,925  
urban 1,067 55.4 
semi-urban 379 19.7 
rural 479 24.9 

Marital status (total number) 1,922  
never married 1,872 97.3 
married 42 2.2 
separated 3 0.2 
widowed 5 0.3 

Having children (total number) 1,924  
yes 54 2.8  
no 1,870 97.2 

Owning the room (total number) 1,908  
yes 327  17.1  
no 1,581 82.9 

Family economic situation (total number) (n = 1,916)  
very good 126 6.6 
good 642 33.5 
moderate 982 51.3 
poor 145 7.6 
very poor 21 1 

College residence (total number) (n = 1,841)  
campus 218 11.8 
other 1,623 88.2 

Satisfaction with college major choice (total number) 1,920  
very 613 31.9 
mostly 1,118 58.2 
not particular 154 8 
not at all 35 1.9 

Satisfaction with graduate education (total number) 1,910  
yes  1,306  68.4  
no 604 31.6 

Satisfaction with grade point average (total number) 1,710  
yes  976  57.1 
no 734 42.9 

Parents high expectations of academic success 
 (total number) 1,910  

I completely agree  161 8.4 
I agree 484 25.3 
I don't know 311 16.3 
I don't agree 697 36.5 
I absolutely disagree 257 13.5 

Professors high expectations of academic success 
 (total number) 1,880  

I completely agree  124 6.6 
I agree 322 17.1 
I don't know 796 42.3 
I don't agree 477 25.4 
I absolutely disagree 161 8.6 
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 Table 2 
Association of depressive symptoms with potential risk factors 

Depressive symptoms (% of patients) 
 Variable 

none mild 
moderate 
& severe 

2 DF p 

Gender             
male 82.0 10.9 7.1 17.71 2 < 0.001 
female 73.4 17.8 8.7    

Age    25.138 2 < 0.001 
Study year       

1 81.5 10.1 8.4 27.526 10 0.002 
2 72.8 17.0 10.1    
3 75.4 18.0 6.6    
4 76.0 16.7 7.3    
5 77.4 11.3 11.3    
6 68.7 26.5 4.8    

Faculties    39.041 22 0.014 
Owning the room       

yes 78.0 14.7 7.4 13.073 2 < 0.001 
no 69.0 18.6 12.4    

Family economic situation       
very good 86.5 7.2 6.3 44.667 8 < 0.001 
good 81.3 12.8 6.0    
moderate 74.8 16.1 9.1    
poor 59.8 26.5 13.6    
very poor 50.0 38.9 11.1    

Satisfaction with college major choice      
very 83.4 10.8 5.8 49.772 6 < 0.001 
mostly 75.6 16.5 7.9    
not particular 59.3 24.3 16.4    
not at all 60.0 16.7 23.3    

Satisfaction with graduate education        
yes 80.8 12.6 6.6 38.257 4 < 0.001 
no 67.3 21.5 11.1    

Satisfaction with grade point average        
yes 80.2 13.7 6.1 28.194 2 < 0.001 
no 68.9 19.5 11.6    

DF – degrees of freedom. 
 

Table 3 
Logistic regression model on depressive symptoms 

Variables B p OR OR (95% CI) 
Gender 0.583 0.000 1.791 1.351 2.374 
Age 0.104 0.000 1.110 1.051 1.172 
Low family economic situation 0.738 0.000 2.091 1.383 3.162 
Owning the room 0.414 0.010 1.512 1.103 2.074 
Dissatisfaction with graduate education  0.430 0.002 1.537 1.165 2.027 

OR – odds ratio; CI – confidence interval. 

 

educational level (p = 0.371), father's employment (p = 
0.491), mother’s educational level (p = 0.564), mother's 
employment (p = 0.933), residence (p = 0.677), marital status 
(p = 0.493), having children (p = 0.398), owning a room (p = 
0.051), satisfaction with grade point average (p = 0.196), and 
professors high expectations of academic success (p = 
0.113). Association of anxiety symptoms with potential risk 
factors is summarized in Table 4. 

The possibility of having anxiety symptoms was 
significantly higher in students who were female (OR = 
1.901; 95% CI, 1.490–2.425); and had parents with high 
expectations about academic success (OR = 1.290; 95% CI, 
1.022–1.630). Logistic regression model on anxiety 
symptoms is shown in Table 5. 

Discussion 

The present study is one of the largest epidemiological 
studies, regarding mental health status among university stu-
dents, in this region.  

The primary objective of this study was to investigate 
the prevalence of depressive and anxiety symptoms in 
university students. We found that the prevalence of depres-
sive symptoms was 23.6%, while the prevalence of anxiety 
symptoms was 33.5%. A significantly increased rate of dep-
ression in college students, previously reported from the U.S. 
and Western Europe studies, confirmed previous concerns 
about global growth 28, especially which includes deficits in 
cognitive, emotional and physical development 29. Although, 
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our findings for the prevalence of depressive and anxiety 
symptoms are higher than the results of a large American 
study (17.3% and 9.8%, respectively) 30, and Australian 
study (8% and 13% respectively) 9, they are similar with so-
me European studies, especially about the prevalence of dep-
ressive symptoms (23% in Germany, 27.1% in Turkey) 18, 31. 
Interestingly, other European studies reported higher occur-
rence of depressive symptoms (34% in Poland, 39% in Bul-
garia, 52.4% in Greece) 15, while the lowest prevalence has 
been reported in the students in Switzerland (10.2%) 32. All 
these variations could be explained by cultural differences, 
demographic and socioeconomic situation. One of the few 
studies from the former republics of Yugoslavia showed 
lower prevalence of depressive symptoms than our study 

(Croatia 9.4% 33, FYR Macedonia 10.4% 34) but higher for 
anxiety symptoms (FYR Macedonia 65.5% 34). It should, 
however, be noted that these discrepancies may be due to the 
small sample sizes. No closely related research studies, on 
the prevalence of depressive and anxiety symptoms, have 
been previously conducted among university students in Ser-
bia, thus there are no data available for comparison.  

The second objective of this study was to examine the 
demographic, socioeconomic correlates of depressive and 
anxiety symptoms, and the results are summarized in Tables 
2 and 4. The present study reported statistically significant 
differences in depressive symptoms by gender, with a higher 
prevalence among female student. Using regression analysis 
we found that female students were 79.1% likely to get dep-

Table 4  
Association of anxiety symptoms with potential risk factors 

Anxiety symptoms (% of patients) 
 Variable 

none mild 
moderate  
& severe 

x2 DF p 

Gender           
male 76.6% 15.4% 8.0% 42.992 2 < 0.001 
female 73.4% 17.8% 8.7%    

Study year       
1 71.6% 20.3% 8.1% 19.527 10 0.034 
2 63.7% 24.4% 11.9%    
3 60.5% 24.6% 15.0%    
4 66.7% 22.2% 11.1%    
5 71.9% 19.3% 8.8%    
6 68.3% 25.6% 6.1%    

Faculties    53.365 22 < 0.001 
Family economic situation       

very good 64.5% 20.6% 15.0% 19.799 8 0.011 
good 70.2% 20.7% 9.1%    
moderate 65.0% 24.5% 10.5%    
poor 59.4% 24.2% 16.4%    
very poor 55.0% 15.0% 30.0%    

College residence       
campus 67.7% 21.3% 11.0% 13.637 2 0.001 
other 56.4% 32.7% 10.9%    

Satisfaction with college major choice      
very 70.7% 20.7% 8.6% 22.43 6 0.001 
mostly 66.0% 22.6% 11.4%    
not particular 53.2% 34.0% 12.8%    
not at all 60.0% 16.7% 23.3%    

Satisfaction with graduate education        
yes 69.3% 21.6% 9.1% 24.909 4 < 0.001 
no 60.2% 25.3% 14.4%    

Parents high expectations of academic success       
I completely agree  56.1% 25.9% 18.0% 17.365 8 0.027 
I agree 63.2% 24.3% 12.5%    
I don't know 65.4% 24.3% 10.4%    
I don't agree 70.5% 20.7% 8.7%    
I absolutelly disagree 67.2% 22.1% 10.6%    

DF – degrees of freedom. 
 

 Table 5 
Logistic regression model on anxiety symptoms 

Variables B p OR OR (95% CI) 
Gender 0.642 0.000 1.901 1.490 2.425 
Parents high expectations of academic success 0.255 0.032 1.290 1.022 1.630 

OR – odds ratio. 
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ressive symptoms, while 90.1% were more likely to suffer 
from anxiety symptoms, compared to male students. This is 
consistent with the majority of the studies regarding depres-
sive symptoms 15, 18, 30, while a number of studies have found 
either no differences 6, 7, 31 or the opposite pattern 17. In addi-
tion, our results are consistent with higher rates of anxiety 
symptoms among females found by other researchers, altho-
ugh no significant association existed for depressive 
symptoms 35, 36. One of the explanations may be because fe-
males are more likely to report concern, stress and feeling of 
lack of competence, different sociodemographic background 
or even including factors related to gender role and 
potentially stressful transforming events.  

In our study depressive symptoms increased with increa-
sing age, about 11% for every year of life. Tendencies showed 
significant increases from early adolescence, peaks in late ado-
lescence (16–18 years) and decreases towards older ages 18, 37. 
Potentially stressful events are presumed to elicit mental health 
problems, such as employment, economic situation, graduation 
and marriage pressures 6, 30, 38. On the contrary, some other stu-
dies have failed to find this association 39. 

This study shows that students with lower socioecono-
mic background had a statistically significantly higher risk of 
depressive and anxiety symptoms. Using regression analysis, 
we also observed that students which reported low socioeco-
nomic situation substantially have 109.1% the likelihood to 
develop depressive symptoms compared with those in the 
highest socioeconomic group. The inverse relationship 
between socioeconomic status and mental health problems is 
well established in general population samples 6, 30, 35. 
Additionally, a meta-analysis in different European countries 
found unambiguous evidence that financial struggles had 
higher odds for depression 18 and anxiety, as well 22. 

Furthermore, our study concludes that there is a significant 
difference between the mean depression scores and not having 
own room, with a higher likelihood of depressive symptoms up 
to 51.2%. There were almost significant interactions regarding 
the student’s anxiety symptoms. More than three persons per ro-
om are related to psychiatric illness 40 although some studies 
findings are contrary 39. These findings might be correlated with 
sociological and culturological differences. 

Another important aspect of our study, regarding subcli-
nical depressive symptoms (usually corresponds to mild dep-
ressive episodes according to ICD-10 classification), revealed 
that it is high in such populations (15.4%). Studies from other 
countries show a wide variety of rates ranging between 10% 
and 44% 6, 41–44. In our culture there is still no awareness that 
depression and anxiety are disorders of youth. Because of that, 
mild depression and anxiety sometimes are not diagnosed and 
treated by health professionals. This underlines the importance 
for establishing proper screening tools for early identification 
and treatment of subclinical forms of depression. 

Some stressful life events like dissatisfaction with the 
college major choice and dissatisfaction with graduate edu-
cation was significant associated with depressive and anxiety 
symptoms. Our study indicates that students who are dissati-
sfied with graduate education were 53.7% more likely to ha-
ve depressive symptoms. Students exposed to heavy acade-

mic workloads, strong examination criteria and being over-
burdened with test schedule, contributed to many of 
unhealthy behaviors 44, 45 and were significantly associated 
with anxiety 30 and depressive symptoms 6, 31. 

Consequently, the present study also revealed associati-
on between low overall success in grade point average and 
depressive symptoms, but no significant association with 
anxiety symptoms. These coincidence have been reported by 
other authors 46, while others failed to find this correlation 37.  

Another important aspect of our study is statistically si-
gnificant correlations of pressure for success and depressive 
and anxiety symptoms especially when they are not able to 
meet the expectations of their parents. The observed associa-
tion signifies that students were 29.0% more likely to have 
anxiety symptoms. Pressure to perform well academically, 
parental expectations and criticism is a strong predisposing 
factor for depression 47. These findings suggest that relation-
ship with parents have a substantial causal relation with the 
depressive and anxiety symptoms, especially during this de-
licate period in their life. 

Consistent with findings from similar studies 22, 31 we 
also found a significant correlation between the study year 
and higher level of depressive and anxiety symptoms. In ad-
dition, we found that the sixth year students had the highest 
average BDI-IA scores, compared with the first year stu-
dents. Next, the highest average BAI scores had the third 
year students, in regard to senior students. Senior students 
had higher depression scores compared with freshmen beca-
use postgraduate students worry about employment and futu-
re perspective and these stresses could be risk factors for de-
pressive and anxiety symptoms 6, 22, 37. The severity of the 
employment situation in Serbia, aggravates the employment 
pressure of college graduate. The Statistical Office of the 
Republic of Serbia published that the unemployment rate for 
youth aged 15–24 is reaching nearly 50% 48 and that situati-
on might be potential risk factor for mental disorders. The 
prevalence of anxiety and depressive symptoms were 
significantly related to the type of faculty. We also found 
that the students who were studying Faculty of Mechanical 
and Civil Engineering had the highest depression score 
(38.4%). Regarding anxiety, Faculty of Education (54.8%), 
Faculty of Hotel Management and Tourism (54.8%), Teac-
hers Training Faculty (48.6%), had higher anxiety scores. 
Students who were studying Faculty of Engineering had the 
lowest depression and anxiety scores (12% and 24.1% 
respectively). Several studies have been conducted with va-
rious and controversial results 49–51 due to methodological is-
sues that limit interpretation, different measure instruments 
and different settings and cultures. 

The primary limitation of the study is its cross-sectional 
design, which does not permit inferences about possible causal 
relations between the explanatory variables and disorders of in-
terest. It was not possible to assess the test–retest reliability of 
BDI/BAI in this sample as the survey was anonymous. Another 
limitation was the self-reported nature of this study. Finally, our 
sample comprised a group of students in just one university of 
Serbia, which may limit generalization of the results through the 
other universities. According to the Strategy 2020 by the World 
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Health Organization 52 strengthening mental health promotion 
programmes is highly relevant. 

Conclusion 

These results demonstrate that the high rates of depres-
sive and anxiety symptoms among university students are re-
lated to academic, nonacademic and cultural backgrounds. 
The last several years have provided data that highlight a ne-
glected public health problem in institutes of higher educati-
on. The importance of early identification, especially the mi-
nor signs of depression, could prevent or reduce its severity 
and chronicity. From a public health perspective, onset and 

development of mental illness in students is a potentially cri-
tical area for intervention programs. A particular challenge is 
to promote the early diagnosis of depression by initiating 
community-based intervention programmes and to reduce the 
stigma of mood disorders. Such efforts hold substantial pro-
mise for the development of interventions that may have a 
positive impact on the health and well-being of college stu-
dents. 
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Abstract 
 
Backgroung/Aim. Since combining conventional drugs 
with herbal medicinal products is in current research focus 
and possible of great interest as therapy improvement way, 
the aim of this study was to determine the effects of well-
established antiatherosclerotic drug atorvastatin (CAS num-
ber 134523-00-5) and commercially available artichoke leaf 
tincture (ALTINC), used as combined therapy, as well as to 
compare effects of these two treatments separately. Meth-
ods. Experimental animals were divided into five groups: 
the group I (the control group of rats fed with standard diet 
during 11 weeks), and the remaining 4 groups of rats (II, III, 
IV and V) fed with standard diet during the first week and 
then with hypercholesterolemic diet during the next 10 
weeks. The group II of rats were left without treatment, 
while in the groups III, IV and V were rats treated per os 
with atorvastatin (1.15 mg/kg body wright − b.w.), 
ALTINC (0.1 mL/kg b.w.) and their combination in same 
doses, respectively, for the last six weeks. Results. The cho-
lesterol rich diet led to pronounced hyperlipidemia which 

could not be overcame with the therapy. However, the ther-
apy showed positive effects on abdominal aorta wall thick-
ness and parameters of oxidative stress (malondialdehyde − 
MDA, proxidative-antioxidative balance − PAB) and anti-
oxidative protection (reduced glutathione − GSH, paraox-
anase 1 − PON1, superoxide dismutase − SODA SH 
groups), especially ALTINC was successful in oxidative 
status improvement. Conclusion. Separate treatments 
comparison showed that artichoke leaf tincture is very po-
tent antioxidant with beneficial effects in early stages of 
atherosclerosis. Since atorvastatin and constituents of 
ALTINC probably have different mechanisms of action, 
simultaneous use of both therapies could be beneficial but 
should be further investigated since our results showed that 
ALTINC is less effective when used in combination with 
atorvastatin. 
 
 
Key words:  
cynara scolimus; atorvastatin calcium; atherosclerosis; 
oxidative stress; rats; treatment outcome.

 
 

 

Apstrakt 
 
Uvod/Cilj. Savremena istraživanja sve više se okreću mo-
gućnosti kombinovanja konvencionalne terapije sa biljnim 
lekovitim proizvodima. Cilj ovog istraživanja bio je praćenje 
efekata atorvastatina (CAS broj 134523-00-5), poznatog leka 
koji se koristi u terapiji hiperlipidemije, i tinkture lista arti-
čoke primenjenih pojedinačno, kao i u obliku kombinovane 
terapije. Metode. Eksperimentalne životinje bile su podel-
jene u pet grupa: grupa I bila je kontrolna i činili su je pacovi 

hranjeni standardnom hranom za glodare tokom 11 nedelja, 
dok su preostale četiri grupe (II–V) činili pacovi koji su 
hranjeni standardnom hranom tokom prve nedelje, a potom 
u narednih 10 hranom bogatom holesterolom. Grupa II nije 
dobijala nikakav tretman, dok su III, IV i V posle 4. nedelje 
od početka uzimanja hrane bogate holesterolom, tokom 
narednih šest nedelja tretirane per os, redom: atorvastatinom 
u dozi od 1,15 mg/kg, tinkturom artičoke u dozi od 0,1 
mL/kg i njihovom kombinacijom u istim dozama. Rezul-
tati. Hrana bogata holesterolom izazvala je uznapredovalu 
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hiperholesterolemiju na koju terapija nije značajno delovala. 
Terapija je pokazala povoljan efekat na debljinu zida trbušne 
aorte, parametre oksidativnog stresa (malondialdehid − 
MDA, prooksidativni-antioksidativni balans − PAB) i anti-
oksidativne zaštite (redukovani glutation − GSH, SH grupe, 
paraoksonazu1 − PON1, superoksid dismutazu − SOD). 
Tinktura lista artičoke pokazala se najboljom u poboljšanju 
oksidativnog statusa. Zaključak. Poređenje pojedinačne 
terapije pokazalo je da tinktura lista artičoke ima jako anti-
oksidativno dejstvo i pokazuje povoljne efekte u početnim 

fazama aterosklerotskog procesa. S obzirom na to da ator-
vastatin i komponente tinkture lista artičoke verovatno de-
luju različitim mehanizmima, kombinovana primena može 
imati povoljne efekte, ali se mora dodatno ispitati jer dobi-
jeni rezultati ukazuju da je tinktura lista artičoke manje efi-
kasan kada se primenjuje zajedno sa atorvastatinom. 
 
Ključne reči: 
cynara scolimus; atorvastatin kalcijum; ateroskleroza; 
stres, oksidativni; pacovi; lečenje, ishod. 

 

Introduction 

Hyperlipidemia with plasma-elevated concentrations of 
cholesterol and low density cholesterol (LDL-C) is conside-
red to be the cause of cardiovascular disease. Treatment of 
hyperlipidemia needs diet control, exercise and using lipid-
lowering compounds such as drugs and diet. 

The 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) re-
ductase (EC 1.1.1.88) inhibitors (statins) have emerged as 
the most important class of lipid-lowering agents. Through 
inhibition of HMG-CoA reductase, they restrict the rate-
limiting step of cholesterol synthesis resulting in up-
regulation of low density lipopotein (LDL) receptors on the 
cell membrane and reduction of atherogenic LDL 
consequences. Several clinical trials have demonstrated the 
beneficial effects of statins in cardiovascular disorders, 
extending beyond their effects on cholesterol level, in 
primary and secondary prevention settings 1, 2. As a result, 
nowadays statins represent one of the most powerful agents 
for the treatment of cardiovascular events 3. Statins also have 
many cholesterol-independent (pleiotropic) beneficial effects 
such as their antioxidative activity 1, 4, 5. 

Although the side effects of statins are relatively low, 
they can cause rhabdomyolysis in rare cases 6. Therefore, re-
search to identify natural agents with lipid-lowering proper-
ties and with less or no adverse effects, especially medicinal 
plants, is warranted.  

Artichoke (Cynara scolymus L.) is a plant which is 
widely grown in Mediterranean countries. Leaves of this plant 
are rich in antioxidant constituents. It contains many different 
polyphenolic compounds such as cynarin, chlorogenic acid, lu-
teolin, apigenin 7, 8. Different types of artichoke leaf extract 
were reported to have a cholesterol-reducing effect on 
hypercholesterolemic subjects 9, 10. In addition, in vitro studies 
show that artichoke extract decreases the production of reacti-
ve oxygen species, oxidation of low-density lipoproteins and 
lipid peroxidation 11, 12. 

It is not unusual that patients on statin therapy 
concomitantly take herbal medicinal product (e.g. extracts of ar-
tichoke leaf prodacts or another) known for its antioxidant pro-
perties, therefore it is important to investigate any possible 
synergistic or opposite action of these treatments. Comparing 
antioxidant properties of these two therapies can give answer the 
question if it is reasonable to suggest artichoke leaf product usa-
ge in the beginning stages of atherosclerosis.  

Methods 

Diets, chemicals and herbal product 

In this experiment we used normal, commercial rat 
chow diet and special atherogenic diet prepared in our 
laboratory by adding cholesterol, sodium cholate and 
sunflower oil to commercial diet 13. Cholesterol and sodium 
cholate hydrate were purchased from Sigma Aldrich (Dorset, 
United Kingdom). Sunflower oil was purchased from ”Dija-
mant“ (Zrenjanin, Serbia). 

Concentrated phosphoric acid used for HPLC analysis 
was bought from J.T. Baker (Deventer, Netherland). Aceto-
nitrile, HPLC grade, methanol, as well as cynarin and chlo-
rogenic acid were purchased from Sigma Aldrich (Steinheim, 
Germany). Ultra pure water used for chromatography was 
prepared by means of TKA water purification system (Nie-
derelbert, Germany). 

Atorvastatin calcium standard used in the treatment was 
donated from Nobel Ilaç (Turkey).  

Herbal product used in the experiment was commercial 
artichoke leaf tincture  bought from the Institute for Medici-
nal Plant Research “Dr. Josif Pančić” (Belgrade, Serbia). 
Plant material used for tincture preparation  was dried 
primary rosette of artichoke plant. The method of extraction 
carried out by manufacturer was single percolation during 24 
hours. After that time extract was collected, left three days 
and then filtered. One part of plant material gives five parts 
of extract. Extraction was performed with mixture of ethanol 
and water (38:62, w/w). 

All other chemicals used for biochemical assays during 
the experiment were of the highest purity available and were 
obtained from Sigma Aldrich (Dorset, United Kingdom). 

Quantification of cynarin and chlorogenic acid in arti-
choke leaf tincture 

Since the manufacturer had not provided information on the 
chemical composition of the tincture, the content of cynarin and 
chlorogenic acid was determined by HPLC method described in 
Ph.Eur. 7.0 monograph for Artichoke Leaf (Cynarae folium).  

HPLC system used for experiment consisted of Agilent 
Technologies HP 1200 liquid chromatograph with binary 
pump and DAD detector (Agilent, Santa Clara, CA, SAD).  
A ZORBAX Eclipse Plus C18 Analytical (4.6 mm x 250 mm, 
5 μm) (Agilent, Santa Clara, CA, SAD) column was used for 



Page 180 VOJNOSANITETSKI PREGLED Vol. 73, No. 2 

Crevar-Sakač M, et al. Vojnosanit Pregl 2016; 73(2): 178–187. 

chromatographic separation of the compounds. The analytes 
were eluted by a gradient mobile phase system consisting of 
mobile phase A (phosphoric acid R : water R (0.5 : 99.5 v/v)) 
and mobile phase B (phosphoric acid R : acetonitrile R (0.5 : 
99.5 v/v)). During the first minute after injection mobile phase 
was isocratic (92% mobile phase A and 8% mobile phase B). 
From the first to the twentieth minute linear change from 92% 
to 75% mobile phase A and from 8% to 25% mobile phase B 
was performed. For the next  13 minutes the ratio of mobile 
phases remained 75% mobile phase A and 25% mobile phase 
B. During the last two minutes of chromatografic run (33–35 
minutes) linear change from 75% to 0% mobile phase A and 
from 25% to 100% mobile phase B was performed. The flow 
rate was 1.2 mL/min. The column temperature was 40ºC and 
detection was performed on 330 nm. 

Reference solution of cynarin was prepared by dissol-
ving 5 mg of standard substance in 50 mL of methanol and 
further transfering 2.5 mL of prepared solution to 10 mL vo-
lumetric flask and diluting to volume with methanol. Refe-
rence solution of chlorogenic acid was prepared in the same 
way. Concentrations of cynarin and chlorogenic acid in pre-
pared standard solutions were 0.025 mg mL-1. A sample of 
the examined tincture for HPLC analysis was prepared by di-
luting 1 mL of tincture to 10 mL with the mixture of water 
and methanol (50:50, v/v). 1 mL of prepared solution was 
further diluted to 5 mL with the same diluent. 

Animals 

Male Wistar albino rats (7 weeks old, weighing 150–190 
g at the beginning of the experiment) were used for the 
experiment. Animals were obtained from the Military Medical 
Academy Farm (Belgrade, Serbia). They were housed in gro-
ups of three in a controlled environment with 12 h light and 
dark cycles and were allowed free access to food and water.  

All experimental procedures and protocols conformed 
to institutional guidelines for the care and use of animals in 
research No 5/10 (Ethics Committee of the University of 
Belgrade − Faculty of Pharmacy). 

Study protocol 

Rats were divided into five groups: the group I included 
control group rats fed with standard, normal diet (ND), and 
the remaining 4 groups (II, III, IV and V) were rats fed with 
normal pellet chow for one week, and then with 
hypercholesterolemic diet (standard pellet chow supplemen-
ted with 2% cholesterol, 3% sunflower oil and 1% sodium 
cholate) for the next ten weeks. The group II [atherogenic di-
et (AD) group] was left without treatment, while the groups 
III, IV and V consisted of atherogenic diet rats treated per os 
after four weeks without therapy, with atorvastatin (1.15 
mg/kg b.w.), artichoke leaf tincture (0.1 mL/kg b.w.), and 
their combination, respectively, for the next six weeks. This 
therapy was applied to animals with a gastric probe. Atorvas-
tatin was prepared as suspension in saline solution and artic-
hoke leaf tincture was diluted with the same solvent for 
simplicity of application.  

Doses of atorvastatin and ALTINC were chosen and 
calculated according to doses usually prescribed to humans 
and available data from experiments previously conducted 
by other researchers 14–16. It was taken that grown up person 
of average body weight 70 kg takes 80 mg of atorvastatin 
daily, which means approximately 1.15 mg per kg body 
weight. In manual published by the manufacturer of com-
mercial tincture is written that grown-up person should take 
30 drops of tincture 3 times a day which means 90 drops in 
total daily. If average body weight of grown up person is 70 
kg, that means 1.29 drops of ALTINC per kg body weight. 
For easier measurement and possible loss during treatment 
dose of ALTINC was 0.1 mL/kg b.w. These doses were 
extrapolated to experimental animals' average body weight. 
Body weights of rats were measured and doses of atorvasta-
tin and ALTINC were recalculated once a week. 

At the end of the experiment, animals from each group 
were fasted overnight, anesthetized by growing concentration of 
CO2 and blood samples were collected directly from the heart in 
test tubes containing heparine and centrifuged 3,000 rpm for 15 
min. Plasma samples were stored at -80ºC until they were 
analyzed. One part of the blood samples was hemolysed and 
erythrocyte hemolysates were kept at -80ºC until further analysis.  

The liver of the rat was immediately removed, washed in 
ice-cold saline solution and blotted. Accurately-weighed pie-
ces of tissue were minced and homogenized in nine volumes 
of 0.1 M phosphate buffer (pH 7.4), containing 1.15% KCl, 
using a polytron homogenizer. A portion of the homogenate 
was kept at -80ºC for the determination of malondialdehyde 
(MDA) and reduced glutathione (GSH) content. 

Biochemical analysis 

In plasma samples alanine aminotransferase (ALT, EC 
2.6.1.2), aspartate aminotransferase (AST, EC 2.6.1.1), total 
proteins, glucose, total cholesterol (TC), triglycerides (TG) 
and high densitylipoprotein cholesterol (HDL-C) were 
assayed by routine enzymatic methods using an ILab 300+ 
analyzer (Instrumentation Laboratory, Milan, Italy) 
and Randox Laboratories (Armdore, UK) reagents. LDL-C 
was calculated using the Friedwald equation. 

Oxidative stress parameters 

Malondialdehyde (MDA) concentrations were measu-
red using the thiobarbituric acid reactive substances 
(TBARS) assay employing the molar absorption coefficient 
of 1.56 x 105 M-1cm-1 and spectrophotometry at 535 nm 
previously described by Girotti et al. 17. Superoxidedismutase 
(SOD, EC 1.15.1.1) activity was measured according to the 
previously published method by Misra and Fridovich 18. Re-
duced glutathione (GSH) content was measured according to 
the method of Jollow et al. 19. Concentrations of sulfhydryl 
(SH) groups in plasma and erythrocytes were determined 
using 0.2 mmol/L 5.5′-dithiobis (2-nitrobenzoic acid) 
(DTNB) reported by Ellman 20. Plasma pro-oxidant-anti-
oxidant balance (PAB) was measured according to a 
previously published method 21. Rates of paraoxonase 
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(PON1, EC 3.1.8.1) activity towards diazoxon were measu-
red spectrophotometrically in plasma according to the met-
hod described by Richter and Furlong 22. Diazoxon was pur-
chased from Chem Service (West Chester, PA, USA). The 
activities are reported as IU/L. 

Abdominal aorta wall thickness examination 

For light microscopic examination, the lower portions of 
the abdominal aorta were dissected, formaldehyde-fixed and 
routinely embedded in paraffin. To distinguish between mus-
cle cells and extracellular components of the aortic wall, 5 µm 
thick, the transversal sections of the aorta were rehydrated and 
stained according to the Azan trichrome staining method. Stai-
ned sections were analyzed microscopically (DMLB light mic-
roscope, Leica Microsystems, Mannheim, Germany). Wall 
thickness was measured using Image J software (NIH, Bethes-
da, Maryland, USA) by random selection of ten positions on 
the sections from every animal. 

Statistical analysis 

The characteristics of the study populations are presen-
ted as means ± standard deviations. Studied variables were 
compared using ANOVA with Tukey-Snedecor test as a post 
hoc analysis. Statistical analyses were performed using 
PASW® Statistic version 18 (Chicago, Illinois, USA) and 
Microsoft® Office Excel 2007. A value of p less than 0.05 
was considered statistically significant. 

Results 

Content of cynarin and chlorogenic acid in artichoke 
leaf tincture 

The determined content of both, cynarin and chloroge-
nic acid in investigated tincture was 0.2%. 

Biochemical parameters 

Table 1 indicates basic biochemical and lipid parame-
ters, as well as animal body weight after six weeks of treat-
ment. Results showed an increased concentration of liver 
enzymes (AST and ALT) in the groups on the atherogenic 
diet and atorvastatin (alone or in combination with AL-
TINC). The group that received only ALTINC showed the 
same level of liver enzyme activities as normally fed rats.  

Lipid parameter concentrations were significantly higher 
in all the groups fed with atherogenic diet, except HDL-C con-
centrations which were similar in all the experimental groups 
and triglycerides which were lower in the groups on atheroge-
nic diet. The group on atorvastatin treatment showed the 
lowest concentration, although with no statistical significance.  

Abdominal aorta examination 

The atherogenic diet led to a significant increase in ab-
dominal aorta wall thickness comparing to rats fed with 
normal diet (Figure 1). It was found that all types of therapy 
had beneficial effect, but only the combination of atorvastatin  
and ALTINC decreased the thickness of the aortic wall with a 
statistically significant difference comparing to rats fed with 
atherogenic diet (p < 0.001) (Figure 1). Microscopic analysis 
of abdominal aorta (Figure 2A) revealed proper organization 
of muscular layers and elastic laminas maintained in most gro-
ups. Exceptions were the groups on AD and the group on 
AD + Ator (Figures 2B and C), where plaques were visible, 
distorting the proper organization of aortic wall tunica media. 

Determination of oxidative stress and antioxidative pa-
rameters in liver tissue 

To assess tissue oxidative status upon challenge with 
the atherogenic diet, as well as after antihyperlipidemic statin 
drug treatment, and under the influence of artichoke leaf 

 
Table 1 

Effect of atorvastatin (1.15 mg/kg body weight) and artichoke leaf tincture  
(ALTINC) (0.1 mL/kg body weight) treatment on general biochemical and lipid parameters after treatment 

Parameter ND AD AD + Ator AD + ALTINC AD + Ator + ALTINC p 
Weight gain (% comparing 
to weight at the beginning 
of the experiment) 

154 ± 21 196 ± 31a 187 ± 18a 175 ± 27 191 ± 18a ≤ 0.05 

ALT (IU) 39.5 ± 7.0 51.8 ± 12.8 56.2 ± 11.0 47.5 ± 12.2 64.3 ± 10.5 ≤ 0.01 
AST (IU) 122.8 ± 39.6 167.2 ± 19.1 205.4 ± 35.7aa 127.5 ± 52.8c 169.8 ± 19.3 ≤ 0.01 
tCHOL (mmol/L) 1.45 ± 0.19 2.96 ± 0.49 3.67 ± 1.75 4.48 ± 1.39a 3.80 ± 1.66 ≤ 0.01 
LDL (mmol/L) 0.64 ± 0.21 2.28 ± 0.53 3.06 ± 1.72 3.83 ± 1.45a 3.15 ± 1.67 ≤ 0.01 
HDL (mmol/L) 0.478 ± 0.057 0.446 ± 0.108 0.428 ± 0.064 0.442 ± 0.092 0.455 ± 0.075 0.86 
nonHDL (mmol/L) 0.97 ± 0.14 2.51 ± 0.49 3.24 ± 1.74 3.49 ± 1.64 3.34 ± 1.68 ≤ 0.05 
TG (mmol/L) 0.737 ± 0.205 0.508 ± 0.114 0.382 ± 0.065 0.455 ± 0.126 0.422 ± 0.137 ≤ 0.001 
TP (g/L) 70.8 ± 7.8 71.5 ± 4.7 72.1 ± 1.4 69.2 ± 2.3 69.9 ± 1.6 0.780 
GLU (mmol/L) 7.3 ± 1.5 7.1 ± 1.8 6.6 ± 0.8 7.8 ± 1.1 8.3 ± 2.0 0.362 

ALT – alanine aminotransferase; AST – aspartate aminotransferase; tCHOL – total cholesterol concentration; LDL – concentration of 
cholesterol contained in low density lipoproteins; HDL – concentration of cholesterol contained in high density lipoproteins; nonHDL – 
concentration of cholesterol apart from cholesterol contained in high density lipoproteins; TG – concentration of triglycerides; TP – 
concentration of total proteins; GLU – concentration of glucose; ND – rats fed with normal diet; AD – rats fed with atherogenic diet, AD + Ator – 
rats fed with atherogenic diet treated with atorvastatin; AD + Ator + ALTINC – rats fed with atherogenic diet treated with atorvastatin and 
artichoke leaf tincture combination; AD + ALTINC – rats fed with atherogenic diet treated with artichoke leaf tincture. 
Note: The results are given as mean ± standard deviation. 

> p − values in the last column according to ANOVA; p − values according to post-hoc Tukey-Snedecor test: a p < 0.05, aa p < 0.01 vs ND; 
cp < 0.05 vs AD + Ator. 
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Fig. 1 − Average vaules of abdominal aorta wall thickness (μm) after six weeks of treatment. 

ND – normal diet; AD – atherogenic diet; AD + Ator – atherogenic diet with atorvastatin treatment, AD + Ator + 
ALTINC – atherogenic diet with atorvastatin and artichoke leaf tincture (ALTINC) treatment; AD + ALTINC – athero-

genic diet with artichoke leaf tincture treatment. 
Each bar represents the mean ± SEM (n = 6). Statistical comparison was performed using ANOVA with Tukey-Snedecor 

test as post hoc analysis. The stars show a p value between groups connected with lines; ***p < 0.001. 
 

 

Fig. 2 − Representative photomicrographs of cross-sections through the abdominal aorta. 
A – normal diet; B – atherogenic diet; C – atherogenic diet with atorvastatin treatment; D – atherogenic diet with atorvas-

tatin and artichoke leaf tincture treatment; E – atherogenic diet with artichoke leaf tincture treatment. 
The differences in tunica media thickness among the groups are observed. Also, in tunica media of rats on atherogenic diet 
and rats on atherogenic diet treated with atorvastatin, plaques are visible (spots marked area), leading to the distortion of 

proper organization of muscle layers and elastic laminas of tunica media (Azan trichrome staining, scale bars 50 μm). 

tincture treatment we performed liver tissue oxidative stress 
analysis, i.e. MDA and GSH determination. 

Malondialdehyde increased after the atherogenic diet. 
The therapy slightly lowered MDA, comparing with the 
group that was on the atherogenic diet, but without statisti-
cal significance (Figure 3). Our results showed a decrease 

in liver tissue GSH concentration after the atherogenic diet. 
Treatment with atorvastatin, ALTINC and the combination 
of both increased the concentration of GSH several fold 
(Figures 2D and 2E). Reduced glutathione was highest in 
the group that received ALTINC, far above GSH for ani-
mals on the ND (p < 0.001).  
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Determination of oxidative stress and antioxidative pa-
rameters in plasma 

Oxidative stress and antioxidative parameters were de-
termined in plasma to estimate the oxidative stress changes 
in circulation (Table 2). 

Malondialdehyde increased in all the treated groups 
(p  0.05 compared with the ND group). 

Prooxidative – antioxidative balance (PAB) value was 
higher in the groups on the AD and atorvastatin treatment re-
gardless of whether it was administered alone or in combina-
tion with ALTINC (p < 0.01) compared with the ND group. 
The group that received only ALTINC showed values com-
parable with the group on the ND. Superoxide dismutase 
(SOD) activity was slightly lower in the group that was on 
the atherogenic diet. The therapy increased SOD activity 
(statistically significant effect of ALTINC, comparing with 
the groups on normal and atherogenic diets). 

We found increased concentrations of total SH groups 
in all experimental groups compared with the ND group, alt-
hough this increase was not statistically significant. The con-
centration of GSH significantly fell under the influence of 
AD. Atorvastatin and the combined treatment failed to incre-
ase GSH, but the ALTINC increased GSH significantly. 

PON1 activity significantly decreased in the group gi-
ven atherogenic diet. The therapy with either atorvastatin or 
ALTINC alone has no effect on the activity of paraoxonase. 
Only the combination of atorvastatin and ALTINC was able 
to maintain PON1 activity at baseline levels.  

Determination of oxidative stress and antioxidative pa-
rameters in erythrocyte hemolysate 

Oxidative stress and antioxidative parameters were mea-
sured in erythrocyte hemolysate to determine the oxidative-
stress changes in blood cells (Table 3). There was no difference  

 

Fig. 3 − Oxidative stress status in liver tissue after six weeks of treatment. 
a – glutathione (GSH) concentration; b – melondialdehyde (MDA) concentration; ND – normal diet; AD – atherogenic diet; AD 
+ Ator – atherogenic diet with atorvastatin treatment; AD + Ator + ALTINC – atherogenic diet with atorvastatin and artichoke 

leaf tinctura treatment; AD + ALTINC – atherogenic diet with artichoke leaf tinctura treatment. 
Each bar represents the mean ± SEM (n = 6). Statistical comparison was performed using ANOVA with Tukey-Snedecor 

test as post hoc analysis. The stars show a p value between groups connected with lines. ***p < 0.001. 
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in MDA levels and concentration of SH groups between all 
examined groups (p > 0.05). 

SOD activity was significantly higher (p < 0.05) in the 
groups on the atherogenic diet regardless of the therapy. 
SOD activity was highest in the groups that had received 
ALTINC as treatment (alone or in combination with atorvas-
tatin). All the groups receiving therapy showed higher GSH 
concentrations. The treatment with ALTINC led to the hig-
hest level of GSH (p < 0.01 comparing with the normal diet; 
p < 0.05 comparing with the atherogenic diet). 

Discussion 

Cholesterol feeding has often been used in experimental 
animals to study the pathogenesis of atherosclerosis. We sup-
plemented a rat commercial diet with cholesterol, sodium chola-
te and sunlower oil as atherogenic compounds. Sodium cholate, 
which has an inhibitory action on hepatic cholesterol 7-α 
hydroxylase (EC 1.14.13.17) activity, is known to improve cho-
lesterol absorption because of its emulsifying properties 23. 

It is well-known that oxidative stress is a mechanism 
underlying pathogenesis of atherosclerosis. Our findings, 
which are in accordance with previous studies 23, 24, show that 
hypercholesterolemia disturbs PAB in favor of prooxidation in 
liver tissue (Figure 2). 

Atorvastatin is the first choice drug for reducing lipids 
in hypercholesterolemic patients. Several studies have de-
monstrated that atorvastatin has no influence in high HDL-C 
concentration 5. Atorvastatin has been found to exert benefi-
cial cardiovascular effects independent of its ability to lower 
lipid amounts, possibly due to its antioxidant properties 1, 4, 13. 
The mechanism involved in this phenomenon may be the 
ability of atorvastatin to reduce the production of reactive 
oxygen species 1. Also, atorvastatin may play a role in pro-
tecting low density lipoprotein (LDL) and HDL from 
oxidation by increasing antioxidant activity of the HDL-
associated enzyme PON1 4, 5. 

Different types of extracts of artichoke leaf have been 
considered to show antiatherogenic properties. It is reported 
that aqueous extract of artichoke leaf inhibits cholesterol 
biosynthesis in hepatocytes, decreases the oxidation of LDL, 
modulate endothelial functions and has choleretic activity 16. 
Studies clearly show that cynarin is the main dicaffeoylquinic 
acid and chlorogenic acid is the major monocaffeoyilquinic 
acid, whereas luteolin-7-O-glucoside is the major flavonoid. 
Both caffeoylquinic acids and flavonoids present in artichoke 
extracts are considered to be responsible for its antiatherogenic 
actions. Llorach at al. 7 investigated different artichoke 
byproducts (raw artichoke, blanched artichoke and artichoke 
blanching waters). They extracted phenolic constituents 
(expressed as caffeic acid derivatives) with methanol and 
water. Both, methanol and water extracts from artichoke 
byproducts showed a high free radical scavenging activity as 
well as capacity to inhibit lipid peroxidation. Gebhardt and 
Fausel 2 performed in vitro tests and exposed cultured rat 
hepatocytes to oxidation and cytotoxicity with tert-butyl 
hydroperoxide in order to characterize the antioxidative and 
hepatoprotective properties of aqueous artichoke extracts. 

They added aqueous artichoke extracts to rat hepatocytes prior 
or simultaneously with tert-butylhydroperoxide. In vitro studi-
es of Gebhardt and Fausel 12 have provided evidence that the 
antioxidant potential of aqueous extract of artichoke leaves is 
dependent on radical scavenging and metal ion chelating ef-
fects of its constituents such as cynarin, chlorogenic acid and 
flavonoids. However, pure constituents of artichoke leaf have 
been shown to produce less inhibitory activity on free radical 
production than any type of extract 11, 12. 

In the present study the cholesterol rich diet led to an inc-
rease in the concentration of several lipid parameters (total 
cholesterol, LDL-C, nonHDL-C), though not all: triglycerides 
and HDL-C were unaffected. The therapy with atorvastatin 
and ALTINC did not reduce the concentration of lipid parame-
ters, which was also noticed by other researchers 25 and which 
could be explained, at least in part, with supremacy of diet-
induced lipids. Also, this therapy did not influence HDL-C 
which is consistent with the published data 4, 5.  

Measurements of the abdominal aorta wall thickness have 
proven useful in predicting cardiovascular disease risk 26. Incre-
ase in the thickness of the abdominal aorta wall in this study in-
dicates the damage of the wall due to plaque formation in athe-
rogenesis. Intake of AD led to the thickening of the aortic wall 
(Figure 1), as well as to plaque formation (Figure 2). Relatively 
short atorvastatin treatment failed to restore the aortic wall as 
shown in Figures 1 and 2. Treatment with ALTINC (alone and 
especially in combination with atorvastatin) managed to reduce 
abdominal aorta wall thickness and reversed plaque formed du-
ring atherogenesis. More favorable effect of ALTINC compa-
ring to atorvastatin prove that ALTINC is better antioxidant. 
The effect of combination of atorvastatin and ALTINC shows 
that these two treatments have an additive effect. 

Liver transaminases (ALT and AST) in the 
hypercholesterolemic rats were higher than in normal ani-
mals, which may be attributed to the injury of liver tissue 27. 
We have noticed that treatment with atorvastatin in current 
work led to further increase in plasma transaminase levels. 
Previous research has shown that atorvastatin can induce a 
mild increase in ALT and AST activity. Long-term therapy 
in most cases does not lead to liver damage, although there 
are rare cases of acute hepatotoxicity induced by atorvastatin 27. 
The therapy with ALTINC decreased plasma transaminase 
activity demonstrating its hepatoprotective effect, which is in 
accordance with previous studies 12.  

Lipid peroxidation is a well-established mechanism of 
cellular injury and measurement of MDA is widely used as 
an indicator of oxidative stress in cells and tissues. Rats fed 
with atherogenic diet in this study showed increase in MDA 
concentration because of oxidative stress that occurred in at-
herogenesis 23. This therapy did not reduce plasma MDA le-
vel as expected, presumably because the very concentrated 
cholesterol diet led to advanced lipid peroxidation, which 
probably could not be prevented by the antioxidant activity 
of atorvastatin and ALTINC during the relatively short time 
of the experiment. On the other side, all types of therapy led 
to a significant reduction in the concentration of MDA in li-
ver tissue comparing to the group on atherogenic diet, indica-
ting that atorvastatin and aqueous-ethanolic artichoke leaf 
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extract have antioxidant effects, as shown by previous rese-
archers 1, 4, 12. The combination of ALTINC and atorvastatin 
showed an even stronger effect in preventing 
lipoperoxidation (Table 2). MDA levels in erythrocyte 
hemolysate did not differ significantly among the groups, but 
positive effects of every type of therapy was noticed. The 
therapy with ALTINC had especially beneficial effects as in 
liver tissue. 

Prooxidative-antioxidative balance was determined 
only in plasma and it increased upon atherogenic diet due to 
oxidative stress that occured. Atorvastatin therapy (alone or 
in combination with ALTINC) did not lead to a decrease of 
PAB as expected. Only therapy with ALTINC decreased 
PAB, which demonstrated antioxidative action of the plant 
extract (Table 3). 

Our results show that any form of therapy increased the 
concentration of SH groups that play a role in neutralizing 
free radicals in plasma, as expected. The most effective trea-
tment was with ALTINC. Changes in reduced glutathione 
levels were the same in all sample types (Tables 2 and 3). 
Atherogenic diet decreased the level of GSH, which was 
presumably used in neutralizing free radicals formed during 
the process of atherogenesis. The treatments in our 
experiment regenerated spent glutathione. ALTINC showed 
the strongest effect (Table 2) indicating strong antioxidant 
activity of some consituents, such as flavonoids and 
hydroxycinnamic acids to be effective hydrogen donors and 
metal chelators as shown by Zapolska-Downar et al. 28 who 
tested aqueous and ethanolic extracts of artichoke plant. Caf-
feic and chlorogenic acid have also been reported to stimula-
te hydroxyl radical formation and to have pro-oxidant 
activity on Cu2+-induced LDL oxidation 28. It has been de-
monstrated that aqueous and ethanolic extracts of artichoke 
plant protect LDL against oxidative modification in vitro 11. 
Gebhardt and Fausel 12 have reported that aqueous extract of 
artichoke leaf inhibits the production of MDA induced by 
exposure of cultured hepatocytes to t-butylhydroperoxide (t-
BHP). According to them, the observed antioxidative poten-
tial can be attributed to some well-known components of ar-
tichoke leaf extract, although their action cannot account for 
the full potency of the extract. In our study, antioxidant ef-
fect of ALTINC was obvious, especially when used alone in 
the treatment. Atorvastatin is extensively metabolized in the 
liver under the influence of the enzyme CP3A4 and therefore 
combinations in which it is used must be carefully selected 
since a lot of drugs is metabolized by the same enzymes 29. 
Constituents of artichoke leaf tincture (cynarin and chloro-
genic acid) are metabolized in the same manner. So, a possi-
ble interaction between ALTINC and atorvastatin could be 
on the metabolism level. 

Paraoxonase has emerged as the component of HDL 
most likely to explain its ability to metabolize lipid peroxides 
and to prevent their accumulation in LDL. Paraoxonase 
immunoreactivity is known to be increasingly present in the 
arterial wall as atheroma advances 30. Protection of LDL and 
HDL from oxidation is probably related to PON’s ability to 
hydrolyze some oxidized phospholipids and/or cholesteryl 
linoleate hydroperoxides which are present in oxidized LDL. 
Other studies show that during LDL oxidation in the presen-
ce of PON1, the enzyme is partially inactivated 31. This ef-
fect could be related to displacement of calcium ions (which 
are required for PON arylesterase/paraoxonase activities) by 
copper ion (in the copper ion oxidative system). In the free 
radical oxidation system, as well as in the copper ion system, 
free radicals formed during lipid peroxidation can also inac-
tivate PON 32. Our results in plasma samples confirm that 
PON1 is consumed during atherogenesis so its levels are 
lowest in the group on an atherogenic diet. Antioxidants in 
the treatment of atherosclerosis prevent oxidation of LDL 
cholesterol and thus preserve PON1 activity 32. In our study, 
only ALTINC show this effect. Atorvastatin treatment has no 
significant effect on this enzyme activity which may indicate 
lower antioxidant potential of atorvastatin.  

An increased antioxidant activity of SOD in 
erythrocytes was also found by Küçükgergin et al. 33 after 
treatment with artichoke dry extract dissolved in water which 
confirmed antioxidant properties of artichoke plant. 

Conclusion 

Treatment with artichoke leaf tincture and atorvastatin 
shows beneficial effects on oxidative stress parameters, but 
has little influence on basic lipid parameters. Investigated ar-
tichoke leaf tincture shows even better results in oxidative 
stress reduction than low-dose atorvastatin which is a 
widely-prescribed drug in the treatment of atherosclerosis. 
All the determined parameters show that artichoke leaf tinc-
ture (alone or in combination with atorvastatin) is very po-
tent antioxidant in applied doses. Effects of specific constitu-
ents of ALTINC on oxidative damage should be further in-
vestigated. Since atorvastatin and constituents of ALTINC 
probably have different mechanisms of action, simultaneous 
use of both therapies could be beneficial but should be furt-
her investigated since our results show that ALTINC is less 
effective when used in combination with atorvastatin.  
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Abstract 
 
Background/Aim. Wars of the nineties in former Yugosla-
via, Somalia, Rwanda imposed new tasks to the United Na-
tions (UN) forces, such as providing humanitarian aid, pro-
tection of civilians, peacekeeping, and in many instances pro-
viding armed enforcement of peace. The aim of this study 
was an observational analysis of Serbian participation in the 
UNs Mission in the Democratic Republic of Congo with the 
emphasis on stress and coping techniques. Methods. Serbian 
contribution in this mission dates back to April 2003 till the 
present days with a military contingent consisting of six 
members as a part of Air Medical Evacuation Team. The ob-
served stressogenous factors acted before arrival to the mis-
sion area and in the mission area. In this paper we analysed 
ways to overcome them. Results. The productive ways of 
overwhelming stress used in this mission were: honesty and 
openness in interpersonal communications, dedication to work, 
maintaining discipline and order, strict following of appropriate 
regime of work, diet, rest and recreation; regular communica-
tion with family and organizing and participation in various so-
cial, cultural and sports manifestations. Conclusion. This 
analysis indicates that out of all the observed factors, the most 
important is appropriate selection of personnel. 
 
Key words:  
stress, psychological; adaptation, psychological; 
medical missions, official; serbia. 

Apstrakt 
 
Uvod/Cilj. Sukobi 90-ih u bivšoj Jugoslaviji, Somaliji i 
Ruandi nametnuli su dodatne zadatke snagama Ujedinjenih 
nacija (UN) kao što su obezbeđivanje humanitarne pomoći, 
zaštita civila, očuvanje mira i primena oružanog očuvanja 
mira. Cilj ovog rada bio je sprovođenje opservacione analize 
srpskog učešća u misiji UN u Demokratskoj Republici 
Kongo sa akcentom na stres i tehnike za prevladavanje 
stresa. Metode. Srpsko učešće u ovoj misiji datira od aprila 
2003. godine do danas, u vidu vojnog kontingenta Vojske 
Srbije od šest članova, koji čine tim za vazdušnu medicinsku 
evakuaciju. Stresogeni faktori delovali su pre dolaska u 
područje misije kao i u području misije. U ovom radu 
analizirani su načini za njihovo prevazilaženje. Rezultati. 
Produktivni načini prevladavanja stresa korišćeni u ovoj 
misiji bili su: iskrenost i otvorenost u međuljudskoj 
komunikaciji; posvećenost poslu; održavanje discipline i 
reda; striktno poštovanje odgovarajućih režima rada, 
ishrane, odmora i rekreacije; redovna komunikacija sa 
porodicom i organizovanje i učestvovanje u različitim 
društvenim, kulturnim i sportskim manifestacijama. 
Zaključak. Ova analiza pokazuje da je od svih razmatranih 
faktora najvažnija odgovarajuća selekcija ljudstva. 
 
Ključne reči: 
stres, psihički; adaptacija, psihološka; medicinske 
misije, zvanične; srbija. 

 

Introduction 

Wars of the nineties in former Yugoslavia, Somalia, 
Rwanda, have imposed new tasks to the United Nations 
(UN) forces, such as providing humanitarian aid, protection 

of civilians, peacekeeping, and in many instances providing 
armed enforcement of peace. These changes caused the in-
crease in response to stress 1–3. Factors that affect stress in 
peacekeeping operations are: individually conditioned fac-
tors, separation factors and factors of the mission 4, 5. The de-



Vol. 73, No. 2 VOJNOSANITETSKI PREGLED Page 189 

Joković DB, et al. Vojnosanit Pregl 2016; 73(2): 188–191. 

gree of stress significantly correlated with mood, psychiatric 
symptoms and poor morale 6–10. The most important dimen-
sions of stress in soldier adaptation are: isolation, ambiguity, 
powerlessness, boredom, and threat 11–13. Maladjustment can 
be viewed chronologically 14, from early up to late maladap-
tation reactions, and cyclically throughout the duration of 
deployment 15. 

Air Medical Evacuation Team 

Serbian participation in  the United Nations (UN) Mis-
sion in the Democratic Republic of Congo (DRC) dates back 
to April 2003 up to the present days, with a military contin-
gent consisting of six members – two doctors and four para-
medics, as a part of Air Medical Evacuation Team (AMET), 
who are trained and equipped to set up two fully autonomous 
aeromedical evacuations. AMET has several tasks, the pri-
mary one being expert escort, monitoring vital signs, diag-
nosing and treatment of diseases during medical evacuation, 
casualty evacuation and medical repatriation by air and by 
land. The second task is provision of medical support during 
visits of official delegations and various military, political 
and cultural events. Also very important tasks are to secure 
logistical preconditions (repair of devices, procurement of 
new devices and procurement of expendables) for noninter-
rupted and continuous functioning and pleasant stay of a 
contingent in specific terms of the mission area, and, finally, 
regular, everyday communication and correspondence with 
the command in the mission and in country and performing 
numerous regular and ad hoc complex administrative duties. 

The aim of this article was to illustrate deployment 
stress and psychological adaptation, as observed from the pe-
riod of preparation up to the return home. 

Methods 

All data presented in this paper were obtained during 
the author’s (DJ) involvement in the Serbian AMET mission 
as a member, where he participated twice, in 2005 and 2007. 
All the subjects were participants of AMET, six per term, to-
tally 12. The shift took six months. AMET members were 
employed in the Serbian Armed Forces, and chosen for this 
mission. The data were collected through the author’s obser-
vation of  stressogenous factors, stress reactions and coping 
techniques in this mission, before arrival to the mission area 
(during a one-month preparation period), and during the 
whole stay in the mission area. The uniqueness of this article 
is that it talks about the first time in a 20-year history of Ser-
bian participation in the UN Missions to deal with these is-
sues. Table 1 shows some basic demographic data on the 
Serbian AMET. 

Results and Discussion 

Stressogenous factors 

Stressogenous factors were numerous and can be di-
vided into two groups: stressogenous factors before arrival to 
the mission area and stressogenous factors during the whole 
stay in the mission area (Table 2). 

Stress reactions 

Stress reactions in the mission were individually condi-
tioned and therefore diverse. They include: emotions, so-
matic manifestations, interpersonal relationships, behavioral 
manifestations, as described by Logan 15 (Table 3). 

Table 1 
Demographic data of the Serbian Air Medical Evacuation Team (AMET) 

Year Team data 
2005 2007 

Number of members 6 6 
Duration of rotation (months) 6 6 
Military status of members  

officers 
warrant officers 
military employees 

 
2 
2 
2 

 
2 
2 
2 

Number of previous deployments 1 (nurse) 1 (doctor and a nurse) 
Gender of members 

male 
female 

 
4 (officers and warrant officers), 

2 (military employees) 

 
4 (officers and warrant officers), 

2 (military employees) 
Occupation of members 
general practitioners 
nurses-paramedics 

 
2 
4 

 
2 
4 

Average age of members (years) 
doctors 
nurses 

 
33 

36.75 

 
31.5 
31 

Marital  status 
married 
single 
divorced 

 
doctor and 2 nurses 
doctor and a nurse 

nurse 

 
3 nurses, 
2 doctors 

nurse 
Number of children 

2 
no children 

 
doctor and 3 nurses 
doctor and a nurse 

 
2 nurses 

2 doctors and 2 nurses 
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Table 2 
Stressogenous factors before arrival and during the stay in the mission area 

Stressogenous factors before arrival to the mission area Stressogenous factors during the stay in the mission area 

Reactions of surroundings -misunderstanding, underestima-
tion, sneering, envy, jealousy, maliciousness; 
 
Insufficient length and inadequate structure and focus of 
preparations-selection of candidates, prevailing of theory 
over practice, lack of focusing in training for specific tasks in 
the mission, lack of information on conditions in the Democ-
ratic Republic of Congo (DRC), incomplete knowledge of 
rights and obligations, long period between completion of 
training and departure followed by uncertainty about term; 
 
Unresolved issues of advance payments and reimbursements, 
untimely and incomplete supply with uniforms, equipment, 
protective equipment, medicines, vaccines, performing regu-
lar duties at workplace up to the point of departure 
 

Mutual relationships; 

Culture shock; 

Accommodation; 

Climate; 

Health threats; 

Security risks; 

Difficulties in communication with family and superior 
command; 

Delays in payment of fees in Serbia and in the DRC; 

Imprecisely defined obligations and rights in the mission; 

Ride in terms of continuous congestion of roads in a disas-
trous situation; 

Medical evacuation by air with the use of aircraft not 
dedicated and equipped for this purpose and whose func-
tioning, accuracy and timeliness of maintenance were of-
ten questioned; 

Contact with patients during medical evacuations on 
whose medical condition, most of the time there was not 
enough information and who were diagnosed and treated 
for the first time. 

 

 
 

Table 3 
Stress reactions in the mission 

Emotions Somatic manifestations Interpersonal relationships Behavioral  
manifesations 

Feelings of sadness, rage, 
excitement, restlessness, 
anxiety, tension, frustration, 
embitterness, resentment, 
anger, numbness, confu-
sion, disorganization, inde-
cisiveness, loneliness, vul-
nerability, irritability, 
senselessness, despair, 
hopelessness, impatience, 
omnipotence, unlimited 
freedom. 

Fluctuations in energy level 
and mood; 
Disturbances of sleep and 
appetite; 
Polymorphic somatic com-
plaints; 
Fear of diseases manifested 
through multiple repetition 
of tests for infectious dis-
eases (e.g. Malaria test).  
 

Disturbed interpersonal rela-
tions in range from gossip, 
tricks, verbal disputes, creat-
ing clans, plotting and physi-
cal conflicts; 
Violations of rules and regu-
lations of Serbian army and 
the UN-refusal to wear uni-
form, growing beard, impro-
priate behavior, conflicts with 
other UN personnel, abuse of 
UN property, refusal to fol-
low orders, theft. 
 

Excessive use of alco-
hol; 
Excessive use of nico-
tine; 
Occasional use of illicit 
drugs; 
Lack of social inhibi-
tions; 
Promiscuous behav-
iour; 
Use of sex workers’ 
services. 
 

UN – United Nations. 
 
 

Coping techniques 

Productive ways of coping with stress, by the author’s 
personal experience, were: honesty and openness in interper-
sonal communication, respect and fairness in the superior-
subordinate relationship, smoothing misunderstandings, 
dedication to working for achievement of personal and mu-
tual progress and well-being, professional execution of du-
ties, maintaining discipline and order, strict adherence to the 
corresponding regime of work, nutrition, rest and recreation, 
regular communication with family, organizing and partici-
pating in various social, cultural and sports activities. His 

experience was in accordance with data from the literature 
and confirms that “only members with a high level of mental 
health will make success in peacekeeping operations in Af-
rica” 16. 

Recommendations 

Although this engagement was specific, there were no 
substantial differences in deployment stress and psychologi-
cal adaptation already described in the literature concerning 
the participation of medical personnel, in general. Factors 
that influenced deployment stress reactions and coping tech-
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niques were very similar for both teams. The author was the 
member of both teams, as well as the nurse. The author's ex-
perience is that the best way around this mission showed 
younger, unmarried, children less, male doctors, officers, and 
middle-aged, married, with children, female, paramedics, 
military employees. The recommendations for stress preven-
tion in this mission besides crucial factors are selection of 
personnel, also adequate training, equipping with necessary 
devices, then improvemеnt of communication capabilities 
with  command and families and improvement of living and 
working conditions, and, finally, maintaining exemplary dis-

cipline with correct interpersonal relationships and designing 
constructive leisure activities. 

Conclusion 

Appropriate selection of mentally stable, mature per-
sonality, intelligent, open minded, without prejudice, com-
municative, resourceful, wise, brave, courageous, devoted 
and motivated, persistent, competent, skilled and well-
trained persons is a guarantee for successful adaptation to the 
Serbian AMET mission. 
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Abstract 
 
Background/Aim. Aortic stenosis (AS) is the most common 
valvular heart disease in elderly people, with rather poor prog-
nosis in symptomatic patients. Surgical valve replacement is the 
therapy of choice, but a significant number of patients cannot 
undergo surgical procedure. We presented initial experience of 
transcatheter aortic valve implantation (TAVI) performed in 
Catheterization Laboratory of the Clinic for Cardiology, Clini-
cal Center of Serbia. Methods. The procedures were per-
formed in 5 patients (mean age 76 ± 6 years, 2 males, 3 female) 
with severe and symptomatic AS with contraindication to sur-
gery or high surgical risk. The decision to perform TAVI was 
made by the heart team. Pre-procedure screening included de-
tailed clinical and echocardiographic evaluation, coronary an-
giography and computed tomography scan. In all the patients 
we implanted a self-expandable aortic valve (Core Valve, Med-
tronic, USA). Six months follow-up was available for all the pa-

tients. Results. All interventions were successfully performed 
without significant periprocedural complications. Immediate 
hemodynamic improvement was obtained in all the patients 
(peak gradient 94.2 ± 27.6 to 17.6 ± 5.2 mmHg, p < 0.001, 
mean pressure gradient 52.8 ± 14.5 to 8.0 ± 2.1 mmHg, 
p < 0.001). None of the patients developed heart block, stroke, 
vascular complication or significant aortic regurgitation. After 6 
months, the survival was 100% with New York Heart Associa-
tion (NYHA) functional improvement in all the patients. Con-
clusion. This successful initial experience provides a solid basis 
to treat larger number of patients with symptomatic AS and 
high surgical risk who are left untreated. 
 
 
Key words:  
aortic valve stenosis; transcatheter aortic valve 
replacement; severity of illness index; risk factors; cardiac 
surgical procedures.

 
 

 

Apstrakt 
 
Uvod/Cilj. Aortna stenoza (AS) je najčešća mana zaliska 
kod odraslih, sa prilično lošom prognozom kod simptomat-
skih bolesnika. Hirurška zamena aortnog zaliska je terapija 
izbora, ali kod značajnog broja bolesnika ona nije izvodljiva. 
Prikazali smo inicijalno iskustvo sa transkateterskom im-
plantacijom aortnog zaliska transcatheter aortic valve replacement 
(TAVR) koja je izvedena u sali za kateterizaciju na Klinici za 
kardiologiju Kliničkog centra Srbije. Metode.  Procedura je 
urađena kod 5 bolesnika (srednje godine starosti 76 ± 6 go-
dina, 2 muškarca i 3 žene) kod bolesnika sa teškom i simp-

tomatskom AS koji su imali ili kontraindikacije za hiruršku 
zamenu aortnog zaliska ili visok rizik od hirurške procedure. 
Sve odluke o primeni TAVR doneo je kardiohirurški tim. 
Pregled bolesnika pre procedure obuhvatao je detaljni klini-
čki i ehokardiografski pregled, koronarnu angiografiju i 
kompjuterizovanu tomografiju srca i vaskularnog sistema. 
Kod svih bolesnika implantiran je samooslobađajući aortni 
zalistak (CoreValve, Medtronic, USA). Šestomesečno praće-
nje je sprovedeno kod svih bolesnika. Rezultati. Sve inter-
vencije uspešno su izvedene, bez značajnih periprocedural-
nih komplikacija. Neposredno hemodinamsko poboljšanje 
postignuto je kod svih bolesnika (maksimalni gradijent priti-



Vol. 73, No. 2 VOJNOSANITETSKI PREGLED Page 193 

Nedeljković M, et al. Vojnosanit Pregl 2016; 73(2): 192–197. 

ska: 94.2 ± 27.6 vs 17.6 ± 5.2 mmHg, p < 0.001; srednji gra-
dijent pritiska: 52.8 ± 14.5 vs 8.0 ± 2.1 mmHg, p < 0.001). 
Nijedan bolesnik nije imao srčane blokove, moždani udar, 
vaskularne komplikacije ili značajnu aortnu regurgitaciju po-
sle intervencije. Posle 6 meseci, preživljavanje je bilo 100%, 
a funkcionalno poboljšanje je postignuto kod svih bolesni-
ka. Zaključak. Ovaj inicijalni uspeh predstavlja dobru os-
novu za lečenje većeg broja bolesnika sa simptomatskom 

AS koji imaju visok hirurški rizik, a do sada nisu bili adekva-
tno lečeni. 
 
 
Ključne reči: 
zalistak, aortni, stenoza; zalistak aorte, transkateterska 
zamena; bolest, indeks težine; faktori rizika; hirurgija, 
kardijalna, procedure.

 

Introduction 

Aortic valve stenosis (AS) is becoming a common dise-
ase in elderly population. In patients with symptomatic seve-
re AS there is unfavorable prognosis with survival rates of 
only 15–50% in 5 years 1. Surgical valve replacement is the 
therapy of choice in patients with symptomatic AS, but the 
mortality after isolated surgical procedures is 1–3% in pati-
ents under 70 years, and 4–8%  above 70 years 1. In clinical 
practice at least 30% of patients with severe symptomatic AS 
do not undergo surgery for replacement of the aortic valve, 
due to advanced age, frequent comorbidities and frailty 1, 2. 
An alternative and less invasive therapy – transcatheter aortic 
valve implantation (TAVI) was proposed and initiated in 
2002 3, and achieved in short period clinical acceptance, with 
more than 150,000 procedures done worldwide 4. The initial 
experience demonstrated that TAVI has significant impact 
on prolongation and quality of life in inoperable and high 
risk patients with symptomatic AS, and as such, recognized 
by ESC guidelines for valve disease and recommended in 
high-risk surgical patients 1–3. Currently, we have the 2 valve 
modalities including self-expandable and balloon-expandable 
valve with similar performance and success rate 2, 5–7. The 
first self-expanding CoreValve (Medtronic, USA) has been 
registered in Serbia and here we presented our initial 
experience of TAVI in first 5 patients performed in Cathete-
rization Laboratory of the Clinic for Cardiology, Clinical 
Center of Serbia. 

Methods 

Study population 

Implantation of CoreValve was performed between Ap-
ril and May 2014 in the first 5 patients (mean age 76 ± 6 
years) with severe symptomatic AS, after evaluation by the 
heart team consisting of invasive cardiologist, cardiac surge-
on and non-invasive cardiologist. 

According to the current European guidelines for valvu-
lar heart disease 1, TAVI is recommended in patients with 
symptomatic severe AS with contraindication to surgical 
procedure or high surgical risk [Society of Thoracic Surge-
ons (STS) score ≥ 10% and Logistic EuroSCORE ≥ 20%], 
without short life expectancy due to comorbidities or frailty. 
The decision for TAVI should always be provided by the he-
art team 8, and currently performed in hospitals with surgical 
facilities. Exclusion criteria for TAVI included clinical (short 
life expectancy, significant comorbidities, as well as severe 

coronary and other valvular heart disease that can be treated 
only by surgery) and anatomical (inappropriate size of the 
annulus and ascendent aorta, thrombi in the left ventricle, ac-
tive endocarditis, high risk of coronary artery obstruction, 
complex thrombotic  plaques in the aorta, and unavailable 
adequate vascular access) 1. 

All the patients were informed about the risks and bene-
fits of the procedure and provided informed consent for TA-
VI. All the procedures were performed with the guidance of 
the experienced proctor for TAVI (GP.U). 

Study procedures and the device 

Preprocedure screening included detailed clinical 
examination, echocardiographic overview of the function 
and dimensions of the heart, function of the valves, dimensi-
ons of the aorta with evaluation of severity of aortic stenosis 
(Figure 1), coronary angiography with percutaneous 
coronary intervention (PCI) at least 1 month prior to TAVI, 
computed tomography (CT) scan for precise measurements 
of diameters of the left ventricular outflow tract, aortic annu-
lus (Figure 2A), sinus Valsalva (Figure 2B), ascending aorta 
(Figure 2C), the distance from the annulus to the orifice of 
coronary arteries (Figure 2D), in addition to sinus Valsalva 
height. Also, vascular access including the dimensions and 
appearance of femoral and subclavian arteries was done with 
CT scan, as well as full anesthesiological work-up of the pa-
tient prior to the procedure. 

 

 
Fig. 1 – Transthoracic echocardiography – gradient 

across the aortic valve before transcatheter aortic valve 
implantation. 

The CoreValve three leaflet bioprosthesis is made from 
porcine pericardium attached to nitinol frame (Figure 3). Ni-
tinol frame allows crimping of the valve into the 18F profile 
loading system, which self expands into the full predesigned 
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Fig. 2 – Computed tomography examination: 
A) Diameters of the aortic annulus; B) Diameters of 
the sinus Valsalva; C) Diameters of the ascending 

aorta; D) Distance from the annulus to orifice of the 
left main (LM) and right coronary artery (RCA). 

Fig. 3 – The CoreValve three leaflet bioprosthesis – por-
cine pericardium attached to nitinol frame. Courtesy of 

Medtronic. 
 

 
Fig. 4 – A) Predilatation of the native aortic valve with a balloon; B) Deployment of the CoreValve under an-

giographic guidance from the pigtail catheter positioned in the aortic root; C) Final aortography, with mild para-
valvular aortic regurgitation (arrow). 

form and after implantation extends from the left ventricular 
outflow tract across the aortic annulus into the aortic root. 
The valve is available in three dimensions of 26, 29 and 31 
mm diameters, and valve size selection is based on the pre-
cise measurement of the aortic annulus and root by 
echocardiography and most importantly by CT. The procedure 
is performed in catheterization laboratory under deep analgo-
sedation or general anesthesia, either with pure percutaneous 
femoral approach or surgical incision of femoral artery. In ca-
ses in which femoral artery is too small or too tortuous, the 
procedure can be performed through subclavian artery. From 
the other inguinal groin femoral artery and vein, pigtail cathe-
ter is advanced into ascending aorta, whereas temporary pa-
cemaker is placed into the right ventricle. After insertion of 
18F sheet into right femoral or subclavian artery, left Amplatz 
catheter was advanced to aortic root to pass the aortic orifice 
first with soft wire and then exchanged for the Super Stiff 
Amplatz wire. Prior to implantation, a calcified valve is predi-
lated with a large balloon under rapid ventricular pacing from 
right ventricle (Figure 4A). Aortic valve is then advanced and 
deployed under angiographic guidance from the pigtail cathe-

ter positioned in the aortic root (Figure 4B). After successful 
aortic prosthesis implantation, aortography was performed for 
evaluation of aortic regurgitation along with assessment of left 
ventricular pressures and curves (Figure 4C). All cases were 
finished by femoral suture performed by the surgeons, and 
transthoracic echocardiographic evaluation of position and 
function of aortic valve, residual aortic regurgitation and right 
ventricle pressures (Figure 5). Immediately after the procedu-
re, all the patients were transferred to cardiac care unit for clo-
se clinical and hemodynamic monitoring for the next 2 to 3 
days. The premedication included aspirin and clopidogrel for 
few days prior to the intervention, with continuation for the 
next 3–6 months. 

Statistical analysis 

Continuous variables were presented as mean ± standard 
deviation. Categorical variables were presented as frequencies 
in percentages. Statistical significance was calculated by Stu-
dents t-test, or χ2 for categorical variables. p < 0.05 was consi-
dered statistically significant. 
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Table 1 
Clinical and echocardiographic characteristics of the patients (n = 5) 

Variable Value  
Age (years), ґ ± SD 76 ± 6 
Male/female, n (%)  2/3 (40/60) 
Atrial fibrillation, n (%) 1 (20) 
Left bundle branch block, n (%) 0 
Chronic obstructive pulmonary disease, n (%) 0 
Previous thoracotomy, n (%) 1 (20) 
Chromic renal failure, n (%)   
          none 1 (20) 
          moderate 3 (60) 
          severe 1 (20) 
Previous cerebrovascular event, n (%) 1 (20) 
Hypertension, n (%) 5 (100) 
Diabetes, n (%) 2 (40) 
Porcelain aorta, n (%) 1 (20) 
Peripheral vascular disease, n (%) 2 (40) 
Previous coronary artery disease, n (%) 3 (60) 
Syncope, n (%) 1 (20) 
Previous pacemaker, n (%) 2 (40) 
STS score, ґ ± SD 16.3 ± 1.4 
LogEuroScore, ґ ± SD  21.98 ± 9.87 
Aortic area (cm2), ґ ± SD 0.71 ± 0.12 
LV end-diastolic dimension (mm), ґ ± SD 54 ± 5 
LV systolic dimension (mm), ґ ± SD 33 ± 7 
Ejection fraction (%), ґ ± SD 65 ± 5 
STS – Society of Thoracic Surgeon; LV – left ventricle; ґ – mean value; SD – standard 
deviation. 

Table 2 
Clinical and echocardiographic characteristics of the patients – before the intervention and 30 days follow-up 

Variable Before intervention After p 
NYHA Class, n (%)    

 I-II 1 (20) 4 (80) 
 III-IV 4 (80) 1 (20) 

0.058 

Peak pressure gradient (mmHg), ґ ± SD 94.2 ± 27.6 17.6 ± 5.2 0.003 
Mean pressure gradient (mmHg), ґ ± SD 52.8 ± 14.5 8.0 ± 2.1 0.002 
Systolic right ventricle pressure (mmHg), ґ ± SD 63 ± 15 40 ± 7.3 0.020 
NYHA – New York Heart Association; ґ – mean value; SD – standard deviation. 

 
Fig. 5 – Transthoracic echocardiography – gradient 

across the CoreValve and trivial paravalvular regurgita-
tion (arrow) after the transcatheter aortic valve implan-

tation procedure. 

Results 

Baseline clinical and echocardiographic characteristics 
of the patients are presented in Table 1. All the patients were 
symptomatic prior to intervention with 80% of the patients in 
New York Heart Association (NYHA) class II-III. Common 
comorbidities were present in all the patients including 

mostly moderate to severe impairment of renal function, as 
well as previous cerebrovascular events, diabetes, previous 
thoracotomy and porcelain aorta in individual patients. High 
surgical risk that precluded cardiac surgery was estimated as 
a STS score of 16.3 ± 1.4 and LogEuroScore of 21.98 ± 9.87. 
All the patients had preserved left ventricular dimensions and 
function with the mean aortic valve area of 0.71 ± 0.12 cm2. 

Three of the patients had coronary artery disease, 
successfully treated previously with stenting. Control 
angiography demonstrated patent coronary arteries without 
significant new lesions or restenosis in all the three patients. 
There were no significant coronary artery stenosis in the ot-
her two patients. 

In three patients procedure was performed through fe-
moral artery, and in two patients left subclavian artery was 
used as entry site. Immediate hemodynamic improvement 
was achieved in all the patients, with decrease of peak pres-
sure gradient from 94.2 ± 27.6 mmHg to 17.6 ± 5.2 
(p = 0.003), and mean pressure gradient from 52.8 ± 14.5 
mmHg to 8.0 ± 2.1 mmHg (p = 0.002). As indirectly measu-
red from transthoracic echocardiography immediately after 
the procedure inside catheterization laboratory, systolic right 
ventricle pressure also decreased from 63 ± 15 to 40 ± 7.3 
mmHg (p = 0.020) (Table 2). After the procedure all the pa-
tients had only mild aortic regurgitation. None of the patients 
suffered from any severe vascular complications, stroke, 
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transient ischemic attacks, heart block or other procedure com-
plications, except for the one patient who developed in-hospital 
gastrointestinal bleeding due to erosive gastroduodenitis which 
was successfully treated with blood transfusion and proton 
pump inhibitors. The mean hospital stay was 14 ± 10 days. No-
ne of the patient died within 30 days and 6 months follow-up, 
and symptoms and quality of life improved in all the patients. 

Discussion 

Initial results with percutaneous implantation of self-
expandable aortic valve in patients with symptomatic aortic ste-
nosis with high surgical risk are promising and confirm previous 
excellent experience and data on TAVI 9, 10. The technique ap-
peared to be safe, feasible, effective and successful in reducing 
large pressure gradient and symptoms in patients with severe 
AS 11, 12. Our initial results on survival are excellent, with com-
plication of gastrointestinal bleeding occurring only in one pati-
ent. However, this complication was associated with concomi-
tant antithrombotic and anticoagulant therapy and not to proce-
dure per se. Of course, the initial results need to be extended 
with consistent application and performance as this highly sop-
histicated procedure requires considerable experience and lear-
ning curve. The other point is that the prevalence of degenerati-
ve AS is linked to aging population, and as such is expected to 
represent an increasingly important public health problem in our 
country. Thus, support from the national health authorities and 
national health funding system is essential in wider application 
of this novel technique, as TAVI is therapeutic option that has 
demonstrated improved survival and quality of life. Target po-
pulation for TAVR includes symptomatic patients with severe 
aortic stenosis who are refused by the surgeons due to high sur-
gical risk, and the estimated percentage is around 0.02% of the 
whole population 1. Thus, for the population of our country the 
estimate would be around 150 patients per year which is far mo-
re than initially expected but appeared to be quite true as the 
number of patients with AS are either not diagnosed at all or un-
derdiagnosed and poorly referred to the surgeons. Thus, with 
initiation of TAVI program in other countries, the number of 
surgical procedures for aortic valve replacement did not decrea-
se, but on the contrary increased due to higher awareness of this 
severe disease and better referral for the treatment. 

Complications of TAVI include stroke in 1–5% of the pa-
tients 1–4, onset of new left bundle branch block (in 7–18% with 
balloon-expanding valves and in 30–80% of patients with self-

expanding valves) 13, need for new pacemaker (in 7–17.3% for 
the balloon expanding valves and in 37–40% for the self-
expanding valves) 2, 14, 15, and vascular complications up  
to 20%, 2, 3, 16. Also, trace or mild paravalvular regurgitation is a 
common finding in the majority of the patients after TAVI pro-
cedure 1. However more than a mild paravalvular regurgitation 
may have an impact on long-term survival of the patients 17, 18. 
None of our first 5 patients developed any of the common TAVI 
complications. 

The first mechanical heart valve on mitral position was 
surgically implanted in March 1960 19. Next year Harken et 
al. 20 reported a small series with caged-ball prosthesis in the 
aortic position, and 40 years later Alain Cribier implanted first 
transcatheter aortic valve by anterograde approach 2, 21. In 
2004, the first pure retrograde approach was performed, and 
the first complete percutaneous retrograde implantation of Co-
reValve (Medtronic, USA) was done in 2006 2, 21. Until today, 
more than 90% of cases were performed either with self-
expandable CoreValve (Medtronic) or balloon-expandable 
Edwards/Sapien aortic valve, but more than 10 different aortic 
valves with different technical characteristics and designs are 
under clinical investigations. Survival rates after CoreValve 
implantation is excellent and range from 71–84% after 1 year 
in more than 500 patients 5, 16, 17. Similarly, PARTNER trial, 
the first randomized trial on AS in non-surgical candidates, 
demonstrated significant reduction in all cause and cardiovas-
cular death in patients treated with TAVI in comparison to the 
standard therapy 2, 22. In addition, excellent worldwide 
experience and safety profile with TAVI in high risk patients, 
in 2014 further lowers the threshold for this procedure to pati-
ents with moderate surgical risk 23. 

Conclusion 

Our initial results with CoreValve transcatheter aortic val-
ve implantation (TAVI) is promising and encouraging, impro-
vement of symptoms and hemodynamics excellent, and this ini-
tial experience opens the therapeutic door to treat a large number 
of patients who remain to be treated. 
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Abstract 

Introduction. ‘Body packer’ syndrome with severe intoxi-
cation or sudden death may happen in persons who smug-
gle drugs in their body cavities. In case of lethal outcome 
when carrying cocaine, it is important, but sometimes diffi-
cult to determine whether death was due to intoxication or 
due to other causes. Therefore, it is necessary not only to 
quantify cocaine and its metabolites in biological material, 
but also based on their distribution in body fluids and tis-
sues to conclude whether it is acute intoxication. We de-
scribed a well-documented case of fatal poisoning in a body 
packer and post mortem distribution of the drug in biological 
samples. Case report. A 26-year-old man was brought to 
hospital with no vital signs. Resuscitation measures started 
at once, but with no success. Autopsy revealed 66 packets 
of cocaine in his digestive tract, one of which was ruptured. 
Hyperemia of the most of all internal organs and pulmonary 
and brain edema were found. High concentrations of co-
caine, its metabolites benzoylecgonine and ecgonine methyl 
ester, as well as cocaine adulteration levamisole were proven 
in the post mortem blood and tissues by liquid chromatogra-
phy-mass spectrometry (LC-MC) method with selective-ion 
monitoring. Conclusion. The ratio of cocaine and its me-
tabolites concentrations in the brain and blood obtained by 
LC-MS method can be used for forensic confirmation of 
acute intoxication with cocaine. 

Key words: 
cocaine; poisoning; deglutition; death, sudden; 
diagnosis, differential; chromatography. 

Apstrakt 

Uvod. Kod osoba koje krijumčare drogu u svojim telesnim 
šupljinama može doći do pojave sindroma body packer, odnos-
no teškog trovanja, ili iznenadne smrti. U slučaju letalnog is-
hoda prilikom prenošenja kokaina, važno je, ali ponekad i ja-
ko teško, utvrditi da li je smrt nastupila usled intoksikacije. 
Zbog toga je značajno ne samo kvantifikovati kokain i njego-
ve metabolite u biološkom materijalu, već i na osnovu njiho-
ve raspodele u telesnim tečnostima i tkivima zaključiti da li se 
radi o akutnoj intoksikaciji. Opisali smo dobro dokumento-
vani slučaj letalnog trovanja kod body packer-a i post mortem ras-
podelu droge u biološkim uzorcima. Prikaz bolesnika. Kod 
26-godišnjeg mladića neposredno pre prijema u bolnicu došlo 
je do prestanka vitalnih funkcija. Na prijemu je pokušana rea-
nimacija, koja je ostala bez odgovora. Prilikom obdukcije u 
gastrointestinalnom traktu nađeno je 66 paketića kokaina, od 
kojih je jedan ruptuirao. Patološkim pregledom otkrivena je 
hiperemija unutrašnjih organa, edem pluća i mozga. Prime-
nom metode tečne hromatografije sa masenom spektrometri-
jom (LC-MS) u post mortem biološkom materijalu dokazane su 
visoke koncentracije kokaina, njegovih metabolita benzoilek-
gonina i ekgonin-metil-estra, kao i levamisola koji predstavlja 
dodatak kokainu. Zaključak. Odnos konentracija kokaina i 
njegovih metabolita u mozgu i krvi koje su dobijene LC-MS 
metodom može se koristiti radi forenzičke potvrde akutne in-
toksikacije kokainom.  

Ključne reči:  
kokain; trovanje; gutanje; smrt, iznenadna; dijagnoza, 
diferencijalna; hromatografija.

Introduction 

Body packers are individuals who transport illicit drugs, 
usually cocaine, heroin, or amphetamines in their bodies. This is 
a well-known method of smuggling illegal substances, which 
are packed into condoms or double latex balloons and then inge-
sted in large numbers 1. Each individual packet contains a lethal 

quantity of narcotics. Sometimes intestinal obstruction may oc-
cur, but more dangerous is bursting of a packet with leakage of 
the content which may be rapidly fatal. These consequences are 
known as a “body packer” syndrome 2. 

The Republic of Serbia is a part of the Balkan corridor and 
a transit country for narcotics. One of the well-known drug traf-
ficking routes leads from Turkey and Afghanistan, through Ser-
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bia, to Central and Western Europe 3, 4. However, cocaine smug-
gling is usually conducted by air transport from South America 
(Brazil, Argentina, Uruguay), the Caribbean Islands (The Do-
minican Republic, Jamaica) and Central America (Costa Rica), 
and body packing is the method to do it.  

Cocaine is most often taken intranasally (by snorting), 
or injected intravenously, but other routes are also possible, 
including oral (by chewing), inhalation (smoking), intravagi-
nal and rectal application. The mucosal absorption of cocai-
ne, in comparison to the intravenous one, achieves the 
maximum effect at a later time, but lasts longer 5. 

Cocaine is metabolized through enzyme and non-
enzyme hydrolysis to benzoylecgonine. Ecgoninemethyl es-
ter, the second major metabolite of cocaine, is created by a 
hydrolytic effect of cholinesterases 6 . 

The toxic effects of cocaine usually appear when the 
concentrations of 0.25 to 0.5 mg/L are present in blood. Let-
hal outcomes have been recorded with the concentrations of 
1.0 mg/L 7. 

Cocaine is unstable in post mortem samples due to its 
degradation and redistribution. Spiehler and Reed 8, and later 
Kalasinsky et al. 9, demonstrated that brain tissue is probably 
the most valuable sample for determining the concentration 
of cocaine and its metabolites, due to their uniform distribu-
tion in brain tissue, stability after freezing, and the absence 
of post mortem redistribution. 

In case of lethal outcome when carrying cocaine, it is 
important, but sometimes difficult to determine whether the 
death was due to intoxication or due to other causes. There-
fore, it is necessary not only to quantify cocaine and its me-
tabolites in biological material, but also based on their distri-
bution in body fluids and tissues to conclude whether it is 
acute intoxication. We described a well-documented case of 
fatal poisoning in a body packer and post mortem distributi-
on of the drug in biological samples suggesting severe acute 
cocaine intoxication. 

Case report 

A 26-year-old man arrived at Belgrade Airport from the 
Dominican Republic. He was feeling seek, so left at the en-
trance of Emergency Department of the Military Medical 
Academy (MMA). At admission, the patient was without vi-
tal signs. Cardiopulmonary resuscitation (CPR) was initiated 
immediately, but with no response. A blood sample was ta-
ken for toxicological analysis during CPR. Analysis revealed 
the presence of high concentrations of cocaine (5.19 mg/L), 
its metabolites benzoylecgonine (3.1 mg/L) and ecgonine 
methyl ester (8.77 mg/L), as well as levamisole (1.57 mg/L).  

Autopsy was performed due to “sudden” death. Sixty-
six identical oval-shaped packets were retrieved from the 
body, with 3 packets being found in the stomach and the rest 
63 in the intestines (Figure 1). One of them was ruptured. 
The overall weight of the contents was 700 g. 

Analysis of one packet content was done, the remaining 
65 packets were handed over to the police. The delivered pa-
cket was oval, 1.7  4.5 cm in diameter, containing 10 g of 
white powder densely packed into a latex sheath, similar to 

the condom. It was tied at the open end, covered with several 
other layers of latex, and sealed with a hard wax coating. The 
outer layer consisted of a plastic bag. The remaining drug 
packets were of the same size and consistency, which sugge-
sted an automated process of packaging. Figure 2 shows a 
drug packet recovered from the patient. Cocaine powder was 
of 66.8% purity and contained levamisole as an adulterant. 

 

 
Fig. 1 – Outlines of several oval-shaped drug packets can be 

seen in the intestines of the patient. 
 

 
Fig. 2 – Drug packet recovered from the patient. 

 

An autopsy exhibited hyperaemia in almost all of the 
patient’s internal organs, including brain, heart, lung, kidney, 
spleen, liver and adrenal glands. Brain edema and pulmonary 
edema were also present. 

Toxicological analysis confirmed the presence of coca-
ine, its metabolites and levamisole in the patient’s internal 
organs, blood and urine samples. 

The extracts of post mortem fluids (2 mL) and tissue 
specimens (2 g homogenate), were analyzed by liquid 
chromatography–mass spectrometry CLS-MS using with 
XTerra column, mobile phase ammonium formate: acetonit-
rile 5mM (pH 3.5) in the gradient mode. The ESI was opera-
ted in positive mode for the detection of cocaine, 
benzoylecgonine, ecgonine methyl ester and levamisole at 
the following mass to charge rations (m/z): cocaine m/z 
304→182, benzoylecgonine m/z 290 → 168, ecgonine 
methyl ester m/z 200→182, levamisole m/z 205 →178. 
Quantification of the substance in the samples was made 
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Table 1 
Results of toxicological analyses in post mortem samples 

Concentration (mg/L) (mg/kg*) 
Sample 

Cocaine  Benzoylecgonine Ecgonine methyl ester Levamisole 
Blood 4.06 10.42 18.77 1.91 
Urine 71.88 684.72 791.67 52.32 
Liver with gall bladder 21.21 31.43 71.71 17.37 
Kidney and bladder 24.93 16.00 30.91 20.54 
Brain* 18.95 1. 95 11.37 6.90 
Heart, lung, spleen 9.21 8.43 15.96 8.04 
Stomach 4.46 6.35 12.50 2.13 
Small and large intestine 6.11 27.76 39.16 2.94 

 

using a 5-point calibration curve, a validated method for co-
caine, benzoylecgonine, ecgonine methyl ester and levamiso-
le. The results of the post mortem toxicological analyses are 
shown in Table 1. 

Discussion 

We described probably the first case of body packer’s 
death in Serbia caused by cocaine poisoning which was pro-
ved by autopsy and toxicological analyses (LC-MS method). 
The fatal intoxication occurred due to a leakage of one pac-
ket’s content into the gastrointestinal tract. Analysis of the 
white powder retrieved from the packet confirmed the pre-
sence of cocaine and levamisole. Levamisole has been iden-
tified as a cocaine adulterant for more than a decade 10. In 
2010 the US Drug Enforcement Administration (DEA) re-
ported that 79% of all cocaine seized in the United States 
contained levamisole 11. The mass fraction of levamisole in 
cocaine samples increased during the time, reaching about 
50% or more in recent years in some countries 12. Our sam-
ple contained about 2/3 of cocaine and 1/3 of levamisole. 
Several potential mechanisms are proposed to explain why 
this particular drug is added to cocaine. Nicotinic effect of 
levamisole may result in increased release of norepinephrine 
and dopamine, enhancing sympathomimetic activity and ele-
vating mood. Recently published study confirmed the meta-
bolism of levamisole to the amphetamine-like compound 
aminorex, which may add to stimulating effect of cocaine 13. 

No safe concentration of cocaine in blood has been de-
fined, but concentration greater than 5 mg/L usually results 
in severe intoxication or death 14. In our case, concentration 
of cocaine in the sample obtained during resuscitation was 
5.19 mg/L.   

Cocaine rapidly metabolizes in the body to two major 
metabolites, benzoylecgonine and, ecgonine methylester, and 
several minor metabolites 15. As a result of hydrolysis in blo-
od, concentration determined post mortem may not reflect 
the actual concentration in the body at the time of death. 
Accordingly, concentration of cocaine and its metabolites in 
brain tissue samples are important for interpreting the results. 
Benzoylecgonine does not cross the blood-brain barrier and 

it can be found in the brain only if it was formed there. Ha-
ving in mind the fact that at the moment of death blood flow 
and metabolism stop, relative amounts of cocaine and 
benzoylecgonine could be used for drawing conclusions 

whether it is a case of acute or chronic exposure to cocaine. 
A high concentration of cocaine with a low or non-existent 
concentration of benzoylecgonine indicates acute poisoning. 
The presence of benzoylecgonine, without a parent compo-
und in brain tissue, indicates the exposure that was a long ti-
me ago 16. We have determined high concentration of cocai-
ne (18.95 mg/kg) and much lower concentration of 
benzoylecgonine (1.95 mg/kg) in brain tissue sample sugges-
ting acute overdose. 

As cocaine readily crosses the blood-brain barrier and 
benzoylecgonine does not, in acute overdoses brain concen-
trations of cocaine may be several times higher, and of 
benzoylecgonine several times lower than those in plasma 8. 
In the presented case, the brain/blood ratio for cocaine was 
approximately 4.67 and for benzoylecgonine was 0.15.    

The highest cocaine concentrations were found in urine 
and the kidney, followed by the concentrations in the brain 
and the liver. These results are in agreement with previously 
reported tissue disposition of cocaine in acute fatal poiso-
nings 17. 

Conclusion 

Significant morbidity and mortality in body ‛packer’ 
syndrome are the direct results of cocaine absorption from the 
gastrointestinal tract. From the point of view of forensic 
toxicology analysis, isolated cocaine blood levels are not suffici-
ent for the diagnosis of cause of death. They should always be 
considered and evaluated in relation to concentrations of cocaine 
and benzoylecgonine in body tissue compartments, especially in 
the brain. Brain tissue is a useful specimen for determination of 
cocaine and its metabolites, because concentrations are 
relatively stable and do not undergo post mortem redistribution. 
Accordingly, the ratio between cocaine and benzoylecgonine in 
the brain, as well as relative amounts of these substances in the 
brain and blood may indicate acute overdose. 
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Abstract 
 
Introduction. Neurofibromatosis type 1 (NF1), also known as 
von Recklinghausen disease, is one of the most common sin-
gle-gene disorders (mutation on chromosome 17q) and usually 
associated with cutaneous, musculoskeletal and neurological 
disorders in humans. NF1 is generally complicated with one or 
more neurobehavioral disorders or tumors located in the pe-
ripheral nervous system such as neurofibromas, peripheral 
nerve sheath tumor, pheochromocytoma, etc. In the available 
medical literature, the thoracic manifestations of NF1 have 
been rarely described in these patients. There are few reports 
about intrathoracic neurogenic tumors, kyphoscoliosis, pneu-
monitis and pulmonary fibrosis in patients with NF1. Case re-
port. A 65-year-old female was admitted to the Intensive Care 
Unit at the Lung Clinic of Belgrade University Clinical Center 
of Serbia. The patient’s general condition was poor with short-
ness of breath and present cyanosis. At the same time, the skin 
changes similar to NF1 were noticed, which were additionally 
documented by her medical history and diagnosed as NF1. Af-
ter the application of noninvasive mechanical ventilation and 
other emergency respiratory medicine measures, the patient 
soon felt better. The parenchymal changes were viewed by sub-
sequent X-rays and CT scanning of the thorax. Conclusion. 
This is a case report presenting the NF1 associated with the 
abnormality of lung parenchyma established during diagnostic 
procedures at the Intensive Care Unit, Clinic of Pulmonology. 
 
Key words:  
neurofibromatoses; diagnosis; lung fibrosis; radiography; 
tomography, x-ray computed. 

Apstrakt 
 
Uvod. Neurofibromatoza tipa 1 (NF1), takođe poznata kao 
fon Recklinghauzenova bolest, jedan od najčešćih poremećaja 
pojedinačnih gena (mutacija na hromozomu 17q), obično je 
povezana sa kožnim, mišićnoskeletnim i neurološkim pore-
mec ́ajima kod ljudi. Takođe, NF1 obično je povezana sa jed-
nim ili više neurobihejvioralnih poremećaja ili tumora lociranih 
na perifernom nervnom sistemu, kao što su neurofibromi, plašt 
tumori perifernih nerava, feohromocitom, itd. Kod istih boles-
nika torakalne manifestacije NF1 opisane su retko u sadašnjoj 
medicinskoj literaturi. Postoji nekoliko izveštaja o intratorakal-
nim neurogenskim tumorima, kifoskoliozi, pneumonitisu i plu-
ćnoj fibrozi kod bolesnika sa NF1. Prikaz bolesnika. Bolesni-
ca, stara 65 godina, na prijemu u Jedinicu intenzivne nege Kli-
nike za pulmologiju Kliničkog centra Srbije bila je u lošem opš-
tem stanju, kratakog daha i sa prisutnom cijanozom.  U tom 
trenutku primećene su i promene na koži. Nakon dobijanja in-
formacije kao i podataka iz medicinske istorije bolesnice, utvr-
đeno je da je u pitanju NF1. Posle primene neinvazivne meha-
ničke ventilacije i drugih mera hitne respiratorne medicine, bo-
lesnica se ubrzo osećala bolje. Na kasnije učinjenom RTG 
snimku i CT skenu grudnog koša uočene su promene parenhi-
ma. Zaključak. U ovom prikazu opisana je NF1 povezana sa 
abnormalnostima plućnog parenhima, utvrđena tokom dijagno-
stičkih procedura u Jedinici intenzivne nege Klinike za pulmo-
logiju. 
 
Ključne reči: 
neurofibromatoza; dijagnoza; pluća, fibroza; radiografija; 
tomografija, kompjuterizovana, rendgenska. 

 

Introduction 

Neurofibromatosis belongs to the group of diseases cal-
led phakomatoses. Neurofibromatosis type 1 (NF1) is caused 
by gene mutation on chromosome 17q which encodes a pro-
tein known as neurofibromin, a negative regulator of Ras on-
cogene 1. NF1 has a number of possible signs. The presence 

of café-au-lait maculas and multiple neurofibromas, usually 
5–15 mm in diameter was a key sign of diagnosis 2. Chest 
manifestations may be different: kyphoscoliosis, ribbon 
deformity of the ribs, intrathoracic neoplasms, and interstitial 
lung disease such as diffuse interstitial fibrosis and bullous 
lung disease either alone or in combination, sometimes cal-
led fibrosing alveolitis 3. 
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Fig. 1 – Physical examination showed multiple maculae on 

the entire skin. 

 
Fig. 2 – Chest x-ray showed on both sides an increased 

transparency from the apex to the base as well as 
pleuropericardiac and pleurobasal adhesions, with fi-

brous changes of parenchyma. 

 
Fig. 3 – CT scanning showing apical left, right and back 

solid emphysema and bullous changes. 

 
Fig. 4 – CT scanning showing bullous changes with 
bronchiectasis to the basal left. paratracheal lymph 
nodes 18 mm in diameter, bilateral pleural effusion, 
basal, organized, as well as diffuse lung reduction. 

Case report 

A 65-year-old woman was admitted to the Intensive Ca-
re Unit, Clinic of Pulmonology, University Clinical Center of 
Serbia, Belgrade, due to crisis of consciousness, shortness of 
breath and very pronounced cyanosis. The patient’s medical 
history, dating back as far as 30 years, showed that the pati-
ent had been treating for chronic obstructive pulmonary dise-
ase (COPD) all the time. The last few years, the patient 
experienced more frequent exacerbations. 

Moreover, the patient had manifested NF1 disease since 
childhood in the form of café-au- lait maculae and multiple 
neurofibromas covering almost the entire skin; she had also 
had positive family medical history of some manifestations 
of the disease presented in her mother and grandfather. Since 
2011, the patient had been suffering from verified 
tachyarrhythmia, high blood pressure and chronic 
cardiomyopathia. During that period, thoracic computed 
tomography (CT) scanning revealed, for the first time, abun-
dant sequelae of specific process and fibrothorax in the left 
lung. The patient was skinny with almost child constitution: 
height of 152 cm, weight 45 kg, body mass index (BMI) 
19.48 kg/m2. She was a non smoker. Physical examination 
showed multiple maculae on the entire skin (Figure 1) and 
deformity of the spine in the form of kyphoscoliosis. 
Respiratory findings were as follows: lower airway sounds 

and polyphonic wheezing. Cardiac findings were: 
tachycardia, and cardiac arrhythmic action with occasional 
extrasystoles; blood pressure: 130/100 mmHg; heart rate: 
121/min. Abdomen and limbs were clinically normal. 
Laboratory analysis showed mild positive inflammatory 
syndrome, anemia and thrombocytopenia, hypoproteinemia 
and electrolyte imbalance. Arterial blood gas analyses were 
in favor of acidosis and global respiratory insufficiency. 
Spirometry results were: forced vital capacity (FVC) 1.23 L 
(56%); predicted forced expiratory volume in 1 second 
(FEV1) 0.67 L (37%); predicted ratio FEV1/FVC 54.92%; 
mixed ventilatory pattern, dominantly obstructive and redu-
ced diffusing capacity of the lung; diffusing capacity of the 
lung for carbon monoxide (DLCO) 31%; transfer coefficient 
(KCO) 54%. The chest x-ray showed an increased 
transparency from the apex to the base, pleuropericardial and 
pleurobasal adhesions, with fibrous changes in parenchyma 
on both sides (Figure 2). Computed tomography scan revea-
led solid emphysema and bullous changes viewed in the api-
cal left, right and posterior areas (Figure 3). Fibroindurative 
chronic changes with the interstitial inflammation and hilar 
traction were observed in bilateral the upper medial lobes. 
Bullous changes with bronchiectasis were present basally on 
the left side. Paratracheal lymph nodes, 18 mm in diameter, 
were also evident. Bilateral pleural effusion was basally or-
ganized. Diffuse lung reduction was recorded (Figure 4). 
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Discussion 

The condition of the presented patient fully fits in the 
clinical picture of NF1. At least two criteria have to be reco-
gnized for establishing the diagnosis of NF1: the presence of 
minimum six cafe-au-lait spots of more than 5 mm in diame-
ter in children and 15 mm in adults; no less than two neuro-
fibromas or one plexiform neurofibroma; freckles and/or dis-
coloration in the sun-protected areas (armpits, pubic area); 
optic glioma; the presence of at least two iris nodules (Lisch 
nodules); specific skeletal abnormalities; hereditary high 
blood pressure 4. Appropriate diagnostic procedures confir-
med the presence of lung changes. Although pulmonary fib-
rosis, bullae or other interstitial abnormalities are uncommon 
findings with neurofibromatosis, the parenchyma lung invol-
vement has been reported in 1.9–20% of NF1. The first cases 
of chest abnormalities in NF1 were described in 1963 5. So-
me studies show that the increased sensitivity of the lung to 
cigarette smoke causes an early development of emphysema-
like changes 5, 6. Since the identification of the NF1 gene, 
great advances in understanding the role of the NF1 gene in 
molecular pathogenesis of NF1-associated clinical abnorma-
lities have been achieved 5. Clinical studies have begun to de-
fine specific subpopulations of patients at risk for cancer and 

have identified targeted therapies for NF1-associated tumors, 
based on science research advances 7. Quality of life in 
NF1may be different and it depends on many factors: sex, 
age, emotions, physical symptoms, functioning, and other as-
sociated diseases. Patients with more severe NF1 reported 
more effects on the physical function, general health percep-
tion and vitality 8. Patients with neurofibromatosis and 
respiratory symptoms need to be checked for possible chan-
ges in the lung parenchyma, and they require a 
multidisciplinary approach 1, 9. 

Conclusion 

We presented a patient, non-smoker, whose changes in 
the lung parenchyma were most likely not caused by COPD 
for which the patient was treated over 30 years. The impair-
ment of pulmonary function was the result of kyphoscoliosis 
and emphysema changes in the lung parenchyma. Only a few 
available references on the association between NF1 and 
changes in pulmonary parenchyma indicate that this problem 
has been rarely recorded. Well documented NF1 case reports 
indicate that the routine tests (X-ray, CT scan, spirometry, dif-
fusion) can detect pulmonary changes in the early stages of the 
disease, which is certainly important for better prognosis. 
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Abstract 
 
Introduction. Primary extragonadal seminomas are rare tu-
mors. There have been only a few cases of the primary retrop-
eritoneal seminomas reported in the literature up to date. Case 
report. We reported a 56-year-old man with giant primary 
retroperitoneal seminoma presented with the enlargement of 
the left side of the abdomen and deep venous thrombosis of 
the left leg. Computed tomography of the abdomen showed a 
large tumor occupying the left part of the retroperitoneal space 
with 23  13 cm in diameter. Firm tumor mass having 25  15 
cm in diameter was surgically removed from the left retroperi-
toneum. The tumor adhered the tunica adventitia of the aorta and 
it was carefully resected from the aortic wall. The diagnosis of 
seminoma was made during histopathological examination. 
The patient underwent chemotherapy. Two years after finished 
chemotherapy the patient accepted left orchiectomy with the 
aim of eliminating the possibility of the occult malignancy of 
the testicle. Histopathological analysis of the testicular tissue 
was normal and the diagnosis of primary retroperitoneal semi-
noma was confirmed. Conclusion. Despite its small incidence 
in general population, the diagnosis of retroperitoneal semi-
noma should be considered in male patients with nonspecific 
symptoms and with retroperitoneal tumor mass. 
 
Key words:  
seminoma; retroperitoneal space; venous thrombosis; 
diagnosis, differential; digestive system surgical 
procedures; orchiectomy. 

Apstrakt 
 
Uvod. Primarni vantestisni seminomi su veoma retki tumori. U 
literaturi je prikazano svega nekoliko slučajeva primarnog 
retroperitonealnog seminoma. Prikaz bolesnika. Prikazali 
smo bolesnika, starog 56 godina, sa ogromnim primarnim 
retroperitonealnim seminomom, koji se javio sa uvećanjem leve 
polovine abdomena i dubokom venskom trombozom leve 
noge. Na kompjuterizovanoj tomografiji abdomena opisan je 
tumor veličine 23  13 cm. Hirurškim putem uklonjena je 
čvrsta tumorska masa veličine 25  15 cm. Tumor se prilepio 
za tuniku adventiciju aorte, a pažljivom resekcijom odvojen je 
od zida aorte. Patohistološki pregled pokazao je da se radi o 
seminomu. Bolesnik je primio hemioterapiju.  Dve godine 
nakon završene hemioterapije prihvatio je hirurško uklanjanje 
levog testisa da bi se eliminisala mogućnost postojanja 
skrivenog malignog tumora testisa. Patohistološkom analizom 
tkiva testisa nije ustanovljeno prisustvo tumora, tako da je 
potvrđena dijagnoza primarnog retroperitonealnog seminoma. 
Zaključak. Kod bolesnika muškog pola sa nespecifičnom 
simptomatologijom i retroperitonealnom tumorskom masom 
treba misliti i na dijagnozu primarnog  retroperitonealnog 
seminoma uprkos njegovoj maloj incidenciji u opštoj 
populaciji. 
 
Ključne reči: 
seminom; retroperitonealni prostor; tromboza, venska; 
dijagnoza, diferencijalna; hirurgija digestivnog 
sistema, procedure; orhiektomija. 

 

Introduction 

Testicular cancers are rare tumors in the general population 
accounting for almost 1% of all cancers in men 1. Among them, 
germ cell tumors are the most common malignancies that 
typically arise in the testicle. However, these tumors could 

primary develop extragonadaly in 1–2% of all seminomas 2. 
There have been only a few cases of the primary retroperitoneal 
and mediastinal seminomas reported in the literature up to date 3. 
In this paper we presented a patient with a rare giant primary ret-
roperitoneal seminoma with the enlargement of the left side of 
the abdomen and deep venous thrombosis of the left leg. 
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Fig. 1 – Computed tomography shows a solid nonhomogenous tumor mass in the retroperitoneum (a – frontal 
section), relationship with the surrounding vascular structures (b – frontal section), and the signs of aortic wall 

infiltration (c – axial section). 
 

Case report 

A 56-year-old male was admitted to the Medical Military 
Academy due to suspected deep venous thrombosis of the left 
leg. The patient complained pain and the swelling of the left leg 
and temperature of 38.4°C. He also reported painless gradual 
swelling of the left half of the abdomen during the last two 
years, which become more severe accompanying with the sud-
den onset of pain that irradiated into the left lumbar region. 
Physical examination revealed a firm palpable mass in the left 
abdominal quadrants. Ultrasound examination confirmed a deep 
venous thrombosis in the left leg and a solid tumor mass in the 
abdomen, with no detectable pathological changes in the abdo-
minal organs. Computed tomography (CT) of the abdomen with 
contrast enhancement showed a large tumor occupying the left 
part of the retroperitoneal space with 23  13 cm in diameter 
(Figure 1a, b). The tumor expanded beneath the diaphragm in 
front of the spine, spreading downward to the level of the inferi-
or pole of the left kidney. The kidney was displaced cranially 
showing no signs of hydronephrosis, while the renal vein was 
partially compressed by the mass. Lower part of the tumor 
partially compressed the left iliac blood vessels. The tumor was 
in close relationship with the abdominal aorta that was also dis-
located to the right (Figure 1c). Infiltration of the aortic wall in 
the length of 2 cm above the bifurcation by the mass was sus-
pected. The patient underwent surgical therapy. 

During the surgery, a firm tumor mass having 25  15 cm 
in diameter was removed from the left retroperitoneum. The 
small intestine, the aorta and the inferior vena cava were dis-
placed to the right, whereas the colon descendens was pushed 
to the left side and partially compressed. The branches of the 
lumbar plexus were also compressed by the mass. The tumor 
adhered the tunica adventitia of the aorta, so that it was 
carefully removed from the aortic wall. This part of the aortic 
wall was sutured due to incomplete lesion occurred during the 
tumor resection. The inferior mesenteric artery was also affec-
ted and subsequently resected. The diagnosis of seminoma was 
made during histopathological examination. Further evaluation 
included biochemical analyses, lactate-dehydrogenase (LDH) 
and tumor markers (alphafetoprotein – AFP, beta-chorionic 

gonadotropin – β-HCG), that were not elevated. The testicles 
showed no abnormalities during physical and ultrasound 
examination. Concerning these findings, the urology and 
oncology consilium of the Medical Military Academy in Bel-
grade, did not suggest ipsilateral orchiectomy and the patient re-
ceived three cycles of cisplatin-based chemotherapy. Two years 
after chemotherapy, the patient underwent left orchiectomy in 
another hospital. Given that histological analysis was normal, 
the diagnosis of the primary retroperitoneal seminoma was con-
firmed. The patient was followed up during the next six years. 
There was no relapse or metastases of the tumor. 

Discussion 

After the first case of extragonadal seminoma was descri-
bed by Frideman 4 in 1951, there have been only a few reports of 
primary seminomas located in the retroperitoneum 3. Various 
symptoms caused by the tumor had been described in the litera-
ture. They include enlargement of the abdomen, back pain, fe-
ver, night sweats, weight loss, venous thrombosis, testicular or 
groin pain, hematuria, hydrocele. Due to the slow-growing natu-
re of the tumor and nonspecific symptoms, the seminoma has 
already several centimeters in size at the initial diagnosis. Ac-
cording to the literature, an average tumor size was around 7.2 
cm 5. However, the presented patient had much larger seminoma 
that has been rarely reported. 

Large tumor removal like in this case needs meticulous 
preoperative diagnostic evaluation and great attention during the 
surgery. The relationship between the tumor and the surroun-
ding structures, especially with the vital organs, has to be clearly 
examined prior to the surgery. In this case, the seminoma was 
found to be adherent to the aortic wall which was not described 
in similar published cases. Although chemotherapy is conside-
red the treatment of choice for huge extra-gonadal seminomas 5, 
we decided to perform a combination of surgery and 
chemotherapy due to the tumor size and severe symptoms. 

In order to confirm primary seminoma in the retroperito-
neum, the presence of testicular malignancies, such as metastatic 
testicular carcinomas, burn-out seminomas, and primary germ 
cell seminomas, should be excluded. Careful ultrasound 
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examination is suggested since it may reveal rouge pathological 
changes in testicles 3. However, the findings are usually not spe-
cific for the particular tumor and carcinoma in situ could not be 
detected. Although there are eight published cases of metachro-
nous testicular tumors that appeared up to 22 years after the re-
moval of the retroperitoneal seminoma 2, 6, there are still no con-
sistent suggestions whether diagnostic orchiectomy should be 
performed in every patient with extragonadal seminoma regar-
dless ultrasound findings. In our case, ipsilateral orchiectomy 
and histopathological analysis gave the definitive diagnosis of 
primary retroperitoneal seminoma. 

Conclusion 

Although rare, the diagnosis of giant primary retroperito-
neal seminoma should be considered if CT examination shows 
a retroperitoneal tumor mass in male patients with nonspecific 
symptoms. Additionally, each male patient presenting with a 
retroperitoneal tumor mass of unknown etiology should be 
examined by the urologist including evaluation of testicular 
tumor markers because of possible testicular tumor metastases. 
Surgical removal has to be performed with caution since the 
tumor may involve the wall of the abdominal aorta. 
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Abstract 
 
Introduction. Bronchial leiomyoma is extremely rare. Most 
reported have been resected by either lobectomy or pneu-
monectomy. We presented a case treated by sleeve bron-
choplasty without pulmonary resection. Case report. The 
presented case, 39-year-old male, had been admitted to our 
hospital complaining of hemoptysis. Chest X-ray showed no 
abnormality in either lung field, but computed tomography 
scan found the tumor in the upper right bronchus. The diag-
nosis was made by histological and immunohistochemical ex-
amination of the specimens obtained during bronchoscopy. 
Conclusion. The presented patient was treated by thora-
cotomy and sleeve resection of the right upper lobe bronchus 
with the removal of all the tumor. 
 
Key words:  
bronchial neoplasms; leiomyoma; diagnosis; thoracic 
surgical procedures; treatment outcome. 

Apstrakt 
 
Uvod. Bronhijalni lejomiom je izuzetno retko oboljenje. Najčešće 
se takvi bolesnici leče hirurškom resekcijom, lobektomijom ili 
pneumonektomijom. U radu je prikazan bolesnik hirurški lečen 
bronhoplastičnom operacijom, sleeve resekcijom bronha za gornji 
režanj desnog pluća, bez plućne resekcije. Prikaz bolesnika. 
Muškarc, star 39 godina, primljen je u našu bolnicu zbog hemop-
tizija. Radiogramom njegovog grudnog koša nisu nađene nikakve 
patološke promene ni u jednom plućnom polju, ali je CT skenom 
otkriven tumor u bronhu za gornji režanj desnog plućnog krila. Di-
jagnoza je postavljena histološkim i imunohistohemijskim pregle-
dom bioptata tumora, uzetog pri bronhoskopiji. Zaključak. 
Bolesnik je lečen hirurški, torakotomijom i sleeve resekcijom bronha 
za gornji režanj desnog pluća, uz otklanjanje celog tumora.  
 
Ključne reči: 
bronhusi, neoplazme; leiomiom; dijagnoza; hirurgija, 
torakalna, procedure; lečenje, ishod. 

 

Introduction 

Primary pulmonary leiomyomas are extremely uncom-
mon both in adults and children, constituting approximately 
2% of benign lung tumors 1. They are thought to arise from 
the smooth muscle of the bronchus 2. The affected patients 
usually have respiratory symptoms due to partial or complete 
airway obstruction which deteriorate persisting asthma 1, 2 or 
be complicated with bronchiectasis and recurrent pulmonary 
infection 1, 3, 4. 

Case report 

A male, 39-years old smoker, was admitted to hospital 
due to months’ long polymorphic problems in the form of 

productive cough with haemoptysis, feeling of languor, fati-
gue and haemiparesthesia (feeling of numbness experienced 
on the left side of his body). Chest radiograph was normal 
(Figure 1), while computed tomography (CT) showed intra-
luminal, round, clearly circumscribed lesion in the upper lo-
be bronchus, 9.5 × 10 × 12.3 mm in diameter, which was 
post contrast homogeneously coloured without mediastinal 
lymphadenomegaly (Figure 2). During bronchoscopic 
examination, a cystic, moderately vascularized tumor change 
was noticed on the bronchus carina for the upper lobe bron-
chus, which was of smooth surface, white color, and softer 
consistency. The surrounding was moderately hyperemic 
without signs of mucosa infiltration. After bronchoscopy, a 
histopathological examination of the tumor change led to a 
leimyoma diagnosis. Histologically, tumor tissue was built of 
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Fig. 4  − Immunohistochemical examination (×40). 

intertwined bundles of spindle medium sized cells, abundant 
pale eosinophilic cytoplasm and elongated nuclei, yet edges 
that were blunt as in cigarettes. There was hyaline binder 
among the cells. Mitosis was not present. It was used enlar-
gement ×10, and HE staining (Figure 3). Tumor cells were 
immunoreactive for desmin and alpha-SMA (Figure 4) and 
immunonegative for CD117, CD34, MyoD1, S-100 protein 
and vimentin. Due to neurological problems in the form of 
paraesthesia of the left part of the body, a CT examination of 
endocranium had been done which detected no pathological 
changes. After adequate preoperational preparation, the pati-
ent was operated under general anesthesia, when right ante-
rolateral thoracotomy was performed. After cutting the initial 
portion of the right upper lung lobe bronchus, endoluminally 
was registered a smooth soft tumor, of soft consistency, 
whose narrow peducle went from lower lip of bronchus cari-
na for the upper lobe bronchus towards the intermedial bron-
chus. 

 

 
Fig. 3 − Tumor tissue [interwined bundles of spindle 

medium sized cells (HE, ×10)]. 
 

Circular resection of the initial part of bronchus for the 
upper lobe was done with tumor, wherein the section surface 
of the same with no tumor, as well as resectional surface of 

the lower lip carina from intermedial bronchus were ex tem-
pore histpathologically examined. After that anastomosis 
was performed by separate sutures. Post-operative care past 
with no complications. The control chest radiogram was 
satisfying. The control laboratory findings were within nor-
mal ranges. The definitive histopathological finding matched 
Hialeah leimyoma (Leiomyoma hyalineum). 

 
Fig. 1 Chest X-ray showed no abnormality in either 

lung field. 

 
Fig. 2 − Tumor in the upper right bronchus [computed 

tomography (CT) scan]. 
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Discussion 

Leiomyomas of the lung are extremely rare and account 
for less than 2% of all benign tumors of the lung 1, 5, 6. These 
neoplasms can occur in parenchymal, endotreacheal or endob-
ronchial locations. Generally it seems that pulmonary 
leiomyomas affect females more than males with a ratio of 
approximately 1.5 : 1 2, 7, 8. Dyspnoea, cough and haemoptysis 
are the most common symptoms in those patients 1−4, 9. On the 
chest X-ray pneumonitis is usually seen beacuse of infection, 
which is the result of stasis of secretion. CT scan help us to lo-
cate the tumor, but bronchoscopy is a much more helpful dia-
gnostic procedure to define the location of the tumor, and to 
get histopathological diagnosis, which help us in planning the 
operation. When the tumor is pedunculated and small, bron-
choscopic resection is also useful 10. Bronchial leiomyomas are 

thought to derive from smooth muscle layer of bronchi, bron-
chiols, or blood vessels 11.  

Conclusion 

Leiomyomas of the respiratory system are essentially 
treated with surgical or bronchoscopic resection, depending 
on the location of the tumor. In some cases those tumors can 
be treated as conservative as possible, since the tumor is be-
nign. In the presented case we performed a “sleeve” resecti-
on of the upper lobe bronchus, and after that anastomosis by 
separate sutures with the intermedial bronchus. In some other 
circumstances, with a secondary parenchymal destruction, 
leiomyomas of the bronchus may be treated with anatomic 
resection, like segmentectomy, lobectomy and in rare situati-
on with pneumonectomy. 
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M E E T I N G  R E P O R T   

"Proteins and Beyond" October 12–16, 2015, Leiden University, 
Leiden, The Netherlands 

 

„Budućnost proteina“ 12–16. oktobar 2015, Univerzitet u Lajdenu, Lajden, 
Holandija 

Dragana Mučibabić 

Institute for Scientific Information, Military Medical Academy, Belgrade, Serbia

 

Leiden University, located in the city of Leiden, is the ol-
dest university in the Netherlands, founded in 1575 by William, 
Prince of Orange. The Dutch Royal Family and Leiden 
University still have a close relationship -  Queens Juliana and 
Beatrix and King Willem-Alexander are all former students 1.  

Leiden University includes seven faculties, over 50 de-
partments and it is known to have an outstanding internatio-
nal reputation. In 2013, for example, Leiden was the highest 
ranked university in the Netherlands in the Times Higher 
Education World University Rankings, rated as the 28th best 
university worldwide and 61st for international reputation. 
Also, Shanghai Jiao Tong University's 2011 Academic Ran-
king of World Universities ranked Leiden University as the 
29th best university worldwide. Leiden University is 
consistently ranked as the best university in Continental Eu-
rope for Arts and Humanities by the Times Higher Education 
World University Rankings. The University is associated 
with numerous Dutch and foreign leaders, prime ministers, a 
president, and even 16 recipients of the Nobel Prize (inclu-
ding renowned physicists Albert Einstein and Enrico Fermi). 
During the Dutch Golden Age (within the 17th century), 
scholars from around Europe were attracted to the Dutch Re-
public by its atmosphere of intellectual tolerance and Lei-
den's international reputation, thus Leiden was home to such 
persons as René Descartes, Rembrandt, Hugo Grotius, Ba-
ruch Spinoza and Baron d'Holbach. Now the university is a 
member of the Coimbra Group, the Europaeum and the Lea-
gue of European Research Universities 1. 

Albert Einstein used to be a professor at Leiden 
University. Einstein regularly taught Leiden students for a 
few weeks per year. His first lecture at Leiden was about 
"Ether and Relativity Theory". It was a breaking  news for 
scholarly circles in August 2005 that the original manuscript 
of a paper Albert Einstein published in 1925 had been found 

in the archives of Leiden University’s Lorentz Institute for 
Theoretical Physics.  

The Lorentz Institute, one of more than 40 national and 
international research institutes at the Leiden University was 
established in 1921, thus being the oldest institute for theore-
tical physics in The Netherlands. It is a part of the Leiden In-
stitute of Physics together with the experimental physics 
groups in the Kamerlingh Onnes Laboratory and the 
Huygens Laboratory. The  Institute Lorentz participates in 
two research schools, the Casimir Research School (jointly 
with Delft University of Technology) and the Dutch Rese-
arch School of Theoretical Physics. 

Ever since its foundation, the Lorentz Institute has been 
known for attracting scientific attention by organizing nume-
rous events. This year, together with the Leiden Institute for 
Chemistry, it organized, among many others, the Workshop 
"Proteins and Beyond", that was held from 12 October 2015 
through 16 October 2015. It brought together remarkable fi-
gures with different backgrounds and diverse methods and 
aspects of researching at the vast field of proteins. The most 
significant questions regarding the future of proteins in he-
alth and disease, the possible and desirable methodological 
and technical breakthroughs, including biophysical 
techniques for studying proteins at the molecular level, were 
recognized and discussed. 

During the workshop numerous questions were discus-
sed, eg molecular mechanisms of cancer development and 
aging, protein folding, the role of chaperons and cell mem-
branes during folding etc. In order to better understand all of 
the abovementioned issues technical developments are 
necessary. The important observation was that in vivo prote-
in research is becoming very powerful in visualization of 
proteins and therefore in studying their function in the cellu-
lar context. Still in vitro studies at the atomic level remain 
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essential for deeper structural understanding at the atomic le-
vel and  hypothesis formulation for cellular studies.  

On October 16, 2015 the three renowned speakers sug-
gested their vision on urgent questions concerning the broad 
field of protein research and the technical advances expected 
for the coming decade. 

The Chair of this public section of the workshop was 
Professor Claudio Luchinat (Florence University).  With due 
respect to other scientists, especially remarkable was the ap-
pearance and the lecture of highly esteemed Professor Chris-
topher Dobson 2 (Cambridge University): 

The proliferation of amyloid disorders – A challenge 
for modern protein science!  

After a very interesting review of great plagues ever 
since the era of Plato, Professor Dobson addressed the tri-
umph of modern medicine embodied in the discovery of pe-
nicillin, and then directed our curious attention to the disease 
number 1 of the 20th century, especially after 1980, namely 
Alzheimer’s disease, emphasizing it as just one out of dozens 
and dozens of the so-called protein-misfolding diseases.  

The simple fact that amyloid disorders proliferate imposes 
a great challlenge on the scientists of almost any branch of rese-
arch, putting the complexity and importance of proteins and the-
ir misfolding and aggregation under the special spotlight.  

As having been in collusion with the proteins for millions 
of years, Professor Dobson explained the significance of prote-
ins, where from they are given instructions for folding, the con-
ceptual basis of protein folding, protein folding in a cellular 
context, protein misfolding as the origin of many diseases, the 
molecular nature of amyloid state, generic toxicity of amyloid 
aggregates, unified view of amyloid diseases, proteins in living 
organisms, the mechanisms of amyloid diseases, amyloid for-
mation in cellular context, and many, many more quintessential 
aspects of this highly complex phenomena emanating from the 
"magic retort" of Professor Dobson.  

Are we that close to resolving the mechanism(s) of 
amyloid disorders and, consequently, finding a proper pre-
vention and/or remedy, remains to be seen, but the efforts to 
get into the heart of proteins misfolding of Professor Dobson, 
as well as of other scientists give us hope that it will be soon! 

This highly favorable and promising atmosphere took 
us perfectly to the second part of this exceptional day, right 
into the Academy Building and the speech delivered by dear 
Professor Dr. Gerard W. Canters 3, the one to whom the 
Workshop "Proteins and Beyond" was dedicated. Professor 

Dr. Gerard W. Canters is widely known for his research fo-
cused on the molecular characterization of redox enzymes 
and proteins (mainly copper proteins) by NMR and EPR, X-
ray crystallography, electrochemistry, single-molecule 
spectroscopy and protein engineering. It is also known that 
cloning of the gene for the protein azurin performed by Pro-
fessor Dr. Canters in 1987 was widely accepted as new bea-
rings in the study of structure/function relationships of blue 
copper proteins 3. The extensive research of Professor Dr. 
Canters involves studying biological redox processes by sin-
gle molecule techniques and on designing in vitro and in vi-
vo biosensors, added to decades of scientific research and in-
vestigation and devotion to better humankind.  

There have been, of course, numerous awards, as was 
the Royal Dutch Shell award, and each of it on this special 
occasion was lit up with many faces of eminent professors 
from all around the globe in ceremonial academic black 
gowns and square academic caps and the faces of all of us 
flocked together to greet Professor Dr. Canters with highest 
honors and willingly to mark together with him a new chap-
ter of his rich scientific career. 

The particular day indeed swarming with academic 
events and emotions was also highlighted with the other 
eminent participants, Prof. Thijs Aartsma, Prof. Marcellus 
Ubbink, at the same time highly successful organizers of the 
workshop, Dr. Martina Huber, to name just the three of them, 
but also with the PhD students, two of them heading to finis-
hing their dissertation projects focused on protein misfolding 
and neurodegenerative diseases, namely   Marija Mučibabić, 
alumna of the Department for Molecular Biology and 
Physiology, Belgrade University, Belgrade, Serbia and  Ne-
manja Markešević, alumnus of the Faculty of Physics, Bel-
grade University, Belgrade, Serbia. 

Much research has been done indeed, but scientists still 
have to persistently go on finding more promising techniques 
and analytical tools for proteins studying, combining 
biophysical methods, modelling cellular processes, linking 
in-vitro and in-cell characteristics of proteins,  their misfol-
ding tendencies under certain conditions that result in aging, 
and disease development. That should get scientists closer to 
the mechanism(s) of amyloid disorders occurrence and help 
in keeping proteins in their normal and functional conforma-
tion and possibly prevent or find efficient medications aga-
inst those debilitating diseases that prevail over the globe in 
this stressful time! 

 

R E F E R E N C E S

 
1. Leiden University. Available from: 

https://en.wikipedia.org/wiki/Leiden_University. 
2. Professor Christopher Dobson. Available from: 

www.ch.cam.ac.uk/person/cmd44. 

3. Professor Gerard W. Canters, PhD. Available from: 
http://www.physics.leidenuniv.nl/gwc-home. 
 

 

 
 



Vol. 73, No. 2 VOJNOSANITETSKI PREGLED Page 213 

 

INSTRUCTIONS TO THE AUTHORS 

Vojnosanitetski pregled (VSP) publishes only papers not published 
before, nor submitted to any other journals, in the order determined by 
the Editorial Board. Any attempted plagiarism or self-plagiarism will 
be punished. When submitting a paper to the VSP electronic editing 
system, the following should be enclosed: a statement on meeting any 
technical requirements, a statement signed by all the authors that the 
paper on the whole and/or partly has not been submitted nor accepted 
for publication elsewhere, a statement specifying the actual contribu-
tion of each author, no conflict of interest statement that makes them 
responsible for meeting any requirements set. What follows subse-
quently is the acceptance of a paper for further editing procedure. The 
VSP reserves all copyrights for the published papers. Accepted are 
only papers in English. The VSP publishes only papers of the authors 
subscribed to the VSP for the year of paper submitting for publishing. 
Subscription is obligatory for each author/coauthor whose paper enters 
peer review procedure. 

On January 1, 2012 the Vojnosanitetski pregled turned to the elec-
tronic editing system e-Ur: Electronic Journal Editing. 

All the users of the system: authors, editors and reviewers have to 
be registered at:  

http://aseestant.ceon.rs/index.php 

The VSP publishes: editorials, original articles, short communica-
tions, reviews/meta-analyses, case reports, medical history (general or 
military), personal views, invited comments, letters to the editor, reports 
from scientific meetings, book reviews, and other. Original articles, short 
communications, meta-analyses and case reports are published with ab-
stracts in both English and Serbian. 

General review papers will be accepted by the Editorial Board only if 
the authors prove themselves as the experts in the fields they write on by 
citing not less than 5 self-citations. 

Papers should be written on IBM-compatible PC, using 12 pt font, and 
double spacing, with at least 4 cm left margin. Bold and italic letters 
should be avoided as reserved for subtitles. Original articles, reviews, 
meta-analyses and articles from medical history should not exceed 16 
pages; current topics 10; case reports 6; short communications 5; letters 
to the editor and comments 3, and reports on scientific meetings and 
book reviews 2. 

All measurements should be reported in the metric system of the 
International System of Units (SI), and the standard internationally 
accepted terms (except for mm Hg and °C).  

MS Word for Windows (97, 2000, XP, 2003) is recommended for 
word processing; other programs are to be used only exceptionally. Il-
lustrations should be made using standard Windows programs, Micro-
soft Office (Excel, Word Graph). The use of colors and shading in 
graphs should be avoided. 

Papers should be prepared in accordance with the Vancouver Con-
vention.  

Papers are reviewed anonymously by at least two editors and/or in-
vited reviewers. Remarks and suggestions are sent to the author for final 
composition. Galley proofs are sent to the corresponding author for final 
agreement. 

Preparation of manuscript 

Parts of the manuscript are: Title page; Abstract with Key words; 
Text; Acknowledgements (to the authors’ desire), References, Enclo-
sures. 

1. Title page 

a) The title should be concise but informative, while subheadings 
should be avoided; 

b) Full names of the authors signed as follows: *, †, ‡, §, ||, ¶, **, ††, ... .   

c) Exact names and places of department(s) and institution(s) of af-
filiation where the studies were performed, city and the state for any au-
thors, clearly marked by standard footnote signs; 

d) Conclusion could be a separate chapter or the last paragraph of the 
discussion; 

e) Data on the corresponding author. 

2. Abstract and key words 

The second page should carry a structured abstract (250-300 words for 
original articles and meta-analyses) with the title of the article. In short, 
clear sentences the authors should write the Background/Aim, major 
procedures – Methods (choice of subjects or laboratory animals; meth-
ods for observation and analysis), the obtained findings – Results (con-
crete data and their statistical significance), and the Conclusion.  It 
should emphasize new and important aspects of the study or observa-
tions. A structured abstract for case reports (up to 250 words) should 

contain subtitles Introduction, Case report, Conclusion). Below the 
abstract Key words should provide 3–10 key words or short phrases that 
indicate the topic of the article. 

3. Text 

The text of the articles includes: Introduction, Methods, Results, and 
Discussion. Long articles may need subheadings within some sections to 
clarify their content. 

Introduction. After the introductory notes, the aim of the article 
should be stated in brief (the reasons for the study or observation), only 
significant data from the literature, but not extensive, detailed considera-
tuion of the subject, nor data or conclusions from the work being re-
ported. 

Methods. The selection of study or experimental subjects (patients or 
experimental animals, including controls) should be clearly described. 
The methods, apparatus (manufacturer's name and address in parenthe-
ses), and procedures should be identified in sufficient detail to allow 
other workers to reproduce the results. Also, give references to estab-
lished methods, including statistical methods. Identify precisely all drugs 
and chemicals used, with generic name(s), dose(s), and route(s) of ad-
ministration. State the approval of the Ethnics Committee for the tests in 
humans and animals. 

Results should be presented in logical sequence in the text, tables and 
illustrations. Emphasize or summarize only important observations. 

Discussion is to emphasize the new and significant aspects of the 
study and the conclusions that result from them. Relate the observations 
to other relevant studies. Link the conclusions with the goals of the 
study, but avoid unqualified statements and conclusions not completely 
supported by your data. 

References 

References should be superscripted and numerated consecutively in the 
order of their first mentioning within the text. All the authors should be 
listed, but if there are more than 6 authors, give the first 6 followed by et 
al. Do not use abstracts, secondary publications, oral communications, un-
published papers, official and classified documents. References to papers 
accepted but not yet published should be cited as ”in press“.  Information 
from manuscripts not yet accepted should be cited as ”unpublished data“. 
Data from the Internet are cited with the date of citation. 

Examples of references: 
Jurhar-Pavlova M, Petlichkovski A, TrajkovD, Efinska-Mladenovska O, 
Arsov T, Strezova A, et al. Influence of the elevated ambient temperature 
on immunoglobulin G and immunoglobulin G subclasses in sera of Wis-
tar rats. Vojnosanit Pregl 2003; 60(6): 657–612. 

DiMaio VJ. Forensic Pathology. 2nd ed. Boca Raton: CRC Press; 2001. 

Blinder MA. Anemia and Transfusion Therapy. In: Ahya NS, Flood K, 
Paranjothi S, editors. The Washington Manual of Medical Therapeutics, 30th 
edition. Boston: Lippincot, Williams and Wilkins; 2001. p. 413-28.  
Christensen S, Oppacher F. An analysis of Koza's computational effort 
statistic for genetic programming. In: Foster JA, Lutton E, Miller J, 
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002: 
Proceedings of the 5th European Conference on Genetic Programming; 
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91. 

Abood S. Quality improvement initiative in nursing homes: the ANA 
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun 
[cited 2002 Aug 12]; 102(6): [about 3 p.]. Available from: 
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm 

Tables 
Each table should be typed double-spaced 1,5 on a separate sheet, 

numbered in the order of their first citation in the text in the upper right 
corner and supplied with a brief title each. Explanatory notes are printed 
under a table. Each table should be mentioned in the text. If data from 
another source are used, acknowledge fully. 

Illustrations 
Any forms of graphic enclosures are considered to bi figures and 

should be submitted as additional databases in the System of Assistent. 
Letters, numbers, and symbols should be clear and uniform, of sufficient 
size that when reduced for publication, each item will still be legible. 
Each figure should have a label on its back indicating the number of the 
figure, author's name, and top of the figure (Figure 1, Figure 2 and so 
on). If a figure has been published, state the original source. 

Legends for illustrations are typed on a separate page, with Arabic 
numbers corresponding to the illustrations. If used to identify parts of 
the illustrations, the symbols, arrows, numbers, or letters should be iden-
tified and explained clearly in the legend. Explain the method of staining 
in photomicrographs.  

Abbreviations and symbols 
Use only standard abbreviations. Avoid abbreviations in the title and 

abstracts. The full term for which an abbreviation stands should precede 
its first use in the text. 

Detailed Instructions are available at the web site: 
    www.vma.mod.gov.rs/vsp 
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UPUTSTVO AUTORIMA 

Vojnosanitetski pregled (VSP) objavljuje radove koji nisu ranije nigde objav-
ljivani, niti predati za objavljivanje redosledom koji određuje uređivački od-
bor. Svaki pokušaj plagijarizma ili autoplagijarizma kažnjava se. Prilikom 
prijave rada u sistem elektronskog uređivanja „Vojnosanitetskog pregleda“ 
neophodno je priložiti izjavu da su ispunjeni svi postavljeni tehnički zahtevi 
uključujući i izjavu koju potpisuju svi autori da rad nije ranije ni u celini, niti 
delimično objavljen niti prihvaćen za štampanje u drugom časopisu. Izjavu o 
pojedinačnom doprinosu svakog od autora rada potpisanu od svih autora, tre-
ba skenirati i poslati uz rad kao dopunsku datoteku. Takođe, autori su obave-
zni da dostave i potpisanu izjavu o nepostojanju sukoba interesa čime postaju 
odgovorni za ispunjavanje svih postavljenih uslova. Ovome sledi odluka o 
prihvatanju za dalji uređivački postupak. Za objavljene radove VSP zadržava 
autorsko pravo. Primaju se radovi napisani samo na engleskom jeziku.  
VSP objavljuje radove samo autora koji su pretplaćeni na časopis u go-
dini podnošenja rada za objavljivanje. Pretplata je obavezna za svakog 
autora/koautora čiji rad uđe u postupak recenzije.  

 Od 1. januara 2012. godine Vojnosanitetski pregled prešao je na 
e-Ur: Elektronsko uređivanje časopisa.  

Svi korisnici sistema: autori, recezenti i urednici moraju biti registro-
vani jednoznačnom e-mail adresom. Registraciju je moguće izvršiti na:  

http://aseestant.ceon.rs/index.php 

U VSP-u se objavljuju uvodnici, originalni članci, prethodna ili 
kratka saopštenja, revijski radovi tipa opšteg pregleda (uz uslov da 
autori navođenjem najmanje 5 autocitata potvrde da su eksperti u oblasti 
o kojoj pišu), aktuelne teme, metaanalize, kazuistika, seminar prak-
tičnog lekara, članci iz istorije medicine, lični stavovi, naručeni ko-
mentari, pisma uredništvu, izveštaji sa naučnih i stručnih skupova, pri-
kazi knjiga i drugi prilozi. Radovi tipa originalnih članaka, prethodnih ili 
kratkih saopštenja, metaanalize i kazuistike objavljuju se uz apstrakte 
na srpskom i engleskom jeziku. 

Rukopis se piše sa proredom 1,5 sa levom marginom od 4 cm. Koristi-
ti font veličine 12, a načelno izbegavati upotrebu bold i italic slova, koja 
su rezervisana za podnaslove. Originalni članci, opšti pregledi i metaanali-
ze i članci iz istorije medicine ne smeju prelaziti 16 stranica (bez priloga); 
aktuelne teme – deset, seminar praktičnog lekara – osam, kazuistika – šest, 
prethodna saopštenja – pet, a komentari i pisma uredniku – tri, izveštaji sa 
skupova i prikazi knjiga – dve stranice. 

U celom radu obavezno je korišćenje međunarodnog sistema mera 
(SI) i standardnih međunarodno prihvaćenih termina (sem mm Hg i °C).  

Za obradu teksta koristiti program Word for Windows verzije 97, 
2000, XP ili 2003. Za izradu grafičkih priloga koristiti standardne gra-
fičke programe za Windows, poželjno iz programskog paketa Micro-
soft Office (Excel, Word Graph). Kod kompjuterske izrade grafika 
izbegavati upotrebu boja i senčenja pozadine. 

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.  

Prispeli radovi kao anonimni podležu uređivačkoj obradi i recenziji 
najmanje dva urednika/recenzenta. Primedbe i sugestije uredni-
ka/recenzenata dostavljaju se autoru radi konačnog oblikovanja. Pre ob-
jave, rad se upućuje autoru određenom za korespodenciju na konačnu 
saglasnost.  

Priprema rada 

Delovi rada su: naslovna strana, apstrakt sa ključnim rečima, 
tekst rada, zahvalnost (po želji), literatura, prilozi. 

1. Naslovna strana 

a) Poželjno je da naslov bude kratak, jasan i informativan i da odgovara 
sadržaju, podnaslove izbegavati. 

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, †, 
‡, §, ||, ¶, **, ††, ... . 

c) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je 
rad obavljen mesta i države za svakog autora, koristeći standardne znake 
za fusnote. 

d) Zaključak može da bude posebno poglavlje ili se iznosi u poslednjem 
pasusu diskusije. 

e) Podaci o autoru za korespodenciju. 

2. Apstrakt i ključne reči 
Na drugoj stranici nalazi se strukturisani apstrakt (250-300 reči za 

originalne članke i meta-analize) sa naslovom rada. Kratkim rečeni-
cama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, osnov-
ne procedure – Metode (izbor ispitanika ili laboratorijskih životinja; 
metode posmatranja i analize), glavni nalazi – Rezultati (konkretni 
podaci i njihova statistička značajnost) i glavni Zaključak. Naglasiti 
nove i značajne aspekte studije ili zapažanja. Strukturisani apstrakt za 
kazuistiku (do 250 reči), sadrži podnaslove Uvod, Prikaz bolesnika i 

Zaključak). Ispod apstrakta, „Ključne reči“ sadrže 3–10 ključnih reči 
ili kratkih izraza koje ukazuju na sadržinu članka.   

3. Tekst članka 

Tekst sadrži sledeća poglavlja: uvod, metode, rezultate i diskusiju. 
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge 
za studiju ili posmatranje. Navesti samo važne podatke iz literature a ne 
opširna razmatranja o predmetu rada, kao ni podatke ili zaključke iz rada 
o kome se izveštava. 

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih 
metoda (ispitanici ili eksperimentne životinje, uključujući kontrolne). 
Identifikovati metode, aparaturu (ime i adresa proizvođača u zagradi) i 
proceduru, dovoljno detaljno da se drugim autorima omogući reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, uključu-
jući i statističke. Tačno identifikovati sve primenjene lekove i hemika-
lije, uključujući generičko ime, doze i načine davanja. Za ispitivanja na 
ljudima i životinjama navesti saglasnost nadležnog etičkog komiteta. 

Rezultate prikazati logičkim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti ili sumirati samo značajna zapažanja. 

U diskusiji naglasiti nove i značajne aspekte studije i izvedene zak-
ljučke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, u 
načelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati zak-
ljučke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one zaključ-
ke koje podaci iz rada ne podržavaju u potpunosti.  

Literatura 

U radu literatura se citira kao superskript, a popisuje rednim broje-
vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali 
ako broj prelazi šest, navodi se prvih šest i et al. Svi podaci o citiranoj 
literaturi moraju biti tačni. Literatura se u celini citira na engleskom 
jeziku, a iza naslova se navodi jezik članka u zagradi. Ne prihvata se 
citiranje apstrakata, sekundarnih publikacija, usmenih saopštenja, ne-
objavljenih radova, službenih i poverljivih dokumenata. Radovi koji 
su prihvaćeni za štampu, ali još nisu objavljeni, navode se uz dodatak 
„u štampi“. Rukopisi koji su predati, ali još nisu prihvaćeni za štampu, 
u tekstu se citiraju kao „neobjavljeni podaci“ (u zagradi). Podaci sa 
Interneta citiraju se uz navođenje datuma pristupa tim podacima. 

Primeri referenci: 

Đurović BM. Endothelial trauma in the surgery of cataract. Vojnosanit 
Pregl 2004; 61(5): 491–7. (Serbian) 

Balint B. From the haemotherapy to the haemomodulation. Beograd: 
Zavod za udžbenike i nastavna sredstva; 2001. (Serbian) 

Mladenović T, Kandolf L, Mijušković ŽP. Lasers in dermatology. In: 
Karadaglić Đ, editor. Dermatology. Beograd: Vojnoizdavački zavod & 
Verzal Press; 2000. p. 1437–49. (Serbian) 

Christensen S, Oppacher F. An analysis of Koza's computational ef-
fort statistic for genetic programming. In: Foster JA, Lutton E, Miller J, 
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002: 
Proceedings of the 5th European Conference on Genetic Programming; 
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91. 

Abood S. Quality improvement initiative in nursing homes: the ANA 
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun [cited 
2002 Aug 12]; 102(6): [about 3 p.]. Available from: 
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm 

Tabele 

Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. Obeležavaju 
se arapskim brojevima, redosledom pojavljivanja, u desnom uglu (Tabela 1), 
a svakoj se daje kratak naslov. Objašnjenja se daju u fus-noti, ne u zaglavlju. 
Svaka tabela mora da se pomene u tekstu. Ako se koriste tuđi podaci, obave-
zno ih navesti kao i svaki drugi podatak iz literature.  

Ilustracije 

Slikama se zovu svi oblici grafičkih priloga i predaju se kao dopunske dato-
teke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni i ujednačeni, 
a dovoljne veličine da prilikom umanjivanja budu čitljivi. Slike treba da budu 
jasne i obeležene brojevima, onim redom kojim se navode u tekstu (Sl. 1; Sl. 2 
itd.). Ukoliko je slika već negde objavljena, obavezno citirati izvor.  

Legende za ilustracije pisati na posebnom listu, koristeći arapske brojeve. 
Ukoliko se koriste simboli, strelice, brojevi ili slova za objašnjavanje pojedi-
nog dela ilustracije, svaki pojedinačno treba objasniti u legendi. Za fotomi-
krografije navesti metod bojenja i podatak o uvećanju. 

Skraćenice i simboli 

Koristiti samo standardne skraćenice, izuzev u naslovu i apstraktu. Pun 
naziv sa skraćenicom u zagradi treba dati kod prvog pominjanja u tekstu. 

      Detaljno uputstvo može se dobiti u redakciji ili na sajtu:  
      www.vma.mod.gov.rs/vsp
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