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Abstract 
Continuing our previous researches of antimicrobial  activity of plant sorts P.speciosa and P. 
tommasiniana, which are characteristic for Balkan Peninsula, we examined ethyl acetate, 
ethanol and acetone rhizoma and root extracts (concentration 1:1) of the plants examined 
To examine the antibiotic effects we used diffusion method from Ph.Eur ed. 4 as the method 
for antibiotics examinations.  
In this work the activity of prepared extracts was examined on Bacillus subtilis ATCC 6632, 
Staphylococcus aureus ATCC 6538, Staphylococcus  epidermidis ATCC 2228 and 
Escherichia coli ATCC 8739(2). The base used for Bacillus subtilis ATCC 6632 had the 
following composition:  peptone 5 g, meat extract 2,4 g, agar 15 g and purified water up to 
1000 g.  Base A for antibiotics examination by diffusion method  was used to examine 
Staphylococcus aureus ATCC6538, Staphylococcus  epidermidis ATCC 2228 and 
Escherichia coli ATCC 8739. 
 Ethyl acetate extracts were also examined on Silicagel G60 plates by thin layer 
chromatography with mobile phase: glacial acetic acid, ether, hexane, ethyl acetate. 
(20:20:20:40 V/V/V/V). 
The examined extracts showed antimicrobial effect, and obtained chromatographs contribute 
to better knowledge of the analytics of examined plant material. 

                  Key words: Potentilla, antimicrobical activity  
 
Introduction 
 
In continuation of the previous research of antimicrobial (1) activity of plant sorts 
Potentilla speciosa Wild. and  Potentilla  tommasiniana F.Schultz., family Rosaceae 
characteristic for the Balkan Peninsula (2), in this work we continued further 
examinations of the antimicrobial activity of those plants. The examining of 
antimicrobial activity of the higher plants is actual (3) both for finding rational 
replacement for existing antibiotics, and because of developing resistance of 
pathogen bacteria to antibiotics after long usage.    
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Material and Methods  
 
The plant material (rhizoma and root) was collected in Bosnia and Herzegovina 
during 2002. in the surrounding of Sarajevo. Picked plants were cleaned, washed, 
cut and dried in thin layer protected from direct sun light. Dried plant material was 
kept in paper containers. Immediately, before the experiment the material was 
pulverized. 
 
Extracts preparing 
Acetone extract and Ethanol extract 
 
The extraction of fresh pulverized rhizoma and root (Potentilla speciosa and 
Potentilla tommasiniana) is done by 70 % acetone, or by 70% ethanol during 24 
hours at the temperature + 4 ºC with periodical mixing. One part of rhizoma and root 
is extracted with 10 parts of the solvent. After extraction material is separated from 
extract by filtration and rinsed by double quantity of the solvent. The obtained 
extract is evaporated to dryness at lowered pressure and temperature lower than 35 
ºC. If necessary, it is kept in inert atmosphere till usage. Before the examination the 
extracts were dissolved in dimethyl sulphoxide. Antimicrobial activity of the 
dimethyl sulphoxide on the examined bacterial strains was not noticed.   
 
Ethyl acetate extract (4) 
 
One part of pulverized rhizoma and root is poured over by ten parts of water at room 
temperature and extracted in ultrasonic mixer for 30 minutes. The powder is 
separated from the extract  by filtration and rinsed with one part of the water. 
Obtained water extract is three times extracted by equal volume of ethylacetate. 
Ethylacetate extracts are joined and water removed by filtration over unhydrous 
sodium sulphate. Ethylacetate extract is evaporated at lower pressure in rotavapour 
at the temperature up to 40 ºC. Then, dry extract is suspended in the same water 
volume as the mass of initial pulverised plant material, to be deposited on 
microbiological base.  
 
Methods 
 
Antimicrobial activity examination 
    
Diffusion method according to Ph.Eur. ed 4 was used as the method for examination 
of antibiotic activities. The choice of the method was based on simplicity and wide 
spread and possability to compare obtained results with others. 
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The culture media for examination of Bacillus subtilis ATCC 6632 was of the 
following composition: Peptone 5 g, Meat extract 2,4 g, Agar 15 g, Purified water 
up to  1000 g (5). 
 
The culture media for the examination of  Staphylococcus aureus ATCC6538, 
Staphylococcus epidermidis ATCC 2228  and Escherichia coli ATCC 8739  was 
culture media A (4) for the examination of antibiotics by diffusion method.  
 
Reagents  
 
Tannin acid standard ( 2mg/ml in dimethyl sulphoxide), Ethylacetate, Acetone, 
Ethanol, Purified water, Microbiological culture media of Ph.Eur. ed 4. 
Bacterial strains 
Bacillus subtilis ATCC 6632, Staphylococcus aureus ATCC6538, Staphylococcus  
epidermidis ATCC 2228, Escherichia coli ATCC 8739 
 
Thin Layer Chromatography (TLC) 
 
The method described in Ph.Eur. ed 4. monograph Tormetillae rhizoma (4) was 
used for examination on TLC. 
 
Test solution. To 0.5 g of the powdered drug add 10 ml of water, shake for 10 min 
and filter. Shake the filtrate with 2 quantities, each of 10 ml, of ethyl acetate and 
filter the combined upper phases over 6 g of unhydrous sodium sulphate. Evaporate 
the filtrate to dryness under reduced pressure and dissolve the residue in 1.0 ml of 
ethyl acetate. Dissolved extract is placed on chromatography plates. 
Reference solution: Dissolve 1.0 mg of catechin in 1.0 ml of methanol. 
Plate: TLC silica gel plate. 
Mobile phase: glacial acetic acid, ether, hexane, ethyl acetate (20:20:20:40 
V/V/V/V). 
Application: 10 µl, as bands. 
Development: over a path of 10 cm. 
Drying: in nitrogen stream till dryness for cc 3 min. 
Detection: Fresh prepared solution of 1 g Potassium hexacyanoferrate (III) and 1 g 
of ferry chloride in 50 ml of purified water (Fe reagent). 
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Results TLC chromatogram of examined sorts Potentilla   
  

 
      1  2   3 

Legend : 1.Catechin          2.Potentilla  speciosa,          3.Potentilla tommasiniana 

0,27
0,32 

Start line 

Front line 

Catechin 
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Six  blue zones can be seen on the TLC chromatogram. Catechin has Rf value 0, 71. 
Both plant sorts have spots on the starting line and Rf = 0,10; 0,13; 0,42. Potentilla 
speciosa has a spot  Rf = 0,27, while  Potentilla tommasiniana has spot with  Rf 
=0,32. 

Table 1 : Results of antimicrobial activity examination   
Types of microorganisms ( Inhibition zone in  mm)  

Plant material 

Concentration 

of examined 

extract  

Staphylococcus 

aureus 

 ATCC 6538  

Bacillus 

subtilis  

ATCC 6633  

Escherichia 

coli  

ATCC 8739  

Staphylococcus 

epidermidis  

ATCC 2228*** 

Potentilla 

speciosa 

1:1 ethyl acetate 

extract 

0 0 * * 

Potentilla 

speciosa 

1:1 acetone 

extract 

* * 15,1 mm 12,0 

Potentilla 

speciosa 

1:1 ethanol 

extract 

* * 12,9 * 

Potentilla 

tommasinian

a 

1:1 ethyl acetate 

extract 

0 0 * * 

Potentilla 

tommasinian

a 

1:1 acetone 

extract 

* * 15,6 18,0 

Potentilla 

tommasinian

a 

11:1 ethanol 

extract 

* * 14,7 * 

Tannic acid 2% solution 12,6 * 18,9 20,0 

Legend * no examination performed, 0 no activity  

  Discussion 
 
It can bee seen from obtained TLC chromatogram that these two plant sorts also 
contain catechin which is standard in the examination of Tormentillae rhizoma 
according to Ph.Eur. ed. 4. The difference in the obtained chromatograms is only in 
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one Rf value of the zone, while the other five zones are identical including catechin. 
The intensity of the blue color zones varies in examined sorts. 
 
Antimicrobial activity examined on agar by diffusion method showed that acetone 
and ethanol extracts differ in strength of microbiological response, and extraction of 
phenolic compounds is better (more quantitative) if acetone in 70% concentration is 
used, compared to ethanol of the same concentration. 
 
The obtained results of those examinations contribute to the knowlage of the 
analytics of the examinated plant sorts, as well as to knowlage of their antimicrobial 
efficiency. 
 
Conclusion 
 
The examined plant sorts rhizoma and root Potentilla speciosa i Potentilla 
tommasiniana, have great similarity in the structure of their compounds which are 
present in ethyl acetate extract. The difference is marked only in one TLC zone.  
 
Boath sorts contain catechin.Antimicrobial activity of the examinated samples of the 
plant sorts Potentilla speciosa and Potentilla tommasiniana is similar. The choice of 
solvents, as 70% acetone, shows more quantitative extraction of active principes and 
stronger antimicrobial activity in relation to ethanol extract.  
 
 
              Apstrakt: 

ANTIMIKROBNI EFEKT EKSTRAKTA KORIJENA  BILJAKA POTENTILLA 
SPECIOSA WILLD. I POTENTILLA TOMMASINIANA F.SCHULTZ., ROSACEAE   

                 U nastavku naših ranijih istraživanja antimikrobnog djelovanja biljnih vrsta P.speciosa and P.      
                 tommasiniana, koje su karakteristične za Balkansko poluostrvo, ispitali smo etil acetatatni,   
                 etanolni i  acetonski ekstrakt korjena (koncentracije 1:1) ispitivanih biljaka. 

Za ispitivanje antimikrobnog efekta koristili smo metodu difuzije iz Ph.Eur ed. 4 za 
ispitivanje antibiotika.  
U ovom radu aktivnost priređenih ekstrakata ispitivana je na Bacillus subtilis ATCC 6632, 
Staphylococcus aureus ATCC 6538, Staphylococcus  epidermidis ATCC 2228 i Escherichia 
coli ATCC 8739(2). Mikrobiološka podloga za ispitivanje na Bacillus subtilis ATCC 6632 
imala je slijedeći sastav:  pepton 5 g, mesni ekstrakt 2,4 g, agar 15 g i   prečišćena voda do 
1000 g.  Podloga  A za ispitivanje antibiotika metodom difuzije je korištena za ispitivanje 
Staphylococcus aureus ATCC6538, Staphylococcus  epidermidis ATCC 2228 i Escherichia 
coli ATCC 8739. 
Etil acetatatni  ekstrakti su također ispitani i tankoslojnom hromatografijom Silicagel G60 
pločama uz mobilnu fazu: glacialna acetatna kiselina, eter, heksan, etil acetat. (20:20:20:40 
V/V/V/V). 
Ispitivani ekstrakti pokazuju antimikrobni efekt, i dobiveni hromatogram pridonosi boljem 
poznavanju analitike ipitivanog biljnog materijala. 

                 Ključne riječi:   :  Potentilla, antimikrobno djelovanje 
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YEASTS IN DIABETIC CLINICALLY TREATED 
PATIENTS 
L.Ožegović*, M.Hadžimejlić**, Mirela Babić*** 
 * ANUBiH,    ** Prof.Med.Fact.Retired,    *** Institute for Microbiology, Parasitology and  
Imunology Sarajevo 
 

               Abstract 
There were investigated the frequency as well the strains of candidas from the smears of 
faces, mouth and vaginas in clinically controlled diabetic patients.From 536 faces smears 
specimens there were found positive in 69 (7,88%), most of them in a range of 10-30 
colonies pro smear ( 47% and 17,64% of positive smears specimens, but also there were 
present specimens with 100 and more to the 1000 colonies in 33,28%, 17,64% and 17,64% 
of positive specimens).The most frequent isolate was C.albicans (66,17%) and non albicans 
in 33,35% of positive specimens (C.lusitaniae, C.kefyr,C.tropicalis,C.parapsilosis and 
G.candidum).From the 676 specimens from the mouth there were found positive 37,85% of 
the specimens and the most frequent isolation was in the group of 10 colonies pro smear 
(36,42%) and less frequent in the group with to 30 and 100 colonies ( 25,25% and 
24,70%).More than 100 to 1000 colonies were isolated in 15,70% of the specimens. 
 Isolated yeasts were represented by C.albicans (86,73%) and non albicans by C.tropicalis,    
C.lusitaniae, C.kefyr, C.glabrata, C.parapsilosis and G.candidum. 
 From the vaginal smears (518 specimens) candidas were isolated in 25,72% of the 
specimens and the frequency of 30 and 100 colonies ranged from 16,98% and 20,25%.More 
than 100 to 1000 colonies were isolated in 28,30% of vaginal smears.C.albicans was 
represented in vaginal smears with 77,72% of isolates, and non C.albicans strains with 
27,35% (C.tropicalis, C.glabrata, C.parapsilosis and C.famata). 
Authors discusse these results in respect to the influence of diabetic status and the relevance 
of finding of commensalism versus infection.   
Key words: candidas, diabetic patients 

 

Introducion 
 
Diabetes mellitus is now treated as a disease of complex aethiology with besides 
genetic factors is presumed that also immunodeficiency and nonadequate 
immunoreactive response could be taken as predisposing cofactors.There are found 
antiinsulin antibodies, as well immune complex, and deficiency in T lymphocytes, 
meaning on the cellular and humoral immunodeficiency(1).It is also well know, that 
yeasts, especially candida species, as the endogen commensalls, are often the cause 
of complications in diabetic patients with various clinical course in diabetic patients. 
 
  The candidas are normal commensals in the body of humans and animals wich in 
special conditions become cause of complications of the preexisting disease, but so 
the primary causative agents, due to the virulence factors of microorganisms and the 
diminished or non existing humoral or cellular defense of humans or animals.It 
seemed valuable to investigate the presence of candidas in diabetic patients in 
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mouth, vagina and stool specimens and try to find any correlation between the 
number of isolating candidas and the clinical course in diabetic patients treated in the 
Clinic for endocrinology in Clinical Center University Sarajevo.    
 
Matherial and methods 
 
 Smears from the mouth, vagina and faeces from diabetic patients were taken on the 
Clinic for endocrinology UKC Sarajevo adn send the same day to the Mycological 
laboratory Institute for microbiology, parasitology and immunology of University 
Clinical Center and in the same day inoculated on Sabouraud dextrose agar with 
antibiotics.2 days after of inoculation and incubation on 30°C culture were treated as 
follow: Blastesis test on serum for 4 hours, for determining C.albicans, and non 
C.albicans isolates were determined on species level on the API 20 C 
(bioMerrieux).Any plate of the inoculated specimens was also noted on the number 
of colonies (Grillot). 

Results 
 
 The results are presented on Tables I, II and III, after the source-origin of the 
specimens and from tables is clearly visible the frequency of positive samples and 
the species of isolated yeasts.It is clear that the frequency from the mouth specimens 
was 37,85%, from vagina 25,72% and from the stool 7,88%.The most frequent 
yeast was C.albicans: from the mouth specimens 86,73%, from the vagina 72,64% 
and from the stool 66,17%.On the tables is also visible the number of colonies in 
each origin of specimens. (Tables 1, 2 and 3). 

Table – 1. Results of isolations from mouth's specimens 
MOUTH SPECIMENS  
TOTAL   536                 POSITIVES  140 (37,85%) 

 
NUMBER OF COLONIES (%) 

 
<10 

 
51 ( 36,42% ) 

                                                    
10 - 30 

 
33 ( 23,25% ) 

 
   30 - 100 

 
34 ( 24,70% ) 

  
  100 – 1000, 

                    > 1000 

 
22 ( 15,70% ) 

 

 
CANDIDA ALBICANS           120  ( 86,73 % ) 
Non CANDIDA ALBICANS    18   ( 12,85% );    
C. TROPICALIS, C.LUSITANIAE, C.KEFYR,C.GLABRATA, C.PARAPSILOSIS, GEOTRICHUM CANDIDUM. 
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Table –2. Results of isolations from vaginal specimens 
 
VAGINAL SPECIMENS 
TOTAL    412                    POSITIVES     106 (25,72%) 
 
 

NUMBER OF COLONIES (%) 
   

<10 
 

36 ( 33,96% ) 
                                                    

10 - 30 
 

18 ( 16,98% ) 
 

  30 - 100 
 

22 ( 20,25% ) 
  

   100 – 1000, 
                   > 1000 

 
30 ( 28,30% ) 

 
CANDIDA ALBICANS            77 ( 72,64 % ) 
Non CANDIDA ALBICANS    29 ( 27,35% );  
C. TROPICALIS , C.GLABRATA, C. FAMATA, C.PARAPSILOSIS.                                                                      
 
 
Table –3. Results of isolations from faces specimens 
 
STOOL SPECIMENS 
TOTAL   536                 POSITIVES    68 (7,88%) 
 
 

NUMBER OF COLONIES (%) 
 

<10 
 

32 ( 47% ) 

                                                    
10 - 30 

 
12 ( 17,64% ) 

 
  30 - 100 

 
12 ( 17,64% ) 

  
  100 – 1000, 

                   > 1000 

 
12 ( 17,64% ) 

 
CANDIDA ALBICANS            45  ( 66,17 % ) 
Non CANDIDA ALBICANS    23  ( 33,35% );    
C. TROPICALIS, C.LUSITANIAE, C.KEFYR,C.GLABRATA, C.PARAPSILOSIS, 
GEOTRICHUM CANDIDUM. 
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Discussion 
 
Number of colonies and positive isolation  
 
 As is from tables visible, positive isolation was quite different from different 
localities, mouth, vagina and stool, as is also the number of isolated yeasts in each 
locality.As it could be seen, the most frequent isolation was found in specimens 
from mouth (37,85%), than from vagina (25,72%) and at the less from stool 
specimens (7,88%).These results could be correlated with any others, because many 
authors connect their results of positive isolation from these localities with the 
different status of the patients, resulting that in some localities is ranging from zero 
to 50% and more, without taking in consideration the number of isolated yeasts 
colonies. 
 
Table 4. After GRILLOT (2) 
 
less than 5 colonies     very rare colonies 
more than 5 – 15 colonies                         rare colonies 
15 colonies- less than 50                           few number of colonies 
50 – 200 colonies                                      numerous colonies 
more than 200 colonies                             very numerous colonies 

 
 
 
 From our results this significant number present in mouths specimens ( 15,70%), 
vaginal specimens (28,30%) and in stool specimens ( 17,64%), allthough there 
could not be eliminated specimens with 30-100 colonies in all isolates (24, 70% in 
mouth, 20,25% in vagina and 17,64% in stool specimens).Only Plaine and cow (3) 
found candidas in diabetic patients in 4,5% with high percent of asymptomatic 
vaginal candidosis (71%), but requiring as pathogenic findings the presence of 
mycelia in smears.This commensalism is expressed as the result of activities of 
different local factors on the mouth, vagina and intestinal mucosal, where are 
existing really different activities on each mucosal. 

 
 On the mouth and vaginal mucosals are really important immunologic status on 
each mucosal and are different.Vulvovaginal candidosis is the frequent in 
immunocompromised and as well noncompromised patients, till oropharingeal 
candidosis is present with same frequency in both groups, compromised and 
noncompromised patients.In most ( if not in all) cases candidas are commensal of 
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gastrointestinal and lower reproductive tract, but in most healthy individuals there 
exists a candida specific protective immunity.Still, there exists different protective 
mechanisms against oropharingeal and vaginal candidosis.In oropharingeal 
candidosis local and systemic cell mediated immunity is very important , what is not 
the same in vaginal candidosis.There is also different importance of innate resistency 
on both organs: smaller activity in vaginal mucosal, including anticandida activity of 
epithelial cells.The situation is quite different in gastrointestinal tract, where it could 
be demonstrated the importance of normal anaerobic microflora as antagonists on 
the candida growth, in the clinic as well in the experimental laboratory in continuos 
flow culture (5, 6). 

 
So, our resultas should be regarded from the point of view of local as well systemic 
immunity of all mucosals, besides the presence of anaerobic microflora in 
gastrointestinal tract.High numbers of found candidas should be regarded also as 
change of local microflora but not as the clinical pathological entity, till is not 
documented by the presence of mycelial elements as the most important prove of 
pathogenicity, due to the present many virulence  factors in yeast and nonexisting 
local or systemic factors in the host.The most of our results likely shoud be regarded 
as the commensal status of candidas, what is know in many situation in human 
pathology, when it could be changed in really pathogenic condition due to the non 
existing defence mechanism in the host. 
 

Conclusion 
 
From our investigations and the results of isolated candidas in diabetic clinical 
controlled patients, could be concluded: 
 
1. Number of isolated colonies pro patients and the great number of negative  
       isolation could   be considered as the commensal flora in patients. 
2. Not only high number pro specimens, but also smaller one, sould be carefully  
        regarded as  possible cause of complications, due to altered immunologic or  
        local status on the   mucosals and frequent controlled. 
3. Isolated candida species are in accordance with other authors, that yeast-

candida   flora in  all investigated specimens is changing, so that C.albicans 
allthough very frequent is not  only one pathogen to be take in account as 
possible pathological agents. 
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Apstrakt: 
KVASNICE U KLINIČKI TRETIRANIH DIJABETIČARA 
Istraživana je frekvencija i zastupljenost sojeva kandida iz briseva fecesa, usne i vaginalne 
šupljine dijabetičara Klinike za endokrinologiju KCU Sarajevo. 
Od 536 uzoraka fecesa (brisevi) pozitivnih je utvrđeno 69 (7,88%), od kojih je u skupini od 
10-30 kolonija bilo najviše (47% i 17,64%), ali je bilo uzoraka sa 100 i više do 1000 kolonija 
u uzorku u 33,28%, 17,64% i 17,64%.Najčešće izolirana kvasnica bila je C.albicans 
(66,17%), a non albicans u 33,35%.Uz C.albicans izolirane su i C.lusitaniae, C.kefyr, 
C.tropicalis, C.parapsilosis i G.candidum. 
Od 676 uzoraka briseva usne šupljine utvrđeno je 37,85% pozitivnih na kvasnice.Najviše 
pozitivnih nalaza bilo je u skupini od 10 kolonija (36,42%), a najmanje u skupini od 30-100 
kolonija (25,25% i 24,70%).Više od 100 do 1000 kolonija izolirano je u 15,70% 
uzoraka.Izolirane kvasnice su bile: C.albicans (86,73%), te još i C.tropicalis, C.lusitaniae, 
C.kefyr, C.glabrata, C.parapsilosis i G.candidum. 
Od 518 uzoraka vaginalnih briseva kandide su izolirane u 25,72% uzoraka i frekvencija 
izolata prema broju kolonija kretala se u skupini od 30 do 100 kolonija 16,98% i 20,25%, 
dok je u skupinama od 100 do 1000 kolonija iznosila 28,30%.C.albicans je bila zastupljena u 
vaginalnim brisevima 77,72%, a non albicans u 27,35% izolata (C.tropicalis, C.glabrata, 
C.parapsilosis i C.famata. 
 Autori raspravljaju o značenju nalaza kvasnica u dijabetičara sa stanovišta komenzalizma, 
odnosno patogenog infektivnog statusa u pacijenata. 
Ključne riječi: kvasnice, dijabetičari 
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Abstract 
The inabilty of`Former Socialist Countries (FCS) to improve the  performance of their National 
Health  Care Systems (NHCS), even 15 years after the collapse  of communist  regimes, is in 
this paper called  the paralysis of health policy. The author distinguishes  two different 
explanations of the deterioration  of   the health status and the health care after  the transition to 
market economy. One ascribes the   responsibility for current defficiences to economic  policy 
imposed by  international  financial  organizations, and expects the improvement from 
economic recovery. The other sees the defficiences  as the effect of poor macro-management, 
absence of clear concepts (road maps) for the ,,transition’’ of  socialist health system to 
something better, and to the lack of  qualified managemet advisers.  The  paper  uses the case of 
Bosnia and Herzegovina to ilustrate the disasterous effects of poor management, and decribes 
the failed strategy of a nongovernmental organization (NGO) to motivate  decision-makers and 
health bureaucracy to agree about essentials  of a common health policy useful  for all the  
population of this country.  
Key words: health policy, national health care systems, interest groups, Eastern 
Europe, Bosnia and Herzegovina  

  
 
Introduction 
 
The NHCS of Former Socialist Countries, before the collapse of communist 
regimes, were the subjects of admiration or benign criticism by many western 
visitors and scientists, ie H.E.Sigerist (1947), M.G.Field (1967), E.R.Weinerman 
(1967), G.Hyde (1974), M.Kaser (1976), V.Navarro (1977), M.Ryan (1978), 
W.A.Knaus (1981), C. Davis (1988), D.E.Parmelee (1989), and M.I.Roemer 
(1993). The common features of NHCS in FSC were summarised by Roemer 
(1993) as follows: everyone was entitled to receive comprehensive health 
services as his social right without personal charges; the provision of health 
services was the responsibility of the government at its various levels; the 
delivery of preventive and therapeutic services was essentially integrated, with 
emphasis laid on prevention;  health resouces and services were centrally 
planned as part of the entirely planned economic and social order; all 
components of the health system were integrated under the direction of 
one major authority, the Ministry of Health and its subdivisions; 
although local groups of citizens had the possibility of contributing to 
health policy formulation, all final decisions on the core system's 
structures and functions were made by central political authorities; in case of 
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resouce shortages, priority was accorded to the health care of industrial 
workers and children; private medical practice (and related activities) 
were not prohibited but were subject to strict regulations; all health work 
had to be based on principles of scientific medicine, non-scientific and 
cultist practices were not permitted.  
 
After the collapse of communist regimes in FSC, their NHCS lost most of their 
former ethical and structural advantages. In nearly all of FSC citizens lost 
entitlements to free medical care paid from tax-generated funds. The governments 
introduced health insurance schemes financed predominantly by contributions of  
emploees. Large sections  of the population were left without health care.  Sickness 
insurance funds became unsolvent due to insufficient contributions of collapsed 
socialist economies and large unemployment.The socialist ideals of equity, 
solidarity and the priority of vulnerable groups were tacitly abandoned. The health 
planning  became ineffective  or impossible. Three of FSC  (USSR, Yugoslavia, and 
Czechoslovakia) desintegrated into 25 independent countries, each with its specific 
health problems, resources, political structures and ideologies, and with an increased 
number of interest groups and decision-makers. The  collapse of health care systems 
in FSC caused the deterioration of the health status of populations. Main  causes  of 
the  deterioration were: the lack of programmes needed to keep the  population 
healthy, reduced social health rights,  increased costs of`medical  services, and 
reduced access to quality medical care.  
 
Such outcome amazed those who expected from the transition to market economy 
the improvement and not the  deterioration of the performance of health services. 
Among the explanation of causes of deterioration, and concepts of future 
improvement of FSC health systems, three different views can distinguished. The 
pessimistic, which interprets the collapse of  socialist NHSC as the effects of 
neoliberal policy of international financial organizations, and particularly the 
International Monetary Fund  (IMF) and the World Bank (WB), and does not expect 
in foreseeable time any serious improvement of the health sector. The  pragmatic 
view also does not expect serious improvements in forseable time, but believes that 
some progress can be made with ,,reforms’’consisting of small incremental 
changes.The optimistic view interprets the deterioration of the performance of health 
care (in those of FSC, who have already educated during the socialist days  more 
than enough of heath workers, and developed high capacity health facilities), 
primarily as the effect of wrong  management, and mistakes which could and should 
have been avoided, if the new decision-makers knew and wanted to do so, and had 
good advisers to tell them what to do.  
 
The first concept is expressed by C.W. Afford  (2003), in a report published by 
International  Labour Office and Public Service International, as follows: ,,The 
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international community, its financial institutions, the IMF, World Bank and 
investors, must all bear considerable resposibility for advocating an approach to 
economic transformation which  exposed the people of CEE to such extrems of 
dislocation’’. The presumption underpinning the economic  policy of international 
institutions was that the price  liberation would create market relations, prompt the 
tightening of fiscal policy, depress demand and  public spending, and - supported 
with the privatization - force the enterprizes to  persue efficiency. This sequencing of 
reforms proved inappropriate (Standing, 1997). Price liberation led to spiralling 
inflation and indebtness of enterprizes, and was followed with a collapse in the 
production and labour markets. The main target of market reforms in FSC were 
manufactoring industries and utilities, but the  public sector was also profoundly 
affected. Under the pressure to reduce budget deficits and to cope with dwindling 
tax revenues, the governments  responded by cutting  public expenditure and 
investment into the social  infrastructure. For pessimists, the improvement of the 
performance of NHSC in FSC will depend predominantly on the speed  of their 
economic development. With the existing slow rate of growth of FSC economies, 
the population of FS countries may wait half a century or longer to get the health 
care that it enjoyed fifty years ago. 
 
The second concept is shared by most of health authorities and foreign advisers in 
FSC. It also connects the improvement of health care with the economic growth of 
particular FSC, but believes that in the meantime some improvement could be made 
with incremental reforms.     
                                                         
The third concept, advocated by a minority of authors, interprets  the 
paralysis of  health policy in FSC as the effect of  poor macro-management of 
the transition from socialist to ,,capitalist’’ health care system (if enything 
like that exists), and the lack of qualified (ie. ignorance of existing) managers 
capable to advise properly health policy-makers, and to manage appropriately 
health care systems. According to this view, all FSC could have saved what 
was good, and eliminate what was defficient in the equity, effectiveness, 
efficiency and patient/citizen power in FSC health systems. That approach  
was proposed by G. Zarkovic, A.Mielck, J.John and M.Beckmann (1994), 
and further developed with specified strategies and managerial methods by 
G. Žarković, W.Satzinger, A.Mielck, J. John  (1998), and with coauthors in 
other FSC, such as in Russia with V.V.Grišin and B. Y. Semjonov (1998), in 
Romania with D.Enachescu  (1998), in Serbia with M. Radovanović and Z. 
Jevtić (1998), in Bosnia and Herzegovina with B. Hrabač and B. Nakaš, 
(1999), and Žarković G.(2004). These publications were submitted to 
relevant local and international health policy makers, but were ignored, never 
discussed,  never criticised and never rejected as inappropriate. 
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The inability of the would-be-managers in FSC to change anything for better 
15 years after the collapse of communist regimes, has caused a paralysis of 
health politics. That paralysis will  probably last half a century or longer, 
unless long delayed changes become possible by another social revolution, or 
introduced by enlightened decision-makers advised  by properly educated 
and dedicated health managers. Optimists believe that most FSC have already 
most of ingrediances for the improvement of the performance  of health sector 
except good health policy and properly educated (and if possible) dedicated 
managers. 
 
Unfortunately, in most  of  FSC there are no decision-makers blessed to have 
health ministries and managers capable to advise them properly and honestly how 
to plann and implement changes for the improvement of the  performance of the 
health system. Unfortunately also, it is hard to break the paralysis of health policy 
in early stages of the transition in FSC societies when and where the change 
would result in changes of the power and position of  various interest groups 
(Reich M.R. 1995, and Walt G.,1994). Those who would gain might 
eventually, but not necessarily, support the reform, while those who would 
loose would certainly opose it. Those who would like to change a health 
systems, unless they are already key decisio-makers, must be able, first to 
formulate and  propose a clear vision of the goals, strategies and targets of the 
reform,  second to obtain support of relevant interest groups, and third to 
manage consensus-building between the relevant interest groups. Without the 
support of relevant interest groups, even the best proposals would be domed  to 
fail.  
 
This paper explains the causes of the failed attempts of a group of dedicated 
optimists to cure the health policy paralysis in Bosnia and Herzegovina (B&H) 
during the period  1999-2004. It describes the goals, the strategies and the methods 
used by the Health Care Committee (HCC) of the Department  of 
Medical Sciences of the Academy of Sciences and Arts of B&H, to 
mediate between relevant interest groups to discuss, formulate and agree 
about a common health policy useful for the population of the whole of 
B&H. The HCC is a NGO without any power or financial means, but with some 
prestige due to its former activities and to the authority of its memebers. HCC was 
founded in the year 1980 by the Council of Academies of Sciences and Arts of 
former Yugoslavia. Before the collapse of former Yugoslavia the HCC was 
advocating  changes needed to improve the performance of the ,,self-managing’’ 
health system of former  Yugoslavia, and was actively supporting the health policy 
based on the ’’Targets for Health for all’’ of the European Office of the World 
Health Organization (1986). Three years after the end of the war in B&H, the HC C 
coopted, alongside with permanent members of the Department of Medical Sciences 
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of the Academy, a number of health workers from both entities of B&H, and 
decided to tackle the issues of the paralysis of health policy in B&H. 
 
The case  of Bosnia and Herzegovina 
 
The health care system in B&H, including its historical background, organizational 
structure, management, expenditure, the delivery system, the financial resources 
allocation and intended reforms are extensively decribed in a publication of the 
European Observatory on Health Care Systems (J.Cain and J. Jakubowski, 2002). 
This report is cautious with the evaluation and analysis of the performance of  the 
health system  in B&H, and rather pessimistic about its future. The strategy of`the 
HCC was based on an evaluation which  identified great inequity in the  financing 
and the access  to health  care withe  the following defficience : (a) poor health status 
and the lack of public health programmes needed for the prevention and control of 
noncommunicable diseases, such as obesity, cardio-vascular diseases, diabetes, 
cancer, accidents, alcoholism, smoking and drug addiction; (b) poor delivery of 
medical and profilactic services on all levels of the health  care, and particularly in 
primary health services; (c) poor utilization of available personal, financial and 
capital resources, including physicians, nurses, health facilities and sickness 
insurance funds; (d) lack of freedom for patients to choose providers of health  care  
services, (e) inappropriate remuneration of physicians and other providers of health 
services; (f) difficult access to health care, and unadequate referrals of patients 
between vertical and horizontal levels of the health care.  

The causes of poor performance were numerous. Some are beyond the reach of 
domestic health policy-makers, such as the geopolitical situation and the division of 
B&H into two entities, and the Federation of B&H into cantons, political parties 
based on ethnic and religious differences, conflicting interests and influence of 
foreign powers, and the mandates of international organizations. However, the 
majority of causes are within the reach of domestic decision-makers and changeable, 
such as: (a) inapropriate organization and structure of the health care system and 
health insurance; (b) lack of organiyed pressure  on governments and political 
parties to introduce necessary changes in the health system, (c) ignorant and 
expensive managing health bureaucracy, (d) inappropriate economic relations within 
the health system; (e) decentralized sickness insurance funds obliged to pay for 
equal rights to medical care from unequal (per capita) funds; (f) irresponsible 
attitude of governments and health authorities toward  health research and 
development ; (g) absence of qualified managers in ministries of health, in institutes 
of public health and in health insurance funds;(h) poor postgraduate education in 
public health, and (i) complete lack of postgraduate education and training in health 
management. 
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The authors of the European Observatory report on Health Care Systems 
Transition  in B&H (2002) evaluated the health system in various chapters of 
the book, such  as: ,, Despite a number  of reform proposals, a plethora of  
working groups, laws and draft laws health care delivery remains essentially 
unchanged when compared with the system that the country inherited when it 
became independent’’ (p. 20). ,,The prewar health  insitutions unready for 
change, remain functioning as in the prewar environment, while newly 
created facilities lack the capacity to operate efficiently’’(p.22). B&H 
,,inherited a particularly formal and rigid  health  facility and human  
resource planning method…Experience, however, shaws that in some areas 
the planning is more a fiction than planning’’(p.31).  ,,In FB&H, there is no 
serious prevention programme in place; instead there are two expensive high-
technology cardio-surgery centers in Sarajevo and Tuzla, 120 km apart from 
each  other’’(p.32). ,,Physicians appointed  to be directors of specialist 
institutions must be  specialists in the same field of medicine. These  
positions do not require formal management training’’ (p.33). ,, …legislated 
entitlements for  the receipt of publicly-finaced health care in both entities are 
far above available resources that  can be  collected at present. This  results in 
implicit rationing…’’(p.44). ,,The health  care sector became and continues 
to be burdened with specialists. So far, much of the primary care in B&H is 
in the hands of specialists due to the underdevelopment of community-based 
primary care, oversupply of specialists and lack  of adequatly trained  GPs. 
There are 1376 medical doctors in the primary health care of the B&H 
Federation, of which 713 are specialists; this is in contrast to 3176 nurses of 
which only 190, have  higher education’’(p.61). Und finally ,, Western 
donors have contributed large amounts of funding to rebuilding 
system…This support, however, has not been free of contentious side 
effects…western aid seems to have triggered a ,,rent-seeking’’ donor culture 
and a foreign aid dependency among politicians and professionals’’ (p.88). 
 
A World Bank Group for B&H (2000) in its report to the president of IDA 
found the health system in B&H complicated, expensive, ineffective and 
inefficient due to the administration which  reflects the poor state of  public 
administration in B&H as a whole. ,,Weak new institutions and political 
environment fragmented by ethnic divisions leaves space  for corruption and 
rent-seeking’’. According to a document of UNHCR (2001), the key 
problems of health system access and efficiency are a combination of 
complicated non-portable insurance schemes, a lack  of adequtely equipped 
facilities and the general lack of funds  to properly run the health system. 
According to an earlier survey of the World  Bank (1999) ,, Rural residents 
complain about the …lack od access to health facilitis – basic health care is 
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available to only 28% of rural population surveyed”. The survey also 
revealed  that the ,,Health care  is the leading priority for many participants of 
our survey’’. An other WB document (2000) claims that ,,Over 73% of 
households perceive that fundamental change is required  to improve the 
health sector.’’  

The trouble with health policy-makers and their would-be health managers in 
B&H is that they seem not to share the wishes of the 73% of the population 
for the ,,fundamental change’’. Therefore the HCC decided to offer its help to  
decision - makers to meet the expectation of citizens for the fundamental 
change in sector. In the year 2000, the HCC published its first group of 
recommendations for the changes of the principles ad methods of the 
financing and organization of health care services  in B&H. The most 
important proposed changes included: (a) equity in the financing and the 
delivery of essential health services for the whole of population in B&H; (b) 
planning  and implementation of public health programmes capable to 
improve the health status of the whole population in B&H ; (c) freedom of 
choice of the providers  of medical services, particularly in the primary health 
care; (d) per capita payment of providers of medical services in primary 
health services; (e) establishing market relations between the providers, users  
and payers of health services; (f) appropriate organization and management 
skills in ministries  of health and their agencies; (g) discussion of health care 
issues in political parties and governments (h) pressuring political parties and 
governments to implement proposed changes.  In adition to this document, 
the HCC formulated essencials for health policy programmes of political 
parties. In 2001 HCC published another document with similar but  differntly 
formulated proposals.  

Both documents were distributed to target groups consistng of registred 
political parties, governments, ministries of health, health care institutions, 
health insurance funds, media and international organizations.  Methods used 
to reach  the target groups were: published and unpublished documents, 
conferences for large audiences adressed by invited speakers, small 
conferences and working groups, visits to key persons, and individual 
contacts. Most of the HCC activities occured  within the B&H Federation and 
particularly in towns Tuzla and Sarajevo (where the Academy of Sciences is 
located, and  the majority of HCC members live). Lack of finances to pay for 
travel expences to other regions of B&H, and to obtain  media support greatly 
reduced planned activities of the CHC.  
Believing  that the health authorities are familiar with, and do approve, the 
resolutions and other documents of  the WHO European Region (of which they are 
members) the HCC followed strategies recommended in the chapter ,,Policies and 
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mechanisms for managing the change’’of the WHO publication ,,Health 21 - The 
health for all policy framework’’ (1999). Relevant for B&H in the ,,health policy 
framework for XXIst century’’ are  recommendations to: (a) strenghten the 
knowledge base for  health (research and health information support); (b) mobilize 
partners for  health (governments, politicians, professionals, nongovernmental 
organizations, private sector, individual citizens, bringing partners together for 
action); (c) the planning, implementing and evaluating (providing a clear map  of the 
way forward, creating  awareness, agreeing on  the process, searching for consensus, 
setting targets, achieving transparency, legitimizing the process, creating new 
alliences, broadening the range of instruments for policy implementation, 
coordinating , monitoring  and evaluating progress).  
Guided by above strategy, the four years long activity of the HCC was a low 
intensity campaign of a weak penniless NGO against strong vested interests and 
ignorance. The HCC behaved as a NGO wishing primarely to supports ministries of 
health to formulate the, by the WHO recommended, clear map of the way forward 
of the B&H health sector, and to stimulate other health policy actors to demand from 
decision-makers to implement the long delayed changes.  
The attempt of the HCC to make health policy issues a major political problem 
failed, probably because it was not suitable for interest of ruling political parties to 
keep the attention of the populations fixed on ethnic issues, but also due to the 
financial and logistic weaknesses of the HCC campaign. HCC only succeeded  to 
send to registered political parties its documents, to offer them support in the 
formulation of their health policy programmes, and to ask a number of members of 
parliaments to discuss the health care isssues in their organizations. Out of 32 
registred political parties in B&H, only six (not represented  in parliaments) accepted  
the invitation. 

The CHC also failed to turn the attention of entity governments on health policy 
issues. Entity governments  never sent their members or  observers to HCC 
meetings, and never discussed nor rejected the HCC proposals. The HCC failed also 
to get strong support from health care providers, nor help in establishing contacts 
with the patients. Relatively high proportion of health professionals approved HCC 
proposals, attended its meetings and several of them became its members, but the 
attempt to distribute HCC documents in physicians offices never materialized. 
Problem again was the lack of money to pay for travel expences of field organizers 
and the remuneration to the distributors of HCC pamflets.  

The HCC failed to obtain support from media in either of B&H entities. When 
invited, media reporters attended the CHC meetings and registred the proceedings, 
but without supporting or commenting issuess discussed  in meetings. The HCC 
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members did not succeed to find journalists sufficiently informed about health 
policy issues, nor to persuade the editors to report regularly about health policy 
issues and advocate changes of the health systems organization and management.   

The HCC did not expect and did not get any support for its proposals from any 
international organization represented in B&H. These organizations were regularly 
supplied with HCC documents and invited to its conferences. They regularly sent 
their observers to meeting, but abstained from any written or oral official comments. 
Soon after the issue of the first HCC document, one World Bank oberver expressed 
opinion in unofficial conversation that the WB would not approve any increase of 
health expenditures in B&H, even not for investing into the public health 
programmes, because the health expenditures were already to high (around 7.7% of 
the B&H GDP in 1998). Since the per capita health expenditure in that year was in 
FB&H only 439 KM and in Republika Srpska three times less (136 KM), the HCC 
continued in its subsequent documents to recommend the  financing of public health 
programes from tax generated government incomes. In the year 2003, when the 
B&H authorities decided to introduce indirect taxation beginning with the year 
2005, the HCC proposed that a part of VAT should be used for the financing of 
public health projects profitable for the B&H as the whole. Considering that the 
necessary preparations should be made in 2004 by health ministries of entities, the 
HCC  invited respective health ministers to take the initiative und preparations into 
their hands.  

The World Bank in the meantime approved a US$12 million credit for programmes 
similar to HCC proposals. The Basic Health Project (BHP) has the following  
components: (a) primary health care, (b) public health and disease control, (c) 
accreditation and quality improvement, and (d) project management. The objectives 
of the project were expected to be achieved trough the : (a) training and deployment 
of family doctors, nurses and allied professionals, (b) development of an 
environment that is supportive of family medicine and nursing practices, (c) 
incentives and inovative techniques to increase productivity of health service 
managers, family doctors, nurses and allied professionals, (d) rehabilitation and 
equiping of primary care facilities, (e) development of regulations, institutions and 
competencies of accreditation and quality improvement, and (f) policies and 
interventions for the prevention of non-communicable diseases, accidents and 
injuries. 
 



 

 

28  

 

12 million dolars is a lot of money, which in hands of able managers would 
be sufficient to achieve in the course of 3-5 years the folowing miracles 
(approximate calculation): (a) for 3 million dollars spent for primary health 
care (PHC): 2.000 general practitioners retrained and licenced to provide at 
least 70% of the health needs of patients; one edited and published texbook 
or code of practice for GPs; ten visits of  GPs and nurses to countries with 
best PHC; 60 nurses trained to manage nursing services in PHC; all PHC 
facilities (Domovi zdravlja) equipped and  organized to offer to citizens 
freedom of choice and per capita payment of providers of services;  facilities 
organized and equipped with information technology, including data-bases 
about individual citizens and families; all health insurance funds prepared to 
pay providers per capita fees for medical services and remuneration for 
outcome based  public health programmes; (b) for 2,5 million dollars: all 
existing epidemiologist in B&H, and equal number of economists and 
ecologists, additionaly trained to plann and manage the programmes for the 
reduction of lost productivity due to preventable illness, disabilities and 
premature deaths; one textbook or code of practice edited and published for 
assessing and reducing risks to health; one communal center of excellence in 
PHC practices established  in each entity; (c) for 1 million dollars: one (if 
politically acceptable) or two sister-agencies trained and equipped for the 
accreditation and licencing of providers of PHC services, institutes of public 
health and health insurance funds; (d ) for 3,5 milion dollars: 20 public health 
specialists additionaly trained for health management in best universities; 
departments of health management established in Public Health Institutes of 
entities; chairs for the management of health sector established in two 
unversities; one textbook about the management of health sector edited  and 
published; programmes for the evaluation, analysis, planing and management 
of health programmes and organizations initiated as regular activities ; (e) for 
2 million dollars: owerhead costs of running BHP programmes, travels of 
executives and visits of foreign consultants. 

It is hard to predict what of the above – if anything - will entity health 
ministries implement and achieve. The acitivities and expenditures of 
ministries of health of entities are not transparent, and the outcomes of foreign 
sponsored programmes are never evaluated. The entity ministries of health and 
their agencies prefere for some reason to ignore the HCC proposals. Some 
recent events are illustrative of that strange behaviour. 

First event. Two years after the publication of the first HCC recommendation, 
the ministries of health circulated the drafts of their longterm plans and 
strategies for the reform of the health sector in B&H. The ministry of health of 
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the FB&H even prepared two versions of its ,,Strategy and plan for the reform 
of the health care system and the health insurance in FB&H’’, one for the perid 
2002-2012, and the other for years 2oo2-2007. The former is a 73 pages long 
document rich of promises to make minor changes, and nonobliging 
declarations about the ,,global development goals’’ and the ,,introduction of a 
modern, rational and efficient system of the allocation of financial resources  
which will sustain solidarity between groups and individuals, and strenghten to 
the end the efforts  of the health system in favour of the improvement of the 
health status of the  population’’. The document promissed ,,universal, high 
quality, efficient  and continuous primary health care based on the health of the 
family and the reorientation  toward the health promotion and prevention’’. No 
wonder that the draft of this document is still waiting to be disccued and 
approved by the FB&H parliament. 

Second event. By the end of the 2003 year, the HCC invited members of a 
team  of  FB&H health  ministry resposible for the management of the BHP 
project, to inform an audience in the Academy of Sciences and Arts about the 
progress of the project ,,Teaching and Capacity Building in Health 
management’’, The group missed two dates for reporting and finally refused to 
appeart. In february 2004 in a solems ceremony presided by both entity 
ministers of health, a large group of individuals from  both entities obtained 
certificates for attending traveling seminars for teaching managers and 
management teachers. When asked what text books students were using, one 
of organizers of that strange form of postgraduate education informed the 
author of this article that they used moduls developed by a foreign consultant, 
because,  according to his best knowledge, there was no in the world a 
dependable texbook about health management. It seems  as though the teachers 
of future B&H teachers of health management, did not consider worth of 
reading valuable books and reports deposed in their libraries, such  as: G. Walt 
(1994) "Health Policy", WHO Regional Office (1997) "European Health Care 
Reform", R.B. Saltman, J.Figueras, and E. Sakellerides (1998) "Critical 
Challenges for Health Reform in Europe", G. Žarković, B.Hrabač, B. Nakaš 
(1999) "Health Policy and the Management of National Health Systems " (in 
bosnian), WHO Regional Office for Europe (1999) "Health 21 - the Health for 
All Policy Framework for the WHO European Region", WHO (2001 
)"Macroeconomics and Health: Investing in Health for Economic 
Development", WHO (2000) "World Health Report 2000, Health Systems: 
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Improving Performance" , WHO (2002) "The World Health Report 2000- 
Reducing Risks, Promoting Healthy Life", and the WHO (2003) "The World 
Health Report 2003 - Shaping the Future", and G. Žarković (2004) ,,Health 
Policy and the Management of Health Systems in Countries  of Former 
Yugoslavia’’(in  bosnian).      

The third event. After the HCC proposed, and nobody opposed in June 2003 
that a part of indirect taxation should be allocated  for the financing of profitable 
public health programmes, it expected from of health ministries to take the  rest  
of activity into their hands. Since that expectation did  not materialized till the 
end of the calendar year, the President of the HCC, assuming that the decision-
makers were not  informed about strange attitudes of their health ministers, sent 
a personal letter to 46 of top B&H political personalities. None of governments 
and various parliamentary bodies and political parties asked for further 
explanation or discussion about proposed changes of health policy. Instead, the 
letters of the HCC Presidents were sent for comment to health ministers . The 
government and political leaders in Republika Srpska did not find it necessary 
to inform the HCC about the answer of their health minister, while the President 
of B&H Federation kindly sent to the HCC the answer of his health minister. 
The minister rejected the changes recommenden in HCC documents stating that 
they reflect the absence of ,, understanding of real causes of problems (and) 
functions of the health system, as well as of strategic directions and broadness 
of interventions of the  ministry of health of the Federation to turn  the 
developments in the direction of common good….We do not wish to polemize  
about the proposals of the Academy. Instead we wish to mention what the 
ministry has so far done, what it is currently doing and what will be done to 
consolidate the health system without major breakages.’’ The letter ends as 
follows:,,As you see, with series of stepwise but consistent changes we wish to 
change the health system down to its roots without causing with fast and 
unwary steps the collapse of a system which despite problems still functions’’. 

With that episode ended the efforts of the HCC to persuade the current 
decision-makers and their health ministers in B&H that with a better health 
policy they could substantially improve the performance of the health system in 
equity, effectiveness, efficiency and citizens health rights. The current leaders 
and senior executives in ministries of health  turned out to be the least interested 
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group for optimal utilization of health resources for the improvement of the 
health status and the health care of all the three ethnic groups in B&H. 

Conclusions 
 

Wherever, like in B&H, the improvement  of the performanceof a health system is 
inhibited by a paralysis of decision making about the health policy goals and 
strategies, there is a need and opportunity for NGOs to try to stimulate  necessary 
changes.   
To succeede in its efforts to introduce change in health policy, the optimistic NGOs 
need to be guided and suported by: (a) clear vision of goals and outcomes  of 
intended changes; (b) dedicated and optimistic leadership guided by sound 
scientific, and aided  by some economic and political support; (c) good relations 
with as many as possible interest groups; (d) diplomatic skills, patiency and, above 
everything else, a sense of humor to endure the defeats, und to truy again. 
 

Apstrakt 
PARALIZA ZDRAVSTVENE POLITIKE U BIVŠIM  SOCIJALISTIČKIM  
ZEMLJAMA – SLUČAJ BOSNE i HERCEGOVINE 
Slab napredak u poboljšavanju nacionalnih zdravstvenih sistema u bivšim socijalističkim 
zemljama, čak i 15 godina nakon   raspada  komunističkih režima naziva se u ovom članku 
paraliza zdravstvene politike. Autor razlikuje dva različita objašnjenja pogoršanja 
zdravstvenog stanja i zdravstvene zaštite nakon prelaza na tržišnu ekonomiju. Jedno 
objašnjenje čini  odgovornom ekonomsku politikui nametnutu od strane međunarodnih 
financijskih organizacija, te očekuje da će poboljšanja ići u korak sa ekonomskim 
oporavkom. Drugo objašnjenje čini odgovornim loš makro menadžment i odsustvo jasne 
vizije ( road map) za prelaz socijalističkog zdravstvenog sistema na nešto bolje, te na 
nedostatak kvalificiranih stručnjaka za makromenadžment. U članku se na primjeru Bosne i 
Hercegovine ilustriraju štetni efekti lošeg upravljanja i opisuje se neuspjeli pokušaj   Odbora 
za zaštitu zdravlja  da se pokrene donosioce odluka da se slože oko osnovnih elemenata 
zdravstvene politike korisne za cjelokupno stanovništvo zemlje 
Ključne riječi: Zdravstvena politika, nacionalni zdravstveni sistemi, interesne grupe, Istočna 
Evropa, Bosna i Hercegovina    
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ETHICAL PRINCIPLES FOR MEDICAL RESEARCH  
INVOLVING HUMAN SUBJECT 
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Herzegovina,  
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                 Abstract: 

The authors discussed about Declaration of Helsinki for research and pointed out that Ethical 
Committee should made its statement for those cases when physician decided to investigate 
anything involving human subjects.  Medical research involving human subjects must 
conform to generally accepted scientific principles, be based on thorough knowledge of the 
scientific literature, other relevant sources of information an adequate laboratory and animal 
experimentation. They pointed out that in Sarajevo are functioning three Ethical 
Committee’s. First, and the oldest, in the Clinical Center of University, and two on the 
Medical Faculty and Faculty for Dentistry, University of Sarajevo. They also pointed out that 
every cantonal center should have had its Ethical Committee, especially in University 
centers, and the useful model could be the Ethical Committee of Clinical Center of Sarajevo 
University. 

                 Key words: Medical ethics – medical research involving humans 
 
 
In June 1964. Eighteenth General Assembly of World Medical Association 
proposed the Declaration of Helsinki, ant it obliged all investigators. We are talking 
about behavior of all investigators concerning their ethical principles during the 
investigation. This declaration was amended by 29th World Medical Association 
General Assembly in Tokyo, 1975. , 35th meeting the same organization in Venice, 
1983. 41st  in Hong Kong, 1989.,  48th in Somerset West,  South Africa, 1996. , and 
the 52nd in Edinburgh Scotland in October 2000. The latest amend was in 
Washington, on 52nd meeting 2002.  
  
 
Introduction 
 
World Medical Associatin has developed the Declaration of Helsinki as a 
statement of ethical principles to provide guidance  to the psysicians and 
other participants in medical research involving human subjects, because on 
this field were a lot of misunderstanding and because of situation that some 
physicains did not pay attention to behavior according the ethical principles. 
Medical research involving human subjects includes research on identifiable 
human material  or identifiable data. It is the duty of physician, and those 
who work with him in the same team, to promote and safequard the healht of 
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the people. The physician’s knowledge and conscience should be dedicated 
to the fulfillment of this duty.  

 
The Declaration of Geneva of the World Medical Association binds te 
physician with the words: “The health of my patient will be my first 
consideration”, and the Internation Code od Medical Ethics declares that, “ a 
physician shall act only in patient’s interest when providing the medical care 
which might have the effect of weakening the physical and mental condtion 
of the patient”.  
 
But, medical progress is based on research which ultimately must rest in part 
on experimentation involving the human subjects. In medical research on 
human subjects, considerations related to the well-being of the human 
subjects should take  precedence over the interests of science and society. 
The primary purpose of medical research  involving the human subjects is to 
improve profilactic, diagnostic and therapeutic procedures, and 
understanding of aetiology and pathogenesis of disease. Even the best proven 
profilactic, diagnostic and therapeutic methods must continously be 
challenged through research for their effectivness, efficiency, accessibility 
and quality. 
 
One must admit that in current medical practice and in medical research, 
most profilactic, diagnostic and therapeutics procedures involve risk and 
burdens. Medical research is subject to ethical standards that promote respect 
for all human beings and protect their health and rights. Some research 
populations are vurnerable and need special protection. The particular needs 
of the economically and medically disadvantaged must be recognised. 
Special attention is also requied: 
 
1.     for those who cannot give or refuse consent for themselves, 
2.     for those who may be subject to giving consent under duress,  
3.     for those who will not benefit personally from the research,  
 
and those for whom the research is combined with care. 
 

      Investigators in medical research  should be aware of the ethical, legal and 
regulary requiremenets for research on human subjects in their own countries 
as well as applicable international requirements. No national, ethical, legal or 
regulary requirement should be allowed to reduce or eliminate any of the 
protections for human subjects set forth in this Declaration of Helsinki. 
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Basic principles for all medical research 
  
 
It is the duty of physician in medical research to protect the life, health, privacy, and 
dignity of the human subject. It must be the main goal in the medical research. 
Medical research involving human subjects must conform to generally accepted 
scientific principles, be based on a thorough knowledge of the scientic literature, 
other relevant sources of information, on adequte laboratory tests and on the animal 
experimentation, where it was appropriate. Appropriate caution must be exercised in 
the conduct of research which may affect the environment, and the welfare of 
animals used for research must be resepected.  
 
Design and performance of each experimnetal procedure involving human subjects 
should be clearly formulated in the experimental prtocol. It should be submitted for 
consideration, comment, guidance, and where it was appropriate, approval to 
specially appointed ethical review committee, which must be independent of the 
investigator, or a sponsor. Because sponsor also might put some undue influence. 
This independent committee should be in conformity with the laws and regulations 
of the country in which research experiment is performed.  The committee has the 
right to monitor ongoing trials, and researcher has the obligation to provide 
monitoring information to the committee, specially any serious adverse events. He 
should  also submit to the committee, for review, information regarding funding, 
sponsors, institutional affiliations, other potential conflits of interest and incentives 
for subject in research. 
 
Medical research involving human subjects should be conducted only by 
scientificaly qualified persons and under the supervision of clinically competent 
medical person. It must be accordig the principles of Helsinki Declaration. 
Responsibility for the human subject must always rest with a medically qualified 
person and never rest on the subject of the research, even though the subject has 
given consent.  
 
Every medical research project involving human subjects should be preceded by 
careful assessment of predicable risks and burdens in comparison with foreseeable 
banefits to the subject or to others. This does not preclude the partipiation of healthy 
volunteers in medical research. The design of all studies should be publicly 
available. 
 
 Physicaisn should abstain from engaging in research projects involving human 
subjects unless they are confident that the risks involved have been adequately 
assesed and ca be satisfactorily managed. Psysicians should cease any investigation 
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if the risks are found to outweight the potential benefits or if there is conclusive 
proof of positive and beneficial results. 
 
Medical research is only justified if there is a reasonable likelihood that the 
populations in which the research is carried out stand to benefit from the results of 
the research.  The subjects must be voluteers and informed participants in the 
research project. 
 
The right of research subjects to safequard their integrity must always be resepected. 
Every precaution should be taken to respect the privacy of the subject, the 
confidentiality of the patient’s information and to minimize impact of the study on 
subject’s physical and mental integrity and on personality of the subject.  
 
In any research on human beings, each potential must be adequtely informed of the 
aims, methods, sources of funding, any possible conflicts of interest, institutional 
affiliations of the resercher, the anticipated benefits and potential risks of the study 
and the discomfort it may entail.  The subject should be informed of the right to 
abstain from participation in the study or to withdraw consent to participate at any 
time without reprisal. After the ensuring that he subject has understood the 
information, the physician  should then obtain the subject’s freely-given informed 
consent, preferably in writing. If the consent cannot be obtained in writing, the non-
written consent must be formally documented and witnessed.  When obtaining 
informed consent for the research project, the physician should be particularly 
cautious if the subject is in a depenedent relationship with the physician, or may 
consent under durress. In that case the informed consent should be obtained by well 
informed physician who is not engaged in the investigation and who is completely 
independent of this relationship. 
 
The subject who is legally incompetent, physicaly or mentally incapable of giving 
consent, or legally incompetent minor for medical  research, the investigator  must 
obtain informed consent from legally authorised  representative  in accordance with 
applicable law. These groups should not be included in research unless the research 
is necessary to promote the health of the propulation represented and this research 
cannot instead be peformed on legally competent persons. 
 
When a subject deemed legally incompetent, such a minor child, is able to give 
assent to decisions about participation in research, the investigator must obtain that 
assent in addtion to the consent of the legally authorised resresentative. Research on 
individuals from whom it is not possible to obtain consent, includind proxy or 
advanca cob+nsent,  should be done only  if the the physical or mental  condition 
that  prevents obtaining  informed consent is necessary characteristic of the research 
population. The specific reasons for involving  research subjects with a condition 
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that renders them unable to give informed consent should be stated in the 
experimental protcol for consideration and approval of the  review committee. The 
protocol should state that consent to remain  in the research should be obtained as 
soon as possible from an individual or a legally autorised person who will replace 
that subject. 
 
Both autors and publishers have ethical obligations. In publicaion of the results of 
research, the investigators are obliged to preserve  accuracy of the results. Negative 
as well as positive results should be published or otherwise publicly available. 
Sources of fundung , instututional affiliations and any possible  conflict of interest 
should be declared in this publication. Reports of experimentation not in accordance 
with the principles laid down in Helsinki Declaration should not be accepted for 
publication. . 
  
Aditional principles for medical research combined with medical 
care 
 
Ţhe physicain may combine medical research with medical care of the patient, only 
to the extent that the research is justified by its potential prophylactic, diagnostic and 
therapeutic value.  When medical research is combined with medical care, 
additional standards apply to protect the patients who are research subjects. The 
benefits, risks, burdens and effectivness of a new method should be tested against 
those of the best current profilactic, diagostic. and therapeutics methods. This does 
not exclude use of placebo, or no treatment, in studies where no proven profilactic, 
diagnostic, and therpetic method exists.  The World Medical Association hereby 
reafirms its position that extreme care must be taken in making use of a placebo -
controlled trial and that, in general, this methodology should only be used in the 
absense if existing proven therapy. However, the placebo - controlled trial may be 
ethically ecceptable under following circumstances 
 

1. Where for compelling and scientifically sound methodological reasons 
its  use is necessary to determine efficacy  or safety of a profilactic, 
diagnostic or terapetutic method, and  

2. Where a prophylactic, diagnostic or therepeutic method is being 
investigated for a minor condition and the patients  receiving palcebo 
will not be subject to any additional risk of serious or irreversibile 
harm. 

 
 The physicians should fully inform patient which aspects of the care are related to 
the research. The refusal od the patient to parcipate in the study must never 
ineterfere with the patient – physician reationship. 
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Situation in Bosnia 
 
There are three Ehical Committees to day in Bosnia (2oo3. 05. 03). The oldest one is 
in Clinical Center of Sarajevo University, and it is formed exactly according to 
regulations of Helsinki Declaration. There are three fellows representatives of three 
religious groups, lawyer and social worker, and representative od Ministery of 
Health, psychiatrist (president), chief of the Center, manager of Clinical Pharmacy 
and secretary of Medical Department of Academy of Sciences and Art of Bosnia 
and Hercegovina. All of those are active participants of the decisions and every 
physicain who likes to be researcher including humans must present his project in 
front of the this Committee, and behaviour according to the rule they are proposed. 
This Comittee lasted for more than ten yaers and it could be model for  formating 
the Ethical Comittees all over the conutry, because every Cantonal Hospital, 
specially university centers,  must have its own one. The remaining two Committees 
are one at Medical and one at Department of Dentistry of  Sarajevo University 

        Apstrakt: 
ETIČKI PRINCIPI U MEDICINSKIM ISTRAŽIVANJIMA KOJA OBUHVAĆAJU 
LJUDE 
Autori diskutuju o Helsinškoj konvencji  za istraživanje, naglašavajući da je potrebna 
saglasnost  Etičkoga komiteta, za one slučajeve kada se ljekar odluči za istraživanje koje 
uključuje žive ljude. Svako istraživanje koje uključuje ljude mora biti oslonjeno na općenito 
prihvaćene naučne principe, biti bazirano na reviji medicinske literature drugih relevantnih 
izvora istraživanja  i informiranja, te  adekvatnome eksperimentu na životinjama. 
Naglašavaju da samo u Sarajevu funkcioniraju tri Etička komiteta, jedan, i to najstariji, u 
Kliničkome centru Univerziteta, a druga dva na Medicinskome i Stomatološkome fakultetu.. 
Također ističu da je potrebno da svaki Kantonalni centar ima svoj Etički komitet, a pogotovu 
Univerziteski centri. Za to koristan model može biti Etički komitet Kliničkoga centra 
Univeriteta u Sarajevu. 
Ključne riječi: medicnska etika – mediniska istraživanja koja obuhvaćaju ljude 

 
 
Literature: 

 
1. Konjhodžić F, i Konjhodžić – Raščić H, Prosuđivanje i istraživanje u kliničkoj 

medicini, Veselin Maselša; Sarajevo l987.  
2. Huković S, Konjhodžić F, i Mulabegović N, Klinička metodologija istraživanja, 

Univerzitet u Sarajevu, l994. 
3. Konjhodžić F. Uvod u metodogiju kliničkoga istraživanja, VZŠ, Sarajevo,  

2003. 
 
 
 



 

 

41  

 

 
 
CONTEMPORARY TRENDS IN BIOLOGICAL 
PSYCHIATRY 
Slobodan Loga 
Academy of Sciences and Arts of Bosnia and  

 
 

Abstract 
Introduction of psychotropic drugs into the treatment of mental disorders and illnesses was 
made easier by earlier application of physical treatments (insulin, electro-shock therapy). 
Proliferation of scientific, technical and technological achievements, in particular by the end 
of 20th century, was reflected in psychiatry as well, and the brain, inevitably, became a focal 
point of a more thorough research. In practice, the knowledge of biomedicine became ever 
more significant in organizing a comprehensive treatment of a mentally disordered patients, 
but was not, on its own, sufficient to provide high quality treatment results. 
Inconceivably fast development of molecular biology, genetics in particular, being the main 
characteristics of the time we live in, has found its place in psychiatry as well. As a result, 
there are intensive studies in gene susceptibility, in particular related to affective disorders. 
The interaction between genes and the environment in Alzheimer disease illustrates all the 
complexity of human existence in the world. 
Key words: biomedical research, molecular biology, psychotropic drugs 
 

 

Introduction 
 
Mental health is of utmost significance not only for developing countries, to which 
Bosnia and Herzegovina belongs on the basis of all the criteria. Insufficient 
knowledge of the etiology and development of mental disorders and illnesses has 
conditioned appearance of numerous theories and speculations in psychiatry. 
Different positions in psychiatric consideration evolved in time and took three main 
directions: biological, psychodynamic and socio-dynamic. However, failing to 
explain on their own the nature of mental disorders, they were often combined and 
complemented, thus recognizing the incompetence to provide for a comprehensive 
explanation of the etiology of mental disorders. In the only possible approach, an 
integral one, individual trends still maintain basic presuppositions of their theoretical 
hypotheses. The existence of several “schools” in psychiatry and different models of 
mental disorders and illnesses have an outstanding impact to the society, influencing 
the perception of mentally disordered persons and their treatment. 
 
Scientifically based medicine, that started at the turn of the century before the last, 
had no major impact to psychiatry, although it must be admitted that vitamin-
deficiency disorder (pelagra) had already been explained. 
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The therapy by malaria, in the twenties of the last century, proved that the physical 
treatment, in some cases at least, could be successful. The introduction of 
psychotropic drugs into the treatment of mental disorders and diseases was made 
easier by previous physical treatments (insulin, electro shock and other therapies). 
 
It is worth mentioning at this point, that the great inventions in 
psychopharmacotehrapy occurred mainly due to the fall of circumstances. 
 
Pharmacotherapy and psychotherapy, the major treatment modalities in psychiatry, 
have become fragmented from one another, creating an artificial separation of the 
psychosocial and biological domains in psychiatry. Recent research suggests that 
combining psychotherapy and pharmacotherapy may have advantages over either 
treatment alone in certain clinical situations involving specific disorders. From this 
reason Gabbard and Kay (2001) (5) suggest that future research is needed to clarify 
the optimal situations for the one-person model of integrated treatment and also 
propose systematic teaching of integrated treatment in all residency training 
programs. 
 
 
Impact scientific, technical and technological achievements on 
psychiatry  
 
Yet, the biological trend, owe primarily, to the neurosciences and neuropsychology, 
begins to prevail in more areas in psychiatry with each day, in particular in those 
areas that did not fall exclusively within their ambit earlier (neurotic disorders. 
personality disorders, etc.). 
 
New knowledge about integrating mechanisms modulating the transfer of 
information at the synapses level, through its transmission system, all the way to the 
information processing, have, to some extent at least, eliminated arbitrary 
interpretations. Amazing progress has been made in molecular, genetic, anatomical, 
and pharmacological characterization of dopamine D4 receptors in animal and 
human brain. Postmortem neuropathological studies have inconsistently linked D4 
receptors to psychotic disorders. D4 antagonists, so far, have provided ineffective in 
treatment of schizophrenia, but testing in a broader range of disorders may yield 
clinically useful drugs (8). 
 
Significantly larger data in the framework of regulatory systems (neuro endocrine, 
neuro immune and genetic) are close in providing an answer to the question on 
physiological mechanisms as a basis in the changed behavior of an individual. 
Proliferation of scientific, technical and technological achievements, in particular by 
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the end of 20th century, was reflected in psychiatry as well, and the brain, inevitably, 
became a focal point of a more thorough research (neuroimaging, neurochemistry, 
neuroanatomy, etc.) In practice, however, the knowledge of biomedicine became 
ever more significant in organizing comprehensive treatment of mentally disordered 
patients, but was not, on its own, sufficient.  
 
Evidence from twin and adoption studies has promoted the importance of gene-
environment interaction in the etiology of mental disorders, and advances in 
molecular genetics have raised hopes of more rapid progress in this field of 
investigation. The interaction between genes and the environment in Alzheimer 
disease illustrates best the complexity of human existence. Better definition and 
classification of environmental hazards, and closer inter-disciplinary cooperation 
will be necessary in future (2). 
 
Psychiatric disorders have important genetic contributions, but it has been very 
difficult to identify the responsible genes using human populations. Recent 
developments in mouse genomics hold considerable promise of providing important 
insights into the genetics of these diseases (1). 
 
Incredibly fast and qualitative development of molecular genetics, which is the main 
feature of the time we live in, has found its place in psychiatry as well.  There are 
intensive studies in gene susceptibility, in particular related to affective disorders. 
However, the results have been only the preliminary ones in the linkage and 
association studies (link between a disease and markers) (7).  
 
The future of research in the sciences basic to psychiatry has never been more 
promising how rapidly progress will occur will be a function of the resources society 
is willing to commit to mental health research (3). 
 
 
Future research  
 
In fact, future research in psychiatry is continuation scientific projects from the past 
decade. They can be set in three directions (9):          

 
1. Psychosocial and behavioral factors with detrimental impact on health and 

development; 
 
2. Setting up of prevention and treatment of mental disorders service, and  
 
3. Biomedical research in mental functioning of the healthy and mentally ill   
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All three directions included more different tasks: 
 
Ad 1. Psychosocial and behavioral factors with detrimental impact on health and 
development 
 
• Development of reliable methods in the assessment of quality of life  
• Definition and operationalisation of child psychosocial development indicators 

and development of promotion and support program  
• Development of training module on psychosocial and behavioral aspects of 

health in for students in teacher training schools  
• Formulation of health intervention methods based on traditional beliefs of the 

population, and 
• Encouraging psychosocial perspectives in health care services     
     

Ad 2. Setting up of prevention and treatment of mental disorders service 

• Introduction of Prevention and treatment of mental disorders service into 
primary health care 

• Developing methods in providing good quality health care to all those suffering 
from mental disorders  

• Assessment and analysis of legislation regulating the treatment and 
rehabilitation of patients with mental disorders  

• Developing support programs for chronic patients, disabled and elderly persons 
and  

• Operational studies supporting the mentioned projects   
 
Ad 3. Biomedical research in mental functioning of the healthy and mentally ill 
 
• Molecular genetics focusing on genetically interesting families in different 

environments; 
• Biological characteristics of receptors involved in mental functions; 
• Evaluation of environmental influence on brain functioning and development, 

and  
• Development of new methods in treatment. 
 
In summary, psychiatry enters the new millennium with numerous questions that 
have already been  raised earlier as well (e.g. how do the changes on brain occur 
with time, what the reliable risk factors in mental disorders incidence, changes on 
brain during therapy, psychotherapy in particular, etc.). Parallel to the interest of its 
public health agenda, psychiatry will grow closer to neuroscience, behavioral 



 

 

45  

 

science, and neurology. In so doing, those who practice these disciplines will be 
better positioned to ask meaningful questions about relationship among mind, brain, 
and behavior (Hyman, SE, 2000). 
 
Consequently, we still wonder, like Leon Eisenberg (2000):”Is psychiatry 
more mindful or brainier than it was a decade ago?” 
 
              Apstrakt 

SAVREMENI TRENDOVI U BIOLOŠKOJ PSIHIJATRIJI 
Nedovoljno poznavanje nastanka i razvoja duševnih poremećaja i oboljenja uslovilo je 
pojavu brojnih teorija i spkulacija u psihijatriji. Vremenom su se različiti  stavovi u  
psihijatrijskim razmatranjima uobličili i usmjerili u tri osnovna pravca: biološki,  
psihodinamski i sociodinamski. Nedovoljni, sami da objasne prirodu psihičkog poremećeja, 
često su se kombinovali i dopunjavali, priznajući, na taj način, nekompetentnost da daju 
opšteprihvaćena objašnjenja nastanka  psihičkih poremećaja. I u integrativnom pristupu 
pojedni pravci nastoje zadržati osnovne pretpostavke svojih teoretskih pristupa.  
Uvođenje psihofarmaka u tretman duševnih poremećaja i oboljenja bilo je olakšano 
prethodnom primjenom fizikalnih tretmana (insulinska, elektrokonvulzivna  terapija). 
Naučna, tehnička i tehnološka saznanja, koja su osvajala svijet, naročito krajem dvadesetog 
vijeka,  reflektovala su se na psihijatriju, i mozak je, neminovno, došao u fokus temeljitog 
istraživanja. U praksi, biomedicinska saznaja su postala sve važnija za organizovanje 
sveukupnog tretmana duševno poremećenog čovjeka, ali nisu, sama, bila dovoljna za 
njegovo kvalitetno liječenje. 
Nevjerovatno brz razvoj  molekularne biologije, naročito genetike, što je glavna 
karakteristika vremena u kojem  živimo, našao je mjesta i u  psihijatriji.  S tim u vezi, 
intezivno se istražuje osjetljivost gena, naročito kod afektivnih poremećaja. Interakcija 
između gena i okoline kod Alzheimerove bolesti ilustruje  svu složenost  čovjekove 
egzistencije u svijetu. 
Psihijatrija stupa u novi milenijum sa brojnim bitnim pitanjima koja su postavljena i ranije 
(npr. koji su sigurni rizični faktori nastanka duševnih poremećaja, kakve su promjene na 
mozgu u toku terapije, posebno psihoterapije itd). Stoga, ostajemo zapitani, kao i Leon 
Eisenberg (2000) : «Da li je psihijatrija svjesnija i pametnija nego što je bila  deset godina 
ranije?». 
Ključne riječi: biomedicinsko istraživanje, molekularna biologija, psihofarmaci 
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IODINE DEFICIENCY DISORDERS 
Husref F. Tahirović 
Academy of Science and Arts of Bosnia and Herzegovina 
 
                 Abstract 

This paper reviews present knowledge on disorders induced by iodine deficiency. The 
Recommended Dietary Allowance of iodine is 50 µg/day from 0 to 12 months, 90 µg/day 
from 1 to 6 years, 120 µg/day from 7 to 12 years, 150 µg/day during adolescence and 
adulthood and 200 µg/day during pregnancy and lactation. When the physiological 
requirements of iodine are not met in a given population, a series of functional and 
developmental abnormalities occur in all ages, which are grouped under the general heading 
of iodine deficiency disorders among that goiter is only the visible “top of the iceberg”. 
Iodine deficiency is the leading cause of preventable mental retardation and neurointellectual 
deficits in schoolchildren. One of very important of health consequence of iodine deficiency 
is an elevated thyroid uptake of radioiodine that aggravates the risk of thyroid cancer in case 
of a nuclear accident. In addition to health problems, iodine deficiency has a negative impact 
on domestic animals, resulting in a reduction of productivity with negative economic 
consequences. As a solution for these disorders the most logical approach is the introduction 
of iodine prophylaxis  that  public health care aspects include the planning and monitoring of 
prophylactic campaigns, the technical aspects of production and distribution of iodised salt 
and the other methods of iodine prophylaxis. The last recommendation by WHO-UNICEF-
ICCIDD is that, in order to provide 150 µg/day of iodine via iodised salt and considering the 
average salt intake and the loss of iodine from production site to the household and cooking, 
the iodine concentration in salt at the site of production should range between 20 to 40 mg of 
iodine per kilogram of salt 
Key words: iodine deficiency disorders, iodine prophylaxis, iodised salt 
 
 

Introduction 
 
Iodine  is a trace element present in the human body in minute amounts (15-20 mg, 
essentially in the thyroid gland). The primary source of iodine is seawater. Iodide 
ions at the surface of the seas oxidize by the sunlight to elemental iodine, which is 
volatile. From the surfaces of the seas iodine evaporates into the atmosphere. Iodine 
returns to the earth in the form of rain, and through the rivers, return to the sea. This 
is the natural cycle of iodine. The iodine content in food for human consumption 
depends on the natural availability of iodine in the place of production. Namely, the 
content of iodine in vegetables and animal products for human consumption 
depends on the iodine content in the local soil and water. The highest iodine content 
is found in seawater and sea animals like fishes; however, sea salt does not contain 
enough iodine to maintain human health because it evaporates together with the 
water during its production. Consequently sea salt requires iodine fortification. The 
iodine concentrations in drinking water vary widely; therefore drinking water is of 
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limited importance as a source of iodine for human health providing at most 10% of 
the body’s needs. 
 
Iodine is necessary for synthesis of the thyroid hormones thyroxine and 
triiodothyronine that play a decisive role in the metabolism of most cells of the 
organism and in the process of early growth and development of most organs, 
especially of the brain and nervous system, as well as many physiological processes 
including thermogenesis and  production of body energy.  (1) 
 
 The Recommended Dietary Allowance of iodine is 50 µg/day from 0 to 12 months, 
90 µg/day from 1 to 6 years, 120 µg/day from 7 to 12 years, 150 µg/day during 
adolescence and adulthood and 200 µg/day during pregnancy and lactation (2). 
When the physiological requirements of iodine are not met in a given population, a 
series of functional and developmental abnormalities occur (Table 1), among which 
goiter is only the visible “top of the iceberg”.  
 
 
Table 1 

Ages Disorders 
Fetus Abortions 
 Stillbirths 
 Congenital anomalies 
 Increased per natal mortality 
 Increased infant mortality 
 Neurological cretinism: deaf mutism, spastic diplegia squint 
 Myxoedematous cretinism: mental deficiency, dwarfism, 

hypothyroidism 
 Psychomotor defects 

Neonate Goiter  
Neonatal hypothyroidism 

Infant, child and adolescent Goiter, Retarded mental and physical development, Juvenile 
hypothyroidism 

Adult Goiter and its complications 

 Iodine –induced hyperthyroidism 
Decrease fertility rate 

All ages Goiter 
 Hypothyroidism 
 Impaired mental function 
 Increased susceptibility to nuclear radiation 
 
 
The most critical period is from the second trimester of pregnancy to the third year 
after birth (3). Normal levels of thyroid hormones are for optimal development of 
the brain. In areas of iodine deficiency, where thyroid hormone levels are low, brain 
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development is impaired. These complications, which constitute an hindrance to the 
development of populations, are grouped under the general heading of Iodine 
Deficiency Disorders (IDD). In addition to health problems, iodine deficiency has a 
negative impact on domestic animals, resulting in a reduction of productivity with 
negative economic consequences. 
 
Iodine deficiency in the fetus 
 
The iodine deficiency may make the mother hypothyroid with associated 
complications of inovulation, infertility, gestation hypertension, increased first 
trimester abortions, abnormal fetal positions, congenital anomalies, the varying 
manifestations of cretinism, and stillbirths.  These damages  may have adverse 
effects on her quality of life and her role in the family and community (4). Recent 
evidence indicates that the effects of iodine deficiency on the fetus, including 
abortion, stillbirth, congenital anomalies, and the varying manifestations of 
cretinism, probably arise from the lowered level of the blood T4 in the iodine 
deficient mother. The more severe reduction in the level of maternal T4, the greater 
threat to the integrity of the fetus. 
 
The developing brain is the most vulnerable target for iodine deficiency. The need 
for adequate thyroid hormone and therefore, for iodine, in maturation of central 
nervous system is well established. Unfortunately, these adverse effects of iodine 
deficiency during development are generally permanent. 
 
In iodine deficient environment there is an increased rate of these d complications 
which can be reduced by correction of the deficiency.  
 
Iodine deficiency in the neonate 
 
Neonatal hypothyroidism is a well-recognized cause of mental defects. This is due 
to the fact that the development of the brain is dependent on an adequate supply of 
thyroxine. Only about one third of normal brain development occurs before birth 
and the other two-thirds are completed in the first two years of life. Consequently, a 
normal level of thyroxine is very important both during pregnancy and in the first 
two years of life. The frequency of transient primary hypothyroidism is almost 
higher in areas of iodine deficiency. This syndrome is characterised by postnatally 
acquired severe hypothyroidism lasting for a few weeks and requiring substitutive 
therapy (5). 
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Iodine deficiency in the infancy and childhood 
 
Iodine deficiency in children is characteristically associated with goiter (6). 
Euthyroid pubertal goiter is especially frequent in adolescents and occasionally 
requires substitutive therapy by thyroxine or iodine, because iodine metabolism is 
accelerated during this period of life. Children born and living in an iodine deficient 
area exhibit subtle or even overt neuropsychointellectual deficits as compared to 
controls living in the same ethnic, demographic nutritional, and socioeconomic 
system, except from that they are not submitted to iodine deficiency (7). 
 
Iodine deficiency in the adult 
 
The most common effect of iodine deficiency in adults is simple goiter with absence 
of classic clinical hypothyroidism. However, laboratory evidence of hypothyroidism 
with reduced T4 levels is common. This is often accompanied by normal T3 levels 
and raised TSH levels. In conditions of borderline iodine intake the thyroid function 
is frequently altered during pregnancy with progressive decrease of serum free T4 
and consequently by an increase in serum TSH (6). 
 
Iodine - induced hyperthyroidism 
 
This condition is a complication of the correction of iodine deficiency occurring 
mainly in those over the age of  45 with long standing deficiency and cannot be 
entirely avoided even when supplementation is of only physiologic amounts of 
iodine (10 Delange). The possible reason for the development of iodine induced 
hyperthyroidism after iodine supplementation has now been identified: iodine 
deficiency increase thyrocyte proliferation and mutation rates. Possible 
consequences are the development of hyperfunctioning autonomous nodules in the 
thyroid, possible due to mutations TSH receptor, and hyperthyroidism after iodine 
supplementation (8).. 
 
Increased susceptibility to nuclear radiation 

 
Elevated  thyroid uptake  due to  iodine deficiency  aggravates the risk of thyroid 
irradiation and development of thyroid cancer in case of a nuclear accident (9)  The 
best prophylaxis of radioiodine fallout from nuclear accidents is to increase the basal 
intake of iodine of the population (7). 

 
 
 



 

 

51  

 

Effects of Iodine Deficiency in Animals 
 
Iodine deficiency has a negative influence on development of cattle breeding. In 
cattle, horses, sheep and pigs beside goiter iodine deficiency contributes to an 
increased rate of abortion. These animals, in area of iodine deficiency, have retarded 
growth, reduced fertility, poor meat yield and wool. Furthermore, human food 
products from such animals (milk and meat) contain low quantities of iodine. For 
those reasons salt for domestic animals also should be iodised. 
 
The Socioeconomic Consequences of Iodine Deficiency  
 
The health problems of iodine deficiency reflect on socioeconomic life. The 
population living in an area of iodine deficiency have less mental and working 
capacities. Moreover there will be an increased number of handicapped individuals 
who depend on others, for their care. High incidence of goiter caused by iodine 
deficiency requires complicated and expensive clinical and laboratory resources. In 
this way a poor public health care system becomes further impoverished. 

  
Monitoring the Iodine Prophylaxis  
 
The indicators for monitoring the success of iodine prophylaxis in public health 
programmes to eliminate IDD are: salt iodisation, urinary iodine, thyroid size and 
neonatal TSH (10). The criteria for these indicators are the following: 
 
• the prevalence of goiter among school children, established by palpation or 

ultrasound method is under 5%, 
• the average value of iodine concentration in urine samples is  higher or equal to 

100 µg/L i.e., that less than 50% of samples  have a concentration under 100 
µg/L and that less than 20% of samples have a  concentration under 50  µg/L, 

• less than 3% of full blood samples have a concentration of TSH above 5 mU/L, 
and 

• more than 90% of salt samples at  household level contain efficiently iodised salt. 
 
In order to proclaim ”Elimination of IDD” in a country, the criteria of salt iodisation 
must be satisfied if this is the main method of prevention. Additionally, at least 
another two of the remaining criteria must be fulfilled. 
 
A satisfactory and cheap pointer to the   elimination of IDD is provided by results of 
neonatal systematic screening for congenital hypothyroidism based on the detection 
of elevated blood levels of TSH. This gives an insight into the iodine supply of 
pregnant women and neonates as the most vulnerable population groups. 
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Prevention and correction of IDD 

 
The prevention and correction of IDD requires changes in eating patterns oriented to 
a higher consumption of food rich in iodine. This may however not be feasible in 
normal daily practice. Hence the addition of iodine to food or water has been 
recommended for preventing and correcting iodine deficiency. While several foods 
have been considered as possible vehicles for iodine ingestion salt, for human and 
animal consumption has become the most commonly accepted. Iodised salt should 
be made available not only for household salt but also for industrial food production, 
a strategy called Universal Salt Iodisation. The public health aspects of iodine 
prophylaxis including the planning and monitoring the prophylactic campaigns, the 
technical aspects of production and distribution of iodised salt and the other methods 
of iodine prophylaxis. The last recommendation by WHO-UNICEF-ICCIDD (11) is 
that, in order to provide 150 µg/day of iodine via iodised salt and considering the 
average salt intake and the loss of iodine from production site to household and 
cooking, the iodine concentration in salt at the site of production should range 
between 20 to 40 mg iodine per kilogram of salt. 
 

Apstrakt 
JOD DEFICITARNI POREMEĆAJI 
U radu se iznose sadašnje znanje o poremećajima koji nastaju u organizmu usljed nedostatka 
joda. Dnevne fiziološke potrebe ljudskog organizma za jodom su u dobu od 0 do 12 mjeseci  
50 µg/dan, od 1 do 6 godina  90 µg/dana, od 7 do 12 godina  120 µg/dan, u toku 
adolescencije i odraslom dobu  150 µg/dan i u toku trudnoće i laktacije  200 µg/dan. Kada 
navedeni fiziološke potrebe nisu zadovoljeni u određenoj populaciji dočiće do ozbiljnih 
funkcionalnih i razvojnih poremećaja u svim životnim dobima danas poznati kao jod 
deficitarni poremećaji, među kojima je vidljiva  guša samo «vrh sante leda». Vodeći uzrok 
preventabilne mentalne retardacije i neurointelektualnog deficita u školske djece je jodni 
deficit, a jedna od veoma važnih posljedica njegovog deficita nastaje u slučaju nuklearne 
havarije kada je povećana tireoidna akumalacija radioaktivnog joda što ima za posljedicu 
povećanje  rizika od razvoja tireoidnog karcinoma. Osim zdravstvenih problema jodni deficit 
ima negativne reperkusije na domaće životinje što rezultira u smanjenu produkciju sa 
negativnim ekonomskim posljedicama. Za rješenje ovih poremećaja najlogičniji pristup je 
uvođenje jodne profilakse čiji javno zdravstveni aspekti  uključuju planiranje i praćenje 
profilaktičkih mjera, tehničke aspekte proizvodnje i distribucije  jodirane soli ili drugih 
sredstava jodne profilakse. Da bi se obezbjedilo 150 µg joda na dan putem jodirane soli 
uzimajući u obzir prosječni dnevni unos soli u organizam i gubitke joda iz soli od mjesta 
proizvodnje  do mjesta potrošnje kao i u procesu termičke obrade hrane prema posljednjim 
preporukama Svjetske zdravstvene organizacije, UNICEF-a i Internacionalnog vijeća za jod 
deficitarne poremećaje  koncentracije joda  u soli na mjestu proizvodnje treba da budu 
između 20 i 40 mg joda po kg soli. 
Key words: jod deficitarni poremećaji, jodna profilaksa, jodirana so. 
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ORAL SEQUELS OF POSTRADIATION SYNDROME 
Berislav Topić 
Academy of Sciences and Arts of Bosnia and Herzegovina 
 
              Abstract 

The treatment of malignancies includes surgical therapy, radiotherapy, chemotherapy and 
combinations of these methods. Head and neck cancer accounts for a high percentage of 
radiotherapeutic casuistics. Orofacial region is an important area of nuclear medicine. 
Radiotherapy side effects cause systemic and local reactions known as postradiation 
syndrome. Radiation induces multiple effects that manifest at various levels, i.e. cellular, 
tissue, organ and systemic level. Oral sequels of head and neck radiotherapy can cause 
pathologic lesions of oral mucosa (mucositis), salivary glands and their function (salivation), 
teeth (cervical caries), jaws (osteoradionecrosis), and functional disorders of mastication, 
swallowing, taste, appetite and speech. Therefore, every patient scheduled for head and neck 
radiotherapy should undergo dental examination and receive appropriate and strictly 
individualized dental treatment. That is why the oncologic team should also include a dental 
medicine specialist. The procedures and treatments are described, which should be 
performed before and after head and neck radiotherapy to prevent the occurrence of such oral 
complications and to ensure the highest possible postradiation quality of life for the patient. 
Key words: oral cavity, cancer, radiotherapy, postradiation syndrome 
 

 
Introduction 
 
In medicine, radioactive beams are used for experimental, diagnostic and therapeutic 
purposes. Orofacial region is one of the most common radiation areas of nuclear 
medicine, reflecting radiation casuistics of the following specialties:  

• neurosurgery, 
• ophthalmology, 
• otorhinolaryngology, 
• cervicofacial surgery, 
• maxillofacial surgery,  
• oral surgery, 
• oral medicine, 
• dermatology and  
• endocrinology (parathyroid, thyroid and pituitary glands). 

 
Epidemiologic data on head and neck cancer without lymphoma and skin carcinoma 
show their prevalence to be 14% in men and 5% in women (1-5). The following 
methods are used in the treatment of malignancies: 
 

• surgical, 
• radiation, 
• chemotherapy, 
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• hormone, 
• immunologic, and 
• combinations of these (6). 

 
Radiotherapy entails multiple effects on the cells, tissues, organs and body as a 
whole. At the cellular level, mitotic activity is reduced. The morphological and 
functional structure of the cell in the phase of mitosis is destroyed, thus preventing 
its further replication and ultimately resulting in cell death. The involved epithelium 
becomes atrophic and susceptible to irritation to cause its lesions. Local impairments 
of the circulation and metabolic activity occur due to the effect of radiation on 
vascularization (endarteritis) (7). 
 
Radiation sensitivity of various tissues and organs varies: 

• highest sensitivity – lymphatic tissue, bone marrow, gonads, intestinal 
epithelium 

• high sensitivity – skin, cornea, gastrointestinal tract, oral mucosa 
• moderate sensitivity – connective tissue, vasculature, salivary glands, 

cartilage, developing bone 
• low sensitivity – kidneys, liver, adult thyroid, adult cartilage, adult bone 
• lowest sensitivity – muscle, central nervous system (CNS), nerves (8,9). 

 
Ionizing radiation causes systemic and local reactions, depending on the radiation 
intensity and intervals. Systemic reaction may manifest as acute radiation syndrome 
(10,11), the latent period lasting from several hours to several weeks, depending on 
the radiation dose. The prodromal symptoms include nausea, vomiting and diarrhea. 
 
A radiation dose of 2 to 10 Gy causes hematologic alterations, i.e. hematologic 
syndrome. A radiation dose of 10 to 50 Gy causes gastrointestinal syndrome, 
whereas a radiation dose of >50 Gy leads to CNS syndrome. 
 
Postradiation lethality is due to infection, dehydration, hemorrhage and electrolyte 
disbalance. 
 
The radiation side effects can be: 

• early, which occur immediately upon radiation and persist for several days. 
They include fatigue, exhaustion, and skin lesions in the area exposed to 
radiation; and 

• late, which are diverse and occur several months to years after radiation, and 
may be permanent. These can develop as the sequels of the disease and 
radiation, and include exhaustion, fatigue, asthenia, insomnia, pains, 
inappetence, and blood count alterations. 
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Radiotherapy side effects in the head and neck region include the following: 
• oral mucosa is red, sensitive, painful, dry and covered with sores, presenting 

in a variety of clinical pictures of alterated oral epithelium, e.g., cheilitis, 
stomatitis, gingivitis and glossitis, indicating a common diagnosis of 
mucositis (12), frequently additionally complicated by Candida albicans 
infection (13); 

• salivary glands are altered and their secretory function is impaired (14,15), 
the amount of saliva is reduced and qualitatively changed, i.e. viscous, thick 
and sticky. Mastication and swallowing are difficult, the taste and smell are 
impaired (16) and accompanied by disgust and inappetence; 

• the teeth are affected with cervical caries (17); 
• restricted movement of the jaws, which may progress to ankylostoma. 

Postradiation osteoradionecrosis (PRON) may develop (18,19). The 
mandibular spongiosa is gradually reduced, while the compact structures are 
highly developed and less vascularized than the maxilla, which shows 
abundant collateral vascularization. Therefore, the mandible suffers more 
severe lesions due to radiation than the maxilla; 

• radiation dermatitis occurs on the face and neck skin (20). The skin turns 
darker, dry and susceptible to injuries; also, total alopecia develops on the 
capilli. 

 
For all this, a patient scheduled for radiotherapy in the head and neck region should 
first undergo dental examination and specific dental treatment. Thus, a dental doctor 
should be included in the oncologic team. 
The oncologic team should consist of the following specialists: oncologist, 
pathologist, radiologist – roentgenologist, radiation physicist, dosimetrist, 
radiotherapist (technician), radiotherapy nurse, physiotherapist (technician), 
psychologist, dietitian, social worker and respective specialist (21). 
 
Responsibilities and duties of dental doctor as oncologic team 
member 
 
Dental doctor participates in the oncologic team activities before and after the 
patient's exposure to radiotherapy. 
 
Before radiotherapy 

• oral clinical examination including x-ray finding of the teeth and jaws 
(orthopantomograph or panoramix and retroalveolar images) 

• patient education, instruction and motivation for oral hygiene during and 
after radiotherapy 

• complete treatment of the teeth and jaws 
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• radical approach in dental therapy 
• extraction of any tooth with a predictable prognosis without treatment of <5 

years (22) 
• indications for tooth extraction: 

- all pulpless teeth 
- apical periodontitis 
- teeth requiring endodontic treatment 
- teeth with true periodontal pockets 
- teeth with crown destruction 
- retained root (radix relicta) 
- impacted tooth (dens impacta) 

• a dilemma between extraction and apicoectomy is not acceptable 
• tooth extraction should be performed at least 14-20 days (mimimum 10 

days) before radiotherapy 
• alveolar extraction should not leave sharp edges or prominences; 

alveoloplasty should be performed if necessary 
• upon tooth extraction, the extraction wound should be sutured to allow it to 

heal per primam 
• fresh coagulum is sensitive to radiation 
• antibiotics should be prescribed for 7-10 days 
• cystectomy should be performed in case of jaw cysts 
• removable appliances should not be worn during and 2 years after 

radiotherapy 
 
After radiotherapy 
 

• efforts should be invested in appropriate care of the teeth, gingiva, oral 
cavity and throat (20,23) 

• teeth should be cleaned with soft toothbrush after each meal and at bedtime 
• abrasive-free toothpaste with fluoride should be used 
• tooth neck (cervical caries) and interdental space (interdental stimulants) 

hygiene requires special attention 
• mouthwash with NaCl and sodium bicarbonate solutions during the day 
• mouthwash with graded pressure water pick 
• in most cases, postradiation xerostomia occurs (15); the patients are 

instructed to: 
- sipping some fresh beverage will alleviate discomforts, whereby cold    
  drinking water is preferred over carbonated beverage; a thermos bottle with   
  water and ice should be brought  along in the morning  

- sugar-free chewing gums may help 
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              - when oral mucosa is not burning, application of olive oil with lemon juice   
                 can help, especially before meals 
 

- artificial saliva should be prescribed (Glandosan spray, Oral Balance gel,  
  Xero-Lube) 
- a sialagogue should be prescribed ( pilocarpine hydrochloride solution,  
   Salagen tablets, teas) 
 

Maxillomandibular complications 
 
The most severe postradiation sequel involving oral cavity is the maxillomandibular 
complication manifesting with a clinical picture of osteomyelitis, postradiation 
osteoradionecrosis and sequestration (18,19). The preventive measures mentioned 
above should be taken before radiotherapy to prevent these complications, as it is 
well known that prevention is better than treatment. 
 
A bone exposed to radiation has a reduced ability of regeneration, its vascular supply 
is impaired, and the osteocyte-osteoblast count is reduced. The manidble is more of 
a problem than the maxilla. May these complications occur, the following 
therapeutic regimen should be introduced, in this sequence: 

• high-dose antibiotics, according to antibiotic sensitivity report, followed by  
• oxygenation in hyperbaric chamber; therapy with hyperbaric oxygenation 

increases tissue oxygenation, thus stimulating angiogenesis, and osteoblast 
and fibroblast function (24), and finally 

• operative treatment. 
 
Dietary regimen 
 

• diet should be predominated by protein, containing enough calories, 
vitamins, minerals and water (20,21) 

• spices, raw food, fresh vegetable, cookies, zwieback, nuts, hazelnuts and 
between-meal sweets should be avoided (cervical caries) 

• acidic food and irritating drinks should be avoided 
• cigarette smoking and alcohol consumption are forbidden 
• mouthwash should not contain alcohol, because alcohols results in mucosa 

drying-up 
• food should be taken when the patient is hungry, not waiting the mealtime. 

More than 3 main meals should be taken during the day in the form of 
snacks. If the patient eats very small amounts of food, the diet can be calorie 
enriched (butter, creams, cheese, sweet fruit) 
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• the food should be tasteful, soft and chopped, nicely served in cosy 
atmosphere with some fine music on, and in the company of caring persons 

• the patient should be kind on ordering food and demanding some recipe 
modifications 

• one should remember the old folk's saying that 'strength enters the body 
through the mouth' 

• attention should be paid to the patient's free time organization. 
 
Conclusion 
 
Oral care provided by dental doctor is an important part of all steps in the dignosis 
and treatment of patients with head and neck cancer. If confirmed, an early 
suspicion of the potential diagnosis of oral cancer (5) is of utmost importance for 
improved patient survival rate, reduction of therapeutic complications, and 
prevention of visible mutilating procedures. The patient's quality of life can be 
improved by timely, skilful and knowledgeable support invested by dental doctor for 
the prevention of oral complications that may develop during or after radiotherapy. 
Dental doctor should be included as member of the oncologic team in the 
management of patients with head and neck cancer scheduled for radiation therapy. 
This poses the need of including the respective subjects in dental medicine 
undergraduate education, whereas the specialists to be oncologic team members 
should continuously keep informed about up-to-date scientific and professional 
advances in the fields of epidemiology, pathogenesis, etiology, prevention, 
diagnosis, therapy and follow-up of patients with head and neck cancer, with special 
reference to the maxillofacial region. 
 

Apstrakt 
ORALNE SEKVELE POSLIJERADIJACIJSKOG SINDROMA 
Liječenje malignoma provodi se kirurški, radijacijski, kemoterapijom i kombinirano. 
Malignomi glave i vrata čine visok postotak radijacijske kazuistike. Orofacijalna regija je 
značajno područje nuklearne medicine. Nuspojave zračenja izazivaju sistemske i lokalne 
reakcije koje se svrstavaju kao postradijacijski sindrom. Učinci zračenja su višestruki, a 
odražavaju se na razini stanice, tkiva, organa i organizma. Radijacijska terapija u području 
glave i vrata može u usnoj šupljini izazvati patološke promjene na oralnim sluznicama 
(mukozitis), žlijezdama slinovnicama i njihovoj funkciji (slina), zubima (cervikalni karijesi), 
čeljustima (osteoradionekroza), kao i funkcionalne smetnje žvakanja, gutanja, okusa, apetita, 
govora. Zbog toga svaki bolesnik kojega se namjerava podvrgnuti radijacijskoj terapiji u 
području glave i vrata treba proći stomatološki pregled i dobiti odgovarajuću strogo 
individualiziranu stomatološku obradu. Zato stomatolog treba biti uključen u onkološki tim. 
Detaljno se navode postupci i obrada koje treba provesti u bolesnika prije i poslije 
radijacijske terapije u području glave i vrata, kako ne bi došlo do navedenih komplikacija u 
usnoj šupljini, čime bi život bolesnika u poslijeradijacijskom razdoblju bio što prihvatljiviji i 
snošljiviji. 
Ključne riječi: Usna šupljina, karcinom, radioterapija, postradiacioni sindrom 
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STROKE IN NEUROLOGY CLINIC IN SARAJEVO 
/CLINICAL-EPIDEMIOLOGICAL FEATURES/ 
Dimitrijević J, Hebib Lj, Hečo S, Nakičević A, Imamović Dž, Hrnjica M, 
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Neurology clinic, University Medical Center Sarajevo 

 

              Abstract 
Data on patients admitted to the Neurology Department in Sarajevo were retrospectively 
analyzed for a 12-month period in 2001. Out of 1681 admitted patients, 972 (58%) were 
treated for cerebrovascular attack, and 709 (42%) were treated under other diagnoses. 
Hemorrhagic stroke was diagnosed in 153 patients (19 percent) and ischemic attack in 647 
patients (81 percent). 75 patients with hemorrhagic stroke (49%) and 196 patients with 
ischemic stroke (30 percent) died. 215 or 34 percent of all admitted patients with 
cerebrovascular attack were them with relapse of the disease. 
421 patients (53 percent) were males and 379 (47 percent) were females, with hemorrhagic 
stroke ratio 75 males (49 percent) to 78 females (51 percent) and ischemic stroke ratio 346 
males (53 percent) to 301 females (47 percent). The age group distribution was such that the 
largest number of patients with hemorrhagic stroke was in the 61-70yrs age group (60 or 40 
percent) and the number of patients with ischemic stroke was the largest in the over 6oyrs age 
groups (517 or 80 percent). Of all risk factors, hypertension was present in 581 patients (73 
percent), in 124 cases of hemorrhagic stroke (81 percent) and in 457 cases of ischemic stroke 
(71 percent); diabetes was present in 161 patients (21 percent), in 17 cases of hemorrhagic 
stroke (11 percent) and in 150 cases of ischemic stroke (23 percent), whilst the cardiopathy 
(all types) was present in 594 patients (74 percent), in 101 cases of hemorrhagic stroke (67 
percent) and in 493 cases of ischemic stroke (76 percent). The average length of treatment at 
the Department was 16,4 days.  
Key words: stroke, epidemiology, emergency neurology 
 

 

Introduction 
Stroke is one of the leading causes of mortality and disability in the developed 
countries (approximately one third of these patients die, one third end up completely 
dependent, and one third will have quality or complete recovery (1). However, stroke 
has an even greater incidence and prevalence in the countries of central and 
southeast Europe and the countries in transition. This is probably related to the new 
political, economic and social cicrumstances present in these countries (2,3,4,5). Our 
country has not been left out of this trend either, hence the interest and the need to 
monitor this illness and compare it to its trends in the previous years as well as with 
the trends in other countries (1,4). 
 
Patients and methods 
 
Epidemiological and clinical characteristics have been analysed of those patients 
who were admitted to the Neurology Clinic presenting with the picture of acute 
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cerebrovascular accident (CVA) during 2001 (Januar 1 2001–December 31st 2001). 
The patients with transitory ishaemic attacks were not included in the statistical 
analysis. Neurology clinic has 102 beds, out of which the Emergency neurology unit 
has 6 beds in the intensive care and 12 beds in the post-intensive care ward. These 
patients are admitted also to other clinical wards due to their large number. This 
clinic is the only institution in Sarajevo Canton admitting patients with 
cerebrovascular insult and covers an area of approximately 400,000 inhabitants. 
 
Results 
 
In 2001 a total number of  1.681 patients were admitted to Neurology Clinic in 
Sarajevo. Out of this number, 972 patients were hospitalised due to cerebrovascular 
disease (cerebrovascular accident and transitory ishaemic attack combined). Fifty 
eight percent of the clinic's bed capacity was occupied by these patients. Leaving out 
some 172 patients with transitory ishaemic attacks, there were 800 patients with 
cerebrovascular insult. This makes 48% of the clinic's bed capacity occupied by 
these patients. (Table 1) 
 
Tabela 1. 

 
In patients with cerebrovascular accident there were 153 (19%) with cerebral 
hemorrhage and 647 (81%) with ishaemic stroke. (Table 2)  The same table shows a 
detailed break down of the patients into different subtypes of cerebrovascular 
disease. From this table it is evident that intracerebral hemorrhage was found in 124 
patients or 15%, subarachnoid hemorhage in 29 or 4%, atherothrombotic cerebral 
infarction 498 or 62%, and brain embolism of cardiac origin 149 or 19%. (Table 2). 
 
The break down of patients with cerebrovascular attack according to the gender 
distribution leans more in favour of men in total scores, and also when it comes to 
ischaemic stroke, and more towards women in case of hemorrhage. (Table 3) 

Patients admitted to the Neurology Clinic during 2001 

Diagnosis N % 

CVI + TIA 972 58 

Other diagnoses   709 42 

Total 1681 100 
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Table 2 
 

Distribution by types of stroke 

Type of stroke N % 

A/ Ishemic 647 81 

Atherothrombotic brain 
infarction 

498 62 

Cardioembolism 149 19 

B/ Hemorrhagic 153 19 

Intracerebral hemorrhage  124  15 

Subarachnoid hemorrhage     29     4 

Total 800 100 

 

 

Table 3 
 

Patient distribution by sex 

Women Men Type of stroke 
N % N % 

Ishemic 301 47 346 53 

Hemorrhage 78 51 75 49 

Total 379 47 421 53 

 
 
 
Outcome analysis  of all the patients is provided in Table 4.  
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Table 4 
 
CVI mortality rates within a month’s time 

               N          Mortality (%) 

Patients with CVI 271 34 

A/ Ishemic CVI 196 30 

• Atherotrombotic cerebral 
infarction 

136 27 

• Cardioembolism 60 40 

B/ Hemorrhagic CVI 75 49 

Intracerebral hemorrhage 70 56 

Subarachnoid hemorrhage 5 17 

 
 
 
General mortality for all the CVA patients at the clinic 30 days post admission was 
34%. In ishaemic stroke mortality was 30%, and 49% in cerebral hemorrhage. 
Within individual subgroups of stroke, the highest mortality was found in the 
patients with intracerebral hemorrhage (70, or 56%), followed by the patients with 
cerebral embolism of cardiac origin (60, or 40%). The number of deaths from 
subarachnoid hemorrhage was 5 or 17%, and from atherothrombotic cerebral 
infarction 136 or 27%. 
 
Out of the total number of patients with CVA, 215 (27%) were admitted as 
relapsing. Mortality in that group of patients was 34% which corresponds to the 
general mortality rate for all patients with CVA. 
 
Risk factors (arterial hypertension, cardiomyopathy, diabetes) are shown in Table 5. 
Hypertension was by far the most prevalent (581 or 73%) in cerebral hemorrhage 
and ishaemic stroke alike (124 or 81%  and 457 or 71%), cardiopathy was found in 
594 or 74% out of which 101 or 67% in cerebral hemorrhage and 493 or 76% of 
patients with ishaemic stroke. Diabetes was found in 167 patients or 21% (cerebral 
hemorrhage 17 or 11% and ishaemic stroke in 150 or 23%). 
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Table 5 
 

Risk factors associated with CVI 

Risk factors  Ishemic CVI Hemorrhagic CVI  Total 

 N % N % N % 

Hypertension 457 71 124 81 581 73 

Diabetes 150 23 17 11 167 21 

Heart disease       493      76          101      67   594    74 

 
Age distribution shows 62 patients or 7% in the age group to 50 years; 183 or 23% 
in the age group up to 60 years, and the rest are located in older age groups with the 
most in the 61 to 70 years age group where we find 1/4 of patients or 319. The 
largest number of patients with cerebral hemorrhage were in the 61 to 70 years age 
group (60 or 40%), and with ischaemic stroke in the over 60 years age groups (517 
or 80%). (Table 6) 
 
Table 6 

Distribution of patients with CVI by age groups 

Age group 

Type of CVI < 40 
N   % 

41-50 
N   % 

51-60 
N     % 

61-70 
N     % 

> 70 
N     % 

Ukupno 
N       % 

Ishemic  10   2   33    5  87    13 259   40 258   40 647   100 

Hemorrhage  6     4 13   8  34    22  60    40  40    26 153   100 

Total 16    2 46     6 121   15 319   40 298   37 800   100 
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Out of the total number of all out patients examinations at the clinic (11.178), 3.147 
were presenting with some form of cerebrovascular disease (CVA, TIA or vascular 
dementia), which makes 28% of all those examined. 
 

Discussion 
 
In discussion of this retrospective anlysis we would like to highlight the following 
data: 
The clinic has admitted a large number of patients with cerebrovascular disease 
which caused some 58% of the bed capacity (CVA and TIA) to be occupied by 
these patients. The CVI patients alone occupied 48% of the bed capacity. This exerts 
tremendous pressure on the clinic which in turn is forced to admit to treatment only 
the most critical patients sometimes at the cost of those with a milder presenting 
clinical picture for which hospitalisation might even prove more beneficial (it is 
estimated that 6-8% of total hospital's bed capacity should be reserved for these 
patients) (6). This makes it even a greater problem since we know that the incidence 
of CVI in eastern and southeastern European countries, our country included, is 
greater than in the western European countries (1,2,3,5,7,8,9). 
 
The patients with CVA were distributed according to subcategories of accidents 
showing that 20% were with cerebral hemorrhage and some 80% with ishaemic 
accident. This corresponds to other reports in the literature (5,8,9). This information is 
very important for our population in light of the fact that for the first time after the 
war we have such a ratio, since the trends during the war were much less favourable 
(over 33% of cerebral hemorrhage and about 65% ishaemic). After the war the 
situation improved somewhat with 27% hemorrhage and 73% ishaemic (10,11). 
 
Intrahospital mortality rate during the first month post stroke was for all CVA 
patients about 34% or about one third of the patients. These values are in mid-range, 
given that these figures can vary depending on the series, from 15% to 60%  (3,7,12). 
This figure is also very significant for our study as it points to the fact that the 
general mortality rate has dropped relative to the one during the war (48.5% of all 
patients with CVA), but also compared to the years after the war (37.6%). These 
changes are even more distinctive in individual subgroups where we find the most 
favourable ratio in intracerebral hemorrhage (mortality during the war 69.5%, after 
the war dropping down to 61.5%, and in the present series 56%). A significant 
lowering of mortality rate has been observed in atherothrombotic cerebral infarction 
(during the war 38.55, now 27%), while in cardioembolism we notice a more 
gradual improvement (48% during the war, and 40% at present) (11). Explanations 
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for a higher mortality rate in patients with with cerebral embolism of cardiac origin 
can be found in the relationship with the existing cardiac co-morbidity and the entity 
that can be identified under a common denominator as vascular death (13).  
 

Three risk factors were observed: hypertension, diabetes, and cardiopathies 
(ishaemic cardiopathies and dysrythmias). All the values were quite significant and 
still similar to the ones observed during the war and immediately after the war and 
overall much higher than in other similar studies (8,14,15,16,17). The increase during the 
war can easily be explained and is related to acute, and in the case of Sarajevo – 
chronic and protracted stress, severly reduced circumstances when it comes to the 
availability of treatment for chronic illnesses (18). The explanation for the same 
values in the period after the war, is however, more elusive. They could perhaps be 
explained by the new psychosocial and economic environemnt. The primary health 
care is still slow to adequately adjust to the new situation, and the cumulative 
consequences of the war are still present. Therefore, an indirect conclusion could be 
that there is still a need for great efforts towards the prevention of these illnesses. 
 
 
              Apstrakt 
              CEREBROVASKULARNI INSULT NA NEUROLOŠKOJ KLINICI U SARAJEVU  
                  (KLINIČKO- EPIDEMIOLOŠKI  POKAZATELJI) 

Retrospektivno su analizirani podaci o bolesnicima sa akutnim vaskularnim 
moždanim poremećajem, primljeni na Neurološku kliniku u Sarajevu, tokom 2001. 
godine. Ukupno je na liječenju bilo 1681 bolesnik, od čega 972 (58%) sa moždanim 
udarom, i 709 (42%) sa drugim dijagnozama.  Hemoragični oblik moždanog udara 
je bio zastupljen kod 153 (19%) bolesnika i to intracerebralna hemoragija kod l24 
(15%), i subarahnoidalna hemoragija kod 29 (4%), a ishemijski oblik moždanog 
udara kod 647 (81%) bolesnika, od čega onih sa aterotrombotičnim moždanim 
udarom je bilo 498 (62%), i sa moždanom embolijom kardijalnog porijekla 149 
(19%). Od hemoragičnog oblika cerebrovaskularnog insulta  (CVI) je umrlo njih 75 
(49%), a od ishemijskog njih 196 (30%) bolesnika.  
Muškaraca je bilo ukupno 421 (53%), a žena 379 (47%), pri čemu je kod 
hemoragičnog oblika taj odnos bio 75 (49%) i 78 (51%), a kod ishemijskog 346 
(53%) i 301 (47%). Po životnom dobu je raspodjela bila takva da je najveći broj 
bolesnika sa hemoragičnim oblikom bio u skupini od 61-70 godina (60 ili 40%), a 
kod ishemijskog oblika ravnomjerno raspoređeni u skupinama 61-70 i preko 70 
godina 259 (40%), odnosno 258 (40%). Od faktora rizika je hipertenzija bila 
zastupljena kod 581 bolesnika (73%), od čega kod hemoragija 124 (81%), a kod 
ishemija 457 (71%), dijabetes kod 161 bolesnika (21%), pri tome kod hemoragija 
17 (11%), a kod ishemija 150 (23%), dok je kardiopatija (svi oblici) bila prisutna 
kod 594 (74%) bolesnika sa CVI, od toga kod 101 (67%) hemoragičnog oblika i 
493 (76%) kod ishemičnog oblika. Od svih primljenih bolesnika sa CVI je njih 215 
(34%) bilo primljeno sa nekim oblikom recidiva istog. Prosjek ležanja na Klinici 
16,4 dana. 
Ključne riječi: cerebrovaskularni insult, epidemiologija, urgentna neurologija               
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              Abstract 

Background and objective: Lung cancer in young adults has been differently described in 
publications from various regions of the world. In this paper literature data and results of our 
own study of lung cancer in 35 years old and younger patients are presented. 
Method: A retrospective review of patients 35 years of age and younger with lung cancer 
treated at Department of Pulmonary Diseases and TB in Sarajevo University Clinical Center 
from 1995 to 2000 was done. 
Results: There were 8 patients (5 male and 3 female). Mean age was 34 years (in range, 31- 
35). The predominant histologic type was squamous cell carcinoma in 5 cases (62,5%), 
including smoking and non- smoking patients.  
Final histopathological diagnosis was made in 2 cases (25%) by combination of 
bronchoscopic techniques, in 2 cases (25%) by bronchial biopsy alone. Pleural punction and 
biopsy (25%) as well as thoracotomy (12,5%) were done in three cases with peripherally 
located tumors.  
Almost all patients presented with advanced- stage disease, either stage III B (4 patients) or 
stage IV (3 patients). Only one patient had IIIA stage disease and underwent surgical 
resection and chemotherapy. Other treatments included chemotherapy and radiation therapy. 
Five patients (62,5%) were followed up until death. Median survival of these patients was 
17,4 months. There was only one 2- year survivor. 
Three patients (37,5%) rejected follow up without known reason. 
Conclusions: This study showed an undoubted risk of lung cancer among young persons in 
our population. Although males were commonly affected, females were also seen to have 
malignancy in a high ratio. The young with lung cancer presented with advanced- stage 
disease and curative treatment is rarely possible. 
Key words: lung cancer, young adults, and radiology. 
 

Introduction 
 
Lung cancer (LC, also called bronchogenic carcinoma) is the most common 
malignancy among men and increasingly common among women throughout the 
world.  
 
At the beginning of the 20th century, it was a rare disease, but its incidence and 
mortality have increased steadily over the past decades (1). 
 
In 1990 Jensen et al. have been reported that LC accounts for 21% of all cancer 
cases among males and 4% among females in the European Community (2).  
 



 

 

74  

 

It is now the leading cause of death from malignancy in the United States and most 
industrialized countries for both men (34%) and women (21%), having surpassed 
breast cancer in women in recent years (3). Unfortunately, the 5 - year survival rate 
is below 15% in spite of the certain progress has been made in the diagnostic tools 
and the therapy for LC (4). When implemented for complete staging, about one third 
of patients will be in the stage of limited disease and two thirds in the stage of spread 
disease (5). 
 
Four randomized, prospective controlled trials including 36,000 male smokers aged 
over 45 revealed no evidence to suggest that screening could reduce LC mortality 
(6,7). The Mayo Lung Project (6) and some other studies addressed the effect of 
regular screening with chest radiography. In these studies, screening led to 
improvements in stage distribution, respectability and survival. However, the 
disease- specific mortality showed no improvements. Based on these studies, mass 
screening for LC is not recommended. 
 
There are also preliminary results for LC screening by spiral CT (computed 
tomography) with more accurate results and earlier detection compared with 
conventional chest radiography. 
The majority of LC cases are patients of age between 55 and 65 years in both 
genders. The age and sex distribution for the various histological subtypes of LC has 
shifted during the past several decades (8). 
 
LC is rare in patients 30 years of age or younger and there is very little published 
data on LC in this group. The young with LC present with advanced - stage disease 
and their cancers appear to be biological aggressive (9).  
 
Although several case reports have been suggested that LC occurs more frequently 
in young patients who are human immunodeficiency virus (HIV) seropositive, some 
big retrospective studies revealed no increased incidence of LC from the pre – AIDS 
period (1976 - 1979) compared with the AIDS period (1987 – 1990) (10,11). Those 
results suggest that HIV seropositivity is not a risk factor for LC. 
As well known, the lung cancer risk is strongly associated with exposure to cigarette 
smoking. Some investigators have concluded that smoking now accounts for 95% 
of LC in developed countries. The prevalence of smoking has been decreasing since 
about 1970, but has increased again since 1994, particularly among young people 
and women aged under 35 (12). 
 
Exposure to environmental tobacco smoke (also called passive smoking) also causes 
LC. There is a dose - response relation between a non – smoker’s risk of LC and the 
number of cigarettes and years of exposure to smoke, which adds weight to the 
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evidence that the association between environmental exposure and LC is causal 
(13,14,15). 
 
There are a few known occupation–related causes of LC. Asbestos is the most 
common of them (builders, plumbers, electricians, metal plate workers are the 
largest high – risk groups). Radon is a naturally–occurring radioactive gas which 
emanates from uranium naturally occurring in the soil. For instance, radon exposure 
may increase the risk of LC among smokers 3– fold (16). Uranium, arsenic fumes, 
nickel, haloethers are some of carcinogens. 
 
Dietary factors appear to influence the lung cancer risk as ingestion of beta-carotene 
or other retinoids (17). 
 
An elevation in the risk of LC has been noted among some relatives. 
 
Family studies have shown a two- or three - fold risk of LC among the non–
smoking relatives of lung cancer patients compared with non–smokers without a 
family history of LC. The genetically determined ability to metabolize carcinogens 
may be one factor affecting the lung cancer risk (18). 
 
The rising prevalence of marijuana or/and cocaine use among young adults in the 
United States prompted some investigators to investigate whether similar molecular 
and histopathologic alterations occur in habitual smokers of marijuana and cocaine 
who may or may not also smoke tobacco. Those findings suggest that smoking 
marijuana or/and cocaine, like tobacco smoking exerts field cancerization effects on 
bronchia epithelium, which may place smokers of these substances at increased risk 
for the subsequent development of LC (19). 

Aim and objective 
 
LC in young adults has been differently described in publications from various 
regions of the world, in respect of relative incidence, distribution of morphology and 
stages, and prognosis of the disease. 
 
In this paper literature data and results of our own study of lung cancer in 35 years 
old and younger patients are presented. 
 

Patients and Method 
 
The study was designed as a retrospective review of lung cancer patients 35 years of 
age and younger referred to the Department of Pulmonary Diseases and TB in 
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Sarajevo University Clinical Center from 1995 to 2000. The source of information 
was Department’s cancer register. 
 
Out of 1593 patients 8 (0,5%) were = /< 35 years of age at the moment of lung 
cancer diagnosis was made. 
 
According to clinicopathological features, all relevant data from medical history of 
these patients were analyzed, which included the age, gender, smoking habits, the 
various histological types of malignancy and the yield of various diagnostic 
techniques of lung cancer. 
 
 
Results 
 
Analysis comprised 8 patients during the five - year period, 5 male (62,5%) and 3 
female (37,5%) with mean age being 34 years (in range 31- 35 years). 
 
Four (50%) patients (3M, 1F) were found to be tobacco smokers and 2 of them were 
life–long smokers (15 years). While the minimum duration of smoking was 20 
cigarettes per day during 3 years, the maximum duration for which two another 
patients had smoked was 30 to 40 cigarettes per day during 15 years. Four (50%) 
patients (2M, 2F) were non-smokers. 
 
There were not data about drug addiction, AIDS or some other immunodeficiency 
disorders and about patient’s close relatives with LC diagnosis as well. One male 
patient had previously established diagnosis of lung tuberculosis. Also, there were 
not data about professional exposure to asbestos or other known occupation- related 
risk factor. 
 
The most common symptoms of disease were cough in 6 cases (75%) and chest 
pain on the tumor side in 5 cases (62,5%). Hemophtysis were noted in 3 cases 
(37,5%). The others included dyspnoea in 2 cases (25%), high body temperature and 
weight loss in 1 case (12,5%) both. The average duration of symptoms per 
anamnesis was 4,6 months, in range 3 days to 1 year. 
 
Squamous cell carcinoma was found to be the most common type of malignancy in 
5 (62,5%) patients (3M, 2F). Four of them were non- smokers and one was life- 
long smoker. 
 
Adenocarcinoma was detected in 1 female patient (12,5%) who was 3- year smoker. 
One male patient (12,5%) was diagnosed as a case of small cell carcinoma. In 1 
male patient (12,5%) diagnosis of large cell carcinoma was made (Table 1). 
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Table 1. Various histopathological types of LC among smokers and non- – 

smokers. 

Smokers (n) Non-smokers (n) Diagnosis 
  M F  M F 

1 Squamous cell 
carcinoma 1 1 0 4 2 2 

2 Adenocarcinoma 1 0 1 0 0 0 

3 Small cell carcinoma 1 1 0 0 0 0 

4 Large cell carcinoma 1 1 0 0 0 0 

 Total 4 3 1 4 2 2 

 
 
In our study, in 2 cases (25%) the histological diagnosis of malignancy was made by 
all bronchoscopic techniques. In 2 cases (25%) diagnosis was made only by 
bronchoscopic biopsies, in 2 cases (25%) only by pleural punction and biopsy and 1 
case (12,5%) needed explorative thoracotomy. 
 
According to radiological methods, the first procedure for all persons was chest 
radiography and after that the spiral CT was done. 
 
Seven patients (87,5%) were categorized as having an advanced stage of lung cancer 
(4 with stage III B, 3 with stage IV). 
 
One patient (12,5%) had less advanced disease (stage III A) and only this patient 
was treated by operation and chemotherapy. 
 
Three patients (37,5%) were treated by chemotherapy and radiation therapy, 2 
patients (25%) by chemotherapy, 1 patient (12,5%) by radiation therapy and 1 
patient (12,5%) rejected any therapy. 
 
Out of 8 patients, 5 patients (62,5%) were followed up until death. The 2- year 
survival of these patients was 20% (in range 1- 2 years). 
 
Three patients (37,5%) rejected follow up without known reason. 



 

 

78  

 

Discussion 
 
As we expected, the study showed relatively low percentage of the young (0,5%) in 
our population of lung cancer patients. 
 
It is very hard to compare the data about percentage and incidence of young LC 
patients, because there were different descriptions in various publications, in respect 
of age limit, total number of patients included into the investigation and the 
reviewing period of years. 
 
For instance, our results could be the similar with results of restrospective study in 
Berlin (20). They were found 106/4939 patients were 40 years old or younger with 
LC during the 10- year period. The percentage of young group patients in that study 
was 2,1%. 
 
The disease is known to be more common in males than females. In our study the 
ratio of males to females was 1,6: 1. The sex distribution showed relatively high 
percentage of female patients (37,5%), as we also expected according to literature 
(21,22).  
 
The increase in LC among females follows the trend in cigarette smoking. 
 
The percentage of female LC patients has increased from 6% to 15% in northern 
Finland during the last 20 years (23). The presented results suggest that in particular 
adenocarcinoma among females has increased during the past decades (24,20). 
Given the adenocarcinomas are less closely related to smoking, the increase of 
adenocarcinomas suggest additional risk factors that may play an important role in 
the etiology of lung cancer. 
 
However, some surveys showed an increasing proportion of small- cell carcinomas 
rather than adenocarcinomas among the female population (25). A study from 
Minnesota, USA, showed an equal increase in all histological cell types of LC (26). 
A trend towards an increase of adenocarcinomas among females and non- smokers 
has also been reported (27, 28). 
 
The percentage of tobacco smokers and non- smokers in our series of patients was 
equal. It makes the understanding of LC etiology more difficult. However, passive 
smoking was not recorded as well as other etiological factors in causing lung cancer. 
 
The numerous case- control studies suggested a small but real risk for LC among 
non- smokers exposed to the tobacco smoke of others (29, 30). 
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The lack of statistical power may have been potential or additional limitation to our 
study. In our study, squamous cell carcinoma (62,5%) was the most common 
histopathological type of malignancy. These observations are very close to the 
observations reported in the past (31). It seems that squamous cell carcinoma 
remains the most frequent subtype in Europe. 
 
The ratio of smokers to non- smokers in our patients with squamous- cell type was 
1: 4. In various other studies squamous cell carcinoma was the commonest 
malignancy detected with the ratio of smokers being higher than the non- smokers 
(32, 33, and 34) were. The number of cases found in our study is two small for 
serious statistical evaluation, but this observation is very interesting and unexpected. 
However, the lack of additional information about lifestyle risk factors among the 
patients and their close family members restricted the interpretation of results of our 
study. 
 
Adenocarcinoma was seen in very low percentage of our patients (12,5%). Large 
cell carcinoma accounts for 9% of all LC. In our study its incidence was 12,5%, as 
well as small cell carcinoma. 
 
A specific histological cell type is obtained more often from the combination than 
from either technique alone (35). In our study, by combination of bronchoscopic 
techniques, final histopathological diagnosis was made only in 25% of cases. The 
equal percentage of diagnosis was made by bronchial biopsy. Pleural punction and 
biopsy (in 25%) as well as thoracotomy (in 12,5%) were done in three cases with 
peripherally located tumors.  
 
To some extent, the clinical setting dictates us to, which of the bronchoscopic 
diagnostic methods will be most appropriate and most useful; but in most 
circumstances a combination of methods provides the best chance of making a 
specific diagnosis. 
 
According to chest radiography and spiral CT findings, almost all our patients had 
advanced- stage disease at the time of presentation (Figure 1a,1b,2). In spite of that 
they were treated in accordance with standard stage- specific treatment guidelines. 
 
Median survival among followed up patients (62,5%) was only 17,4 months and 
there was only one 2-year survivor. These observations are consistent with the most 
reports in the recent years (20, 21).  
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                 Figure 1a.     Figure 1b. 
 
Figure 1a,b. P-A chest film in a 34 – year old male smoker shows a right hilar mass 
with discrete   lower lobe subatelectasis and lymphnode enlargement. PHD: Small - 
cell carcinoma. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Figure 2. 
 
Figure 2. A 34 – year old female non -smoker with massive right lower lobe 
atelectasis. Cytological  examination of the associated right pleural effusion revealed 
adenocarcinoma. 
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Conclusions 
 
This paper reports results from a hospital- based retrospective study showing an 
undoubted risk of lung cancer among young persons, especially smokers. 
 
Although males were commonly affected, females were also seen to have 
malignancy in a high ratio. 
Squamous cell carcinoma is the most common histological type of 
malignancy in our population including smoking and non- smoking patients. 
 
Specific histological diagnosis was made by various bronchioscopic techniques, 
either alone or in combination. 
 
In spite of relatively short duration of symptoms all our patients had advanced- stage 
disease at the time of diagnosis. 
 

                 Apstrak 
                 PLUĆNI KARCINOM  U MLADIH OSOBA ( < 35 GODINA) 

Uvod i objekat: Plućni karcinom u mladih osoba je različito opisivan u publikacijama iz 
različitih regiona svijeta. U ovom radu su prezentirani podaci iz literature i rezultati naše 
vlastite studije o plućnom karcinomu u pacijenata starosti 35 godina i mlađih. 
Metoda: Urađena je retrospektivna analiza pacijenata starosti 35 godina i mlađih sa plućnim 
karcinomom, liječenih na Klinici za plućne bolesti i tuberkulozu, KCUS od 1995. do 2000. 
godine. 
Rezultati: Nađeno je 8 pacijenata (5 muških i 3 ženska). Srednja životna dob je bila 34 godine 
(u rasponu  31- 35). Dominantni histološki tip je bio planocelularni karcinom u 5 slučajeva 
(62,5%), uključujući  pušače i nepušače. Konačna histopatološka dijagnoza je dobivana u 2 
slučaja (25%) kombinacijom svih bronhoskopskih tehnika; u 2 slučaja (25%) samo sa 
bronhijalnom biopsijom. Pleuralna punkcija i biopsija pleure (25%) kao i torakotomija 
(12,5%) su učinjene u 3 slučaja (2+1) sa periferno lokaliziranim tumorima. 
Skoro svi pacijenti su prezentirani sa uznapredovalim stadijem bolesti, bilo sa stadijem III B 
(4 pacijenta) bilo sa stadijem IV (3 pacijenta). Samo 1 pacijent je imao stadij III A i 
podvrgnut je hirurškoj resekciji i kemoterapiji. Ostali tretmani su uključivali kemoterapiju i 
iradijacionu terapiju. 
Pet pacijenata (62,5%) je praćeno do smrti. Srednje preživljavanje ovih pacijenata je bilo 17,4 
mjeseci. Samo 1 pacijent je preživio 2 godine. Tri pacijenta (37,5%) su odbili praćenje bez 
poznatog razloga. 
Zaključci: Ova studija je pokazala nedvojben rizik od plućnog karcinoma među mladim 
osobama u našoj populaciji. Iako su muškarci češće zahvaćeni uočeno je da su i žene 
uključene u visokom procentu. Mladi sa plućnim karcinomom su prezentirani sa 
uznapredovalom bolešću, a kurativni tretman je rijetko moguć. 
Ključne riječi: plućni karcinom, mlade osobe, radiologija. 
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USING  OF BROADLY REACTIVE PRIMER PAIR  IN RT-
PCR  DETECTION OF SMALL ROUND-STRUCTURED 
VIRUSES  ( SRSVs ) 
Demo Subasic, Kemal Seric and Amela Ljubovic-Dedeic                   
Institute of microbiology, immunology and parasitology, Clinical center University of Sarajevo ,  
Bosnia and Herzegovina 
 

                 Abstract 
Small round-structured viruses ( SRSVs ) are causative agents of non-bacterial acute 
gastroenteritis at humans. They are members of family caliciviridae which are similar to 
picornaviruses in size ( 28-30 nm ) and specific by cup-shaped outline on their surface. The 
virions contains single-stranded , positive-sense RNA(7.4 – 7,7 kb ) and have not the 
envelope.Actualy, SRSVs are members of caliciviridae NLVs genus (Norwalk like viruses ). 
SRSV strains are: NV-8FIIa/68/US; KY-89/89/9; Sa-1283/84/J; SMA/76/US; 925/92/UK; 
OTH-25/89/9.The actual SRSVs oligonucleotide detection primers are signed as 36, 35, 69, 
78 etc. and for which is known the 5  ̀position. There are also oligonucleotide primers for 
which precise location within genome is not yet known ( primer signed as 86, 95, 96 etc. ). 
Obtained results presented in this paper showed high sensitivity and specifity of molecular 
SRSVs detection from stool specimens of clinical patients with specific clinical symptoms of 
acute gastroenteritis, by using of broadly reactive oligonucleotide primers ( Ni and E3 ) in 
RT-PCR method of amplification and detection by transilluminator after separation in 
agarose gel  electrophoresis. 

                 Key words: SRSVs; gastroenteritis; RT-PCR  
   
 
Introduction 
 
The first report about non-bacterial acute gastroenteritis and their viral etiology, is 
dated from place Norwalk ( Ohio- USA ). In a primary school were infected 
teachers, staff members and children and it was determined viral causative agent 
named Norwalk virus ( NV ). Several another viruses which caused gastroenteritis 
around the world, were named according to geographical region or place were are 
detected ( Snow Mountain virus, Southampton virus, Hawaii virus, Sapporo virus 
etc. ) ( Adler and Zickl., 1969; Kapikian et al., 1972.). These Norwalk – like are 
named Small round – structured viruses ( SRSVs ). They are members of family 
Caliciviridae. The virions contains single – stranded positive sense RNA. The 5` of 
viral RNA coded non – structural proteins, but 3` end is oposite to viral RNK    ( 7.3 
– 7.6 kb ) contain three main ORF. According to nucleotide positions is performed 
molecular differentiation of two Caliciviridae genuses:  
 

1. Norwalk – like viruses ( NLVs ) including SRSVs. 
2. Sapporo – like viruses ( SLVs ). 
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 The transmition way is faecal/oral, close human  contact or contaminated  Food or 
water ( Jiang et al., 1993.; Liu et al., 1995. ). 
 
These viruses cannot be cultivated in cell or organ culture or in a practical animal 
model and in the first time, method for characterization each newly identified agent 
has been lacking. Some of them were characterized antigenically by immune 
electron microscopy ( IEM ) and cross-chalenge studies. For IEM and direct EM 
detection of SRSVs, it is necessary at least 10 / ml of viral particules in clinical 
specimen. Recently, RT-PCR method is most sensitive for detection and 
characterisation of viruses from NLV and SLV genus, as well ( Caul and Appleton, 
1982.; Jiang et al., 1992. ). 
   
NV genome was cloned and characterized as a single – stranded RNA genome of 
about 7,7 kb which encode three open reading frames ( ORFs ). The longest ORF1 
encode 1.738 amino acid polypeptide which has similarity to the polyprotein of 
picornaviruses. ORF2 encodes capsid protein while ORF3 is responsible for 
synthesis of 22kDa polypeptide with unknown function. The genomic organisation 
of NV is similar to another SRSVs an caliciviruses such as Rabbit hemorrhagic 
disease virus ( RHDV ). The RNA polymerase region of SRSVs showed relatively 
stability. Oligonucleotide primers constructed for highly conserved regions of 
caliciviruses  and SRSVs have been used in RT – PCR assays for detecting SRSVs 
in stool specimens collected from infected individuals. In conjuction with DNA 
sequencing, it is possible the comparison of partial genomic sequences of SRSVs 
from different geographical areas. Because of the extensive genomic diversity most 
RT-PCRs  can detect only small proportion of SRSV  strains ( Gray et al., 1997.; 
Lambden et al., 1993.; Appleton, 1987. ). 
 
 In this study we used broadly reactive oligonucleotide primers for detection of 
SRSVs associated with appearance of acute gastroenteritis. 
                                                               
Material and methods 
 
Viral SRSV-RNA was extracted from 100µl of 10% faeces extract ( BSS – 199 
balanced salt solution) taken from 40 clinical patients, by “ Boom “ method ( Gua – 
Nidinium isothiocyanate  silica gel extraction  or GTC ), eluted in 20µl of Rnase – 
free water containing of 20 units ribonuclease inhibitor ( Rnasin ). 
 
Step of viral RNA reverse transcription to corresponding cDNA was performed by 
using of 1µl random primer ( PdN6- Pharmacia Biotech). After heating at 70ºC ( 5 
min. ), chilling on ice and adding of 10 µl RT-reaction mix ( 10x buffer II, 50mM 
MgCl  , dNTPs, M-MLV-RT, Rnase – free destiled water ). SRSV-RNA is 
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producted by incubation for 10 min. at room temperature, followed by incubation at 
37ºC for one hour and final reaction termination( 95ºC for 5 min., chilling on ice ). 
   
Five microlitres of producted DNA is used with 45 µl reaction mix ( 10mM Tris-
HCl, pH-8,3; 50 mM KCl; 2mM MgCl  ; 350 µM each dNTP, 1 unit Taq 
polymerase and 20 pmoles final concentration of Ni and E3 primers ( Green et al., 
1995, Gray et al., 1997.). 

Sequence of Ni primer: 

    5' – GAATTCCATCGCCCACTGGCT - 3' 

Sequence of E3 primer: 

    5' – ATCTCATCATCACCATA - 3' 

For amplification of SRSV-target nucleotide sequences it was used   the following 
SRSV-RT-PCR programme ( PCR-engine, Perkin Elmer 2400 ): 

  94ºC – 2 min. ( x1 ) 

 95ºC – 1min. 

 40ºC – 1 min.  ( x30 ) 

  72ºC – 1 min.  and 5 min. 
   15ºC - hold  
 
The detection of specific PCR amplification products ( 113 bp ) was detected by 
electrophoretic  agarose gel separation ( containing ethidium bromide ) and 
visualisation by UV transilluminator. We used the following PCR markers : 50, 150, 
300, 500, 750 and 1000 bp ( Promega corporation ). We used also positive SRSV 
specimen as positive control and Rnase free dH O as negative control( Green et al., 
1993.; Green et al., 1995.; Gray et al., 1997.; Boom et al., 1990.).    
 
Results 
 
After guanidinium isotiocyanate GTC/silica gel extraction of SRSV-RNA from 40 
faeces specimens of clinical patients and molecular amplification of SRSV poly-
merase RNA gene sequences by using of RT-PCR method in Perkin Elmer PCR 
engine 2400 and scaning of gel after electrophoretic separaton of PCR products by 
UV transilluminator, we detected specific 113 bp PCR products for specimens 
number 7 and 8 ( first group patients – Picture – 1.) and specimens 4,5,7,8,11,16,18 
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and 19 (second group patients- Picture –2.). Among them clear positive were 
specimens 5,7,8 and 16, but mild positive all other specimens. In the second group it 
was characteristic non-specific amplification for specimens 3,6,7,9,10,14,15 and 19. 
Positive control was clear (lane + in first picture and lane 21 in the second picture) 
and as well valid negative control (Rnase free destiled water)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. – Electrophoretic separation of PCR-SRSV amplification products in 3% NuSieve agarose  gel 
containing 0,5 µg/ml of ethidium bromide. PCR markers: 50, 150, 300, 500, 750 and  1000 bp ( Promega 
Corporation ). Under UV illumination ( transilluminator ) specimens 6 and 7 were clear  positive, but 8 and 9 were 
mild positive  ( 113 bp ) while other specimens  were negative. + - positive control; - negative control. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. – Electrophoretic separation of PCR-SRSV amplification products in 3% NuSieve agarose gel             
( containing 0,5 µg/ml ethidium bromide ). Positive specimens were number4, 5,6,7,8,11,14,16,18 and 19 ( clear 
positive –5,7,8,11 and 16 while others were mild positive  ). Clear negative specimens were 12,13,17 and 20. All 
others have had non-specific amplification bands ( specimens number 2, 3, 6, 7, 9, 10, 11, 14,15,16,18 and 19).Lane 
21- positive control; lane 22- negative control  ( Rnase free destiled water ). M – PCR markers: 50,150,300,500,750 
and 1000 bp ( Promega Corporation – USA ). 



 

 

89  

 

 
Discussion 
 
Our investigations of stool specimens by SRSV-RT-PCR method showed great 
sensitivity but great level of non-specific PCR amplification as well ( more than 
50% of analysed specimens ), despite very precise handling during experimental 
work and high quality of positive and negative control bands obtained by 
electrophoretic separation in agarose gel. It is clear visible on electrophoregrams 
( Figure 1 and 2 ). 
 
According to many published data regarding RT-PCR of SRSVs in the NLVs 
group, three set of oligonucleotide primers were designed to highly conserved 
sequences of NV genome: 
 

Primer pair 36/35 – highly conserved to RNA polymerase region of        
                                  NV genome ( PCR product – 470 bp ). 
 
Primer pair 39/69 – nested set of primers located within 36/35           
                                  region of  NV genome ( PCR product -158 bp ). 
 
Primer pair 78/80 – location in the non-structural 2C region of NV 
        genome ( PCR product – 289 bp ). 
 

It was found that 69/39 primer set detect more positive samples than primer set 
36/35. The smaller PCR products (  158bp ) from primer set 69/39 also resulted in 
higher sensitivity of SRSVs detection ( Gray et al., 1997.; Poljsak-Prijatelj et al., 
2001.; Jiang et al., 1990.; Jiang et al., 1993. ). 
 
In our investigation we used broadly reactive primers pair Ni/E3. Ni primer is 
actually recently signed primer number 81 in primer group specific for detection of 
viruses of NLVs genus ( including SRSVs ). E3 is specific for SLVs genus of 
Caliciviridae family. Because of high level of non-specific PCR amplification, it is 
necessary to perform DNA sequencing as final checking and analysing. However, 
RT-PCR combined with nucleotide sequence analysis is powerful approach to study 
of sequence variation in many virus families. The usefulness of this way in studying 
of the genetic diversity of SRSVs in NLVs group is already demonstrated recently 
particularly because of their cultivation impossibility in either, cell culture or animal 
models. SRSVs sequence database is very important for understanding   of their 
epidemiology and designing of most optimal primers for virus detection and 
characterization by RT-PCR, and decreasing of non-specific PCR amplification 
which was characteristic in our molecular biological experiments ( Blacklow and 
Greeenberg, 1991.; Wang et al., 1994.). 
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The viruses particularly those with RNA genomes, showes more nucleotide 
sequence variability than DNA viruses and this fact may be a considerable problem 
regarding primer-target sequences binding. Actually, such primer can cause non-
specific amplification of non-target DNA sequences and also can match two distanly 
related viruses or some variants of corresponding virus type. Appearance of non-
target hybrid DNA is probably the main limiting factor about the yield of PCR 
amplified target products. PCR primers should normally have a minimum 17 or 18 
bases and maximum 28 bases. Shorter or longer sequences can lead to their non-
specific annealing at temperatures usually used for PCR. The primer binding to 
target DNA sequence depends on G + C content, which must be at least 45%. It is 
clear that G + C rich primers will have less ability to hybridize with human genomic 
DNA which has a high A + T content ( more than 60% ). Under PCR conditions, 
two primer sequences can make, so called, primer – dimmer formations ( fused 
primer sequences capable for rapid replication in PCR conditions ). However, all 
above mentioned factors can cause non-specific amplifications and appearance of 
more electrophoretic bands in the gel, visible by UV transilluminator ( Desselberger, 
1995. ). 
 

              In our experiments, we used Ni primer ( 21 bases, G + C = 57% ) and E3  primer     
( 17 bases, C =35% , without G ). This may be the main reason for non-specific 
amplification . Using of other primer instead E3 primer and performing of PCR 
optimization  regarding primer annealing temperatures, will probably reduce the 
appearance of non-specific PCR amplification products, in further experiments. 
   
The combination of SRSVs-RT-PCR detection with broadly reactive primers Ni/E3 
followed by genotyping ( genogroup specific primers GI/GII/E3 and DNA 
sequencing is very efficacious approach in investigation of environmental 
contamination and the epidemiology of SRSVs infectiuons in the community ( Gray 
et al., 1997. ). 
 
This study confirms high level of sensitivity in SRSVs-RT-PCR diagnosis in cases 
of acute gastroenteritis at infected humans. 

              Apstrakt 
UPOTREBA REAKTIVNOG PRAJMERA RT-PCR U OTKRIVANJU MALIH 
OKRUGLIH VIRUSA 
Mali okruglo-strukturirani virusi ( Small round structured viruses ili SRSVs ) su uzrocnici 
nebakterijskog akutnog gastroenteritisa kod ljudi. Clanovi su familije Caliciviridae, te su 
slicni po osnovu svoje velicine sa picornavirusima (28-30 nm ) i specificni po okruglasto 
omedjenim podrucjima na povrsini partikule. Virion sadrzi jednostruku, pozitivno 
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orjentisanu RNK ( 7.4 – 7.7 kb ) i nemaju lipoproteinsku ovojnicu. U stvari, SRSVs su 
clanovi NLVs roda (  Norwalk-like virusi ) familije Caliciviridae. 
SRSVs sojevi virusa su: NV-8FIIa/68/US; KY-89/89/9; Sa-1283/84/9; SMA/76/US; 
925/92/UK; OTH-25/89/9. Aktualni SRSVs oligonukleotidni detekcioni primeri su oznaceni 
brojevima na primjer 36, 35, 69, 78 itd. I za njih je tacno utvrdjena pozicija na 5′ kraju 
genomske RNK. Takodjer su dizajnirani primeri za koje jos nije utvrdjena prtecizna lokacija 
unutar SRSV genoma ( na primjer primeri oznaceni brojevima 86, 95, 96 itd. ). 
Dobijeni rezultati, prezentirani u ovom radu, pokazali visoku senzitivnost i specificnost 
molekularne SRSVs detekcije u uzorcima fecesa klinickih pacijenata sa specificnim 
klinickim simptomima akutnog gastroenteritisa, pomocu siroko reaktivnih oligonukleotidnih 
primera ( Ni i E3 ), prilikom koristenja RT-PCR metoda amplifikacije i detekcije PCR-
SRSV produkata pomocu UV transiluminatora a nakon elektroforetske separacije u 
agaroznom gelu. 
Kljucne rijeci: SRSVs, gastroenteritis, RT-PCR. 
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Abstract  
Even though drug abuse can be found in every stage of human life its occurrence in 
adolescence seems to be the most important due to the serious consequences on personality 
development and quality of life. Youngsters like to experiment with risky life styles, without 
adequate knowledge about long-term health effects.   
Alcoholism ranks high on the list of the prevailing psychiatric disorders, followed by 
phobias, depressive disorders and symptoms of other psychoactive substances.  
As a country in transition, Bosnia &Herzegovina has all characteristics of the post-war 
community and post-traumatic society.  
Our goal was to analyze some of psychosomatic factors among adolescents who abuse 
alcohol. 
Data and Method: The research focused on 600 adolescents (400 in Sarajevo Canton and 200 
in Tuzla Canton – in both their rural and urban parts). This group is of an equal gender and 
age distributions. The research tool used was Q 2000 test. 
Study design is prospective, epidemiological and analytical. Results were compared within 
the groups, as well as the Cantons and the groups. Out of the total number of the adolescents, 
15,55% of them were found to be alcohol abusers. 
The results shows 71, 0% of high school first-graders (age 15-17) consume alcohol; while 
that percentage is 29, 0 in elementary school pupils (age 12-14). A significant difference 
between high school students and elementary school pupils is obvious. A significant 
statistical gender difference between alcohol consumers and non-consumers is evident. 
Distribution of alcohol consumers by gender: 68, 8% boys while 31, 2% girls Results shows 
somatic disorders exhibited by alcohol consumers: sleepiness 59, 6%, body pains 34, 1% and 
a clear difference in frequency of sleepiness between consumers and non-consumers. 
Key words: alcohol, abuse, epidemiological, adolescents, rural, urban  
 
  

Introduction  

Of all psychoactive substances, alcohol is the most frequently used 
throughout the world. Alcoholism ranks high on the list of the prevailing 
psychiatric disorders, followed by phobias, depressive disorders and 
symptoms of other psychoactive substances. According to the American 
National Institute's research, the most common etiological factor in 
psychological disorders in men between the ages of 18 and 65 is the alcohol 
abuse (1). Alcohol is the oldest and the most used drug with well-known 
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variations between calming and stimulating effects, depending on the 
quantity consumed, social situation and personality structure.  

Until 1992, problems relating to various drugs use and abuse in Bosnia & 
Herzegovina were under certain control, manifested in part in preventive, 
therapeutic and rehabilitation activities (2). Alcohol use and abuse related 
problems was mainly dealt with institutionally in large urban areas (the 
system of support clubs), while strategy for fight against massive tobacco use 
was only being developed. The war also caused disintegration of the 
psychiatric services causing all organized measures and activities in the field 
of prevention and rehabilitation, of huge number of addicts, to end.  

Bosnia & Herzegovina has all characteristics of the post-war community and 
post-traumatic society with huge numbers of unemployed, people with bodily 
injuries, as well as people with mental disorders caused by the war related 
stress. A large number of suicides and homicides, increase in criminal 
activity and violence as well as increased use of alcohol and other 
psychoactive substances are ever present (2).  

The fact that the war in Bosnia & Herzegovina ended only recently and that 
its borders are still unprotected, adds to the claim that the conditions are right 
for a real epidemic of psychoactive substances abuse. We are facing a 
massive Posttraumatic Stress Disorder and some individuals are trying to 
fight its symptoms through self-help using alcohol, tobacco and other 
substances. At the same time, this syndrome is more than other psychiatric 
disorders coupled with other ones, mainly with the psychoactive substances 
abuse.  

The current data on alcohol and other substances abuse in Bosnia & 
Herzegovina is not available, but it is believed that number of such cases is 
higher than before the war. Among the most commonly abused substances 
are cannabis, Parkinson's disease medicines, glues, solvents, heroin, ecstasy, 
sedatives and hypnotics, alcohol, tobacco, rare hallucinogenics, cocaine, etc.  

Even though drug abuse can be found in every stage of human life, its 
occurrence in adolescence seems to be the most important due to the serious 
consequences on personality development and quality of life. The 
adolescence separates childhood from adulthood, period of parents-
dependence from a period of using one's own powers to go through life.  

Our goal was to analyze analyze some of psychosomatic factors among 
adolescents who abuse alcohol.  
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Method 

Type of Research 

The study is of a prospective, epidemiological and analytical character. 

Sample 

This research focused on 600 adolescents, 200 in Tuzla Canton (100 in 
elementary schools, 100 in high schools), and 400 in Sarajevo Canton (200 in 
elementary schools and 200 in high schools). The participants were between 
12 and 17 years of age, with equal gender distribution and type-of-
community distribution (rural vs. urban community).  

Research Tools 

Data was gathered using Q 2000 tests, the Bosnian version of the original 
questionnaire designed by Swedish doctor Kristina Berg Kelly (2). It contains 
a wide variety of questions about all relevant factors that may influence drugs 
use and abuse. Questions relate to every aspect of adolescents’ life - health 
issues, life style and school behavior. The research was anonymous and 
voluntary in nature and was conducted in schools. Its prepared and executed 
in 2001, simultaneously in Sarajevo and Tuzla Cantons.   

 Results  

Data gathered was analyzed with standard statistical methods, using 
EPO-INFO software (3) and was presented in 1-4 Figures.  

Fig. 1.  Distribution of participants related to supstance abuse 

Participants Total: 598% 

smoke 6,69% 

alcohol 15,55% 

cannabis 3,34% 
  

Out of total number of participants, 598 (100%) 6,69% claim that smoke 
15,55%consume alcohol, and 3,34% /ab/use cannabis.  
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          Fig.2.   Distribution of alcohol consumers by age groups 
 

Graph 2. Alcohol consumption in relation to school 
grade
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As histiogram presented 71 % of high school first-graders (age 15-17) 
consume alcohol; while that percentage is 29% in elementary school pupils 
(age 12-14). A significant difference between high school students and 
elementary school pupils is obvious.   

Fig.3. Distribution of alcohol consumers by gender  

Alcohol consumption in relation to  
Gender 
  Do you drink alcohol 
  Yes No 
  N % N % 

Gender 
(X2=20,080 
p=0,0001) 

Boy 64  68,8 215  43,5 

  Girl 29  31,2 279 56,5 

Fig.3. shows distribution of alcohol consumers by gender: 68, 8% are boys 
while 31, 2% are girls. A significant statistical gender difference between 
alcohol consumers and non-consumers is evident.   
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Fig. 4. Psychosomatic characteristics of alcohol consumers  

Psychosomatic symptoms of adolescents who use  
alcohol  
  
 

Do you drink alcohol 

  Yes No 
  N % N % 

Sleepy 
(X2=12,250 p=0,0001)

Yes 53 59,6 192 39,6  

  No 36 40,4 293 60,4 
Tired 
(X2=0,79 p=0,7781) 

Yes 47 51,1 240 49,5  

  No 45 48,9 245 50,5 
Have body pains 
(X2=2,917 p=0,0876) 

Yes 31 34,1 122 25,4  

  No 60 65,9 358 74,6 
Desperited 
(X2=1,081 p=0,2984) 

Yes 17 19,1 82  17,3  

  No 72 80,9 392 82,7 
Anorexic/Bulimic 
(X2=0,956 
p=0,3282) 

Yes 1  1,1  14  3,0  

  No 86 98,9 452 97,0 
 

 Figure 4. presents somatic disturbances exhibited by alcohol consumers: sleepiness 
59, 6%, body pains 34, 1% and a clear difference in frequency of sleepiness between 
consumers  and non-consumers.  
 
Discussion  

Having in mind the significance of adolescent period of life and serious 
disorders often associated with it, we conducted this study in order to 
establish a level of alcohol use among the adolescents. We approached this 
problem from a number of aspects, attempting to identify possible causes for 
the increase in alcohol consumption. Identifying these factors might possibly 
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allow us to formulate a prevention strategy, which, in turn, would give results 
on a larger scale. 

Our research found that, out of 598 adolescents, 15, 55% of them consumed 
alcohol.  

The analyzing data we noticed that alcohol consumption among adolescents 
is present more in high schools (15-17 years of age) than in elementary (12-
14 years of age). Our research revealed the results similar to those reached 
worldwide. 

Some authors, like Gilligan and his colleagues, found that alcohol 
consumption to be more exhibited towards the end adolescence period(4).  

Alcohol consumption viewed in terms of gender distribution shows that 
alcohol is consumed more by boys than girls (68, 8% vs. 31, 2%), which is 
similar to what other researches found (34, 8% among boys and 11, 6% 
among girls) (4). 

There are some references with opposite results from our. Hence, the girls are 
seen to exhibit risky behavior frequently than boys - first drinking, smoking, 
sexual behavior and drug abuse (4, 5 , 6). 

The youngsters who consumed alcohol experienced somatic disorders often 
than non-consumers within the same age group (particularly exhibited in 
frequency of sleepiness).   
 

 
Conclusion  

• Of all age groups examined, alcohol abuse is most frequent in high school 
age group, (71, 0%).  

• A significant statistical gender difference between alcohol consumers; 
alcohol use is more frequent in males (x2=20,080 p=0, 00019);  

• Alcohol consumers are more likely to exhibit a number of various 
difficulties: fatigue, headache, sleepiness, allergic reactions… (X2=12,250 
p=0, 0001).  
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Apstrakt 
                 KARAKTERISTIKE KOD MLADIH U BOSNI i HERCEGOVINI KOJI UŽIVAJU  
                  ALKOHOL 

Uvod: Iako je pojava zloupotrebe droga evidentirana u svakom  životnom dobu, čini se 
najznačajnijom njena pojava u adolescenciji, sa težim posljedicama na dalji razvoj ličnosti i 
kvalitetu življenja. Mladi eksperimentiraju sa rizičnim stilovima života bez adekvatnog 
znanja o njihovim dugoročnim posljedicama po zdravlje. 
Zloupotrebi alkohola pripada prvo mjesto na listi prevalentnih stopa svih psihijatrijskih 
poremečaja, iza kojeg slijede fobije, depresivni poremečaji, a potom zloupotreba i ovisnost o 
drugim psihoaktivnim supstancama. 
Kao država u tranziciji, Bosna i Hercegovina, ima i sve karakteristike poslijeratne društvene 
zajednice i posttraumatskog društva. 
Cilj ove studije je analiza demografskih i psihosomatskih karakteristike mladih koji uživaju 
alkohol.  
Materijal i metod: uzorak je reprezentativan, stratificiran. Obuhvačeno je ukupno 600 
adolescenata, (200 u tuzlanskom i 400 u sarajevskom kantonu). životna dob ispitanika se 
kretala od 12-17 godina sa podjednakom spolnom zastupljenošču, a i u odnosu na mjesto 
stanovanja (ruralno-urbano).  
Provedena studija je prospektivnog, epidemiološko-analitičkog tipa. Kao instrument 
istraživanja korišten je test Q 2000. 
Rezultati su komparirani, između ostalog, unutar grupa, kao i kantona. Od ukupnog broja 
ispitanika 598 (100%), 15,55% je izjavilo da svakodnevno konzumira alkohol, od kojih je 
71,0% dobi od 15-17 (srednja škola) a 29,0 % iz osnovne škole (dob 12-14). Statistička 
signifikantnost ove dvije grupe ispitanika u odnosu na dob i spol (68,8% muški i 31, 2% 
ženski spol). 
Rezultati ukazuju i na somatske smetnje kod ispitanika koji uživaju alkohol, kao: pospanost 
59, 6%, bolovi u tijelu 34, 1%. Razlika između dvije grupe ispitanika što se tiče pospanosti je 
vrlo signifikantna.  

                 Ključne riječi: alkohol, zloupotreba, epidemiološki, adolescenti, ruralno, urbano.  
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               Abstract  
The aim of this study was analysis of abnormality of visual (VEP) and 
auditory evoked  potentials (AEP) in patients with multiple sclerosis, 
Parkinson's disease (PD) and brainstem vascular lesions (BSVL). The study 
included 29 patients with MS (10 males or 34.5%, 19 females or 65.5%) with 
the mean age of 39.2+/-10.6 years; 59 PD patients (33 or 55.9% males and 22 
or 44.l % females) with average age of 63.79+/-7.97 years, and 40 patients 
with BSVL (22 males or 55.0%, 18 females or 45%) with mean age of 53.5+/- 
12.0 years. Evoked potentials were done using «Premier» machine 
(«Medelec» company) and disc electrodes placed over the scalp according to 
international 10-20 electrodes placement. Visual stimulus «pattern reversal» 
for VEPs and auditory stimulus «click» type for AEPs was chosen. All 
analyses were performed in Division of Clinical Neurophysiology (Lab for 
EPs), Department of Neurology, University of Tuzla, and obtained parameters 
were compared with laboratory standards. In MS patients VEP abnormalities 
were found in 27 (93.1%), and AEP in 24 (82.8%) of them; the VEP 
abnormalities in PD patients were found in 29 (49%), and AEP in 32 out of 41 
(78.1%) cases; in the BSVL patients AEP abnormalities were found in 37 
(92.5%) cases. It is concluded that different abnormalities of visual and 
auditory evoked potentials in multiple sclerosis, Parkinson's disease and 
brainstem vascular lesions are common findings in routine clinical 
neurophysiology testing, and very important for  diagnostics and evaluation of 
these disorders.  
Key words: Multiple sclerosis - Parkinson's disease – Brainstem vascular 
lesions - Visual  evoked potentials – Auditory evoked potentials 

 
 
Introduction 
 
 
Evoked potentials (EPs) are the electric responses of the nervous system 
(cortical response) to motor or sensory stimulation. Pattern-shift visual, brain 
stem auditory and short-latency somatosensory evoked potentials are reliable 
diagnostic tests that yield reproducible results today in routine clinical practice 
(fig. 1). These tests provide sensitive, quantitative extensions of the clinical 
neurological examination. They primarily afford numerical data, but 
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sometimes the absence of wave or an abnormal configuration of its potentials 
also provides useful information (1-2).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

           Figure 1. Normal visual evoked potentials  
 

The numerous disorders have been shown to have different abnormalities of 
VEPs and AEPs, and among them multiple sclerosis (MS), Parkinson's disease 
(PD) and brainstem lesions (1-3). However, they are most often used in 
providing additional evidence in support of diagnosis of MS (4). 
 
Aim of this study was analyze abnormality of visual (VEPs) and auditory 
evoked potentials (AEPs) in patients with MS and PD, and abnormality of 
AEPs in patients with brainstem vascular lesions (BSVL). 

 
Patients and Methods 
 
Visual evoked potentials (VEPs) were recorded in 59 Parkinson's disease (PD) 
patients (33 or 55.9% males and 22 or 44.1% females) with average age of 
63.79+/-7.97 years, and in 29 patients with multiple sclerosis (MS)(10 males or 
34.5%, 19 females or 65.5%) with the mean age of 39.2+/-10.6 years.  
 

4µV 
     300 ms 
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Auditory evoked potentials (AEPs) were recorded in 41 PD patients (25 or 
58.5% males and 16 or 41.5 females) with average age of 62.76+/-7.92 years, 
29 MS patients and 40 patients with brainstem vascular lesions (BSVL)(22 
males or 55.0%, 18 females or 45%) with mean age of 53.5+/- 12.0 years. 
Diagnostics of these conditions included typical anamnesis and clinical 
features, brain CT scan for all, and MRI for MS patients. 
 
Patients were selected on consecutive way from database of Neurophysiology 
lab, Department of Neurology, University Clinical center Tuzla in last two 
years of work. 
 
Evoked potentials were performed using «Premier» machine («Medelec» 
company) with pattern-shift stimulation for VEPs and click to an audiologic 
earphone for AEPs and fixation of 10-20 electrodes according to international 
system standardizing. All analyses were performed et Division of Clinical 
Neurophysiology (Lab for EPs), Department of Neurology, University Clinical 
Center Tuzla, and obtained parameters were compared with laboratory 
standards. Patients were selected on consecutive way from Lab database in last 
two years of work. 
 
Results and Discussion 
 
Multiple sclerosis 
 
Multiple sclerosis is the most common form of central demyelination. It is a 
disease of unknown etiology, but immunulogically mediated, characterized 
pathologically by widespread occurrence in the central nervous system of 
patches of demyelination followed by gliosis. Clinically, dissemination of 
lesions in time and space are the characteristics of the condition (1). Evoked 
potentials (EPs) are very useful in establishing evidence of subclinical disease 
in pathways not known to be affected, so contributing to the clinical criteria of 
disease disseminated in time and space.  
They are also useful in evaluation of clinical course during time and treatment 
(2), and can provide not only diagnostic but also prognostic information during 
evaluation of MS patients (5-6). 
 
From 29 MS patients analysed in this study in only two VEPs were normal, and 
in 27 (93.1%) there were different VEPs abnormalities and mainly prolongation 
of P100 latency (tab.1)(fig.2) 
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Table 1. Visual evoked potentials abnormalities in patients with  

          multiple sclerosis 
-------------------------------------------------------------------------------------------- 
Type of abnormalities                                         N                             % 
-------------------------------------------------------------------------------------------- 
Normal finding                                                     2                            6.9    
Prolongation of P 100 latencies                          23                          80.3 
Decreased amplitude                                            4                           13.8  
-------------------------------------------------------------------------------------------- 
Total                                                                   29                         100.00 
-------------------------------------------------------------------------------------------- 
 
            

                 

 
 
Figure 2. Prolongation of P100 latency in patient with multiple  sclerosis 
 
Abnormal VEP parameters in MS patient are typical finding in MS patients, 
and incidence of VEP abnormalities ranges from a high 96% to a low 47% 
(fig. 3)(2,5). According to Chiappa and Hill (2), in 26 clinical series, 
published in seventies and early eighties, encompassing about 1950 patients 
with all MS classifications, the average abnormality rate found was 63%.  

4µV 
      300 ms 
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Figure 3. Abnormality of auditory evoked potentials in patient with multiple  
                sclerosis 
 
 
Of 464, 322, and 799 patients classified as possible, probable, and definite 
MS, the average abnormality rates were 37%, 58%, and 85%, respectively. 
P100 latency abnormalities are usually present, as it is in our study 
(prolongation of P100 latency was in 80.3%) 
 
In case of AEPs, normal finding was recorded in five and different 
abnormalities in 24 (82.8%) out of 29 examined MS patients. Most frequent 
findings were absence or marked reduction of V wave amplitude (24.1%) 
and prolongation of inter-peak III-V latencies (20.7%)(tab.2).   
 
 
 
 
 
 
 

200µV 
      10 ms 
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Table 2.   Auditory evoked potential abnormalities in patients with multiple  
           sclerosis  
                

-------------------------------------------------------------------------------------------- 
Type of abnormalities                                  N                                   % 
----------------------------------------------------------------------------------------
---- 
Normal finding                                               5                         17.3                
Decreased amplitude of I-V waves              5                               17.3 
Absence of IV and V waves                          4                              13.8 
Absence or marked reduction of  

              V wave amplitude                                           7             24.1
                                   

Prolongation of latencies for I-V waves        1                    3.4                             
Prolongation of latencies for II-V waves       1                              3.4    
Prolongation of inter-peak III-V latencies     6                            20.7 
---------------------------------------------------------------------------------------- 
 Total                                                               29                          100.0 

 
There has been a large number of studies of AEPs in patients with MS. Of 
1006 patients with varying classifications of MS from some of these studies 
in eighties, 466 (46%) had abnormal AEPs. Of 351, 180, and 206 patients 
classified as definite, probable, and possible MS, the average abnormality 
rates were 67%, 41%, and 30%, respectively. Differences in definitions of 
MS (and diagnostic criteria), patient populations, and techniques account for 
the variations between studies (2). In our study all MS patients were with 
definite diagnosis confirmed with MRI. 
  
 
Parkinson's disease 
 
Parkinson's disease is the most common movement disorder characterized 
by slowness of emotional and voluntary movement (bradykinesia, muscle 
rigidity), tremor and disturbances of postural mechanisms. The diagnosis of 
PD is easy task and usually made as the patient walks into the consulting 
room. EPs are not useful in establishing diagnosis but may be useful in 
evaluation of disease course (2,7) 
 
In this study completely normal VEPs were recorded in 29 (49%), and 
different abnormalities in 30 (51%) PD examined patients. The prolongation 
of the P100 latency was present in 13 (22%), and reduction of NPN 
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complex amplitudes in 16 (27%) PD patients, and in one case (2%) NPN 
complex was absent (tab. 3)(fig. 4). 
 
 

+        
  
      a      b 
 

Figure 4.  Abnormalities of VEPs (a) and AEPs (b) in patients with  
                         Parkinson's disease  
 

Although there has been some debate regarding abnormalities in VEPs in PD, 
according to majority of reports, the most common VEP abnormality in PD is 
an increase Pl00 latency (1-2,7-8). Okuda et al. (1995) found significant 
prolongation of P100 latency in PD with dementia comparing with PD patients 
without dementia.  

 
 

Table 3. Visual evoked potentials abnormalities in Parkinson's disease  
                    patients 

-------------------------------------------------------------------------------------------- 
Type of VEP abnormalities                                    N                         % 
-------------------------------------------------------------------------------------------- 
Normal finding                                                       29                       49.1 
Decreased amplitudes of NPN complex              16                       27.1 
Prolongation of P 100 latency                               13                       22.0  
Absence of NPN complex                                       1                         1.8 
-------------------------------------------------------------------------------------------- 
Total                                                                       59                      100.0 
-------------------------------------------------------------------------------------------- 
(n=59) 
 

200µV 
        10 ms 

4µV 
      300 
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In an evoked potentials (EPs) comparison (auditory endogenous event-related 
potentials and flash visual evoked potentials) O'Mahnoy et al. (8) did not found 
significant EPs difference between the Alzheimer's dementia and PD dementia, 
except for shorter flash VEP N1 latency. Furthermore, prolongation of P 100 
latency has been found even in the early stage of PD (7,9). 

 
AEP which were recorded in 41 PD patients, were completely normal only in 9 
(21.9%), but in other 32 (78.1%) different abnormalities were presented: the 
reduction of amplitudes of all waves were present in 17 (41.5%)(in 13 as isolated 
finding); absence of waves IV and V in 4 (9.8%); absence or amplitude 
reduction of wave V in 5 (12.2%); prolongation of latencies for all waves in 2 
(4.9%); prolongation of latencies for waves II-V in 8 (19.6%), and prolongation 
of inter-peak III-V latencies were recorded in 5 (12.2%) PD patients (tab. 4). 

 
 

Table 4.  Different abnormalities of auditory evoked potentials in patients  
                  with Parkinson's disease   

-------------------------------------------------------------------------------------------- 
Type of AEP abnormalities                           N                         % 

-------------------------------------------------------------------------------------------- 
Normal AEP                        9                        21.9 

          Decreased amplitudes of I-V waves             17                        41.5 
          Absence or marked reduction of  
          Wave V amplitude                                            5                        12.2 

                Prolongation of I-V waves latencies                2                          4.9 
          Prolongation of II-V waves latencies              8                        19.6 

                 Prolongation of inter-peak III-V latencies      5                        12.2 

------------------------------------------------------------------------------------ 
         (n=41) 
 

Gawel et al. (10) found no delay in wave I but a large delay in wave V. On the 
other hand, Pierelli et al.(11) and Chiappa and Hill (12) did not found AEPs 
abnormalities in PD patients. In the study of 23 patients with early onset PD, 
Muthane et al. (7) found abnormal AEP in 26% of patients examined. The 
inter-peak latencies between waves I and V in PD patients were significantly 
longer than those of the normal subjects in study performed by Tachibana et al. 
(13). 
 
Brainstem vascular lesions 

 
Brainstem vascular lesions are not so frequent and include different brainstem 
syndromes, which often involve cranial nerves (14). CT scan is not a rare 
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negative, especially in case of ischemic stroke, and AEP can be very useful in 
diagnostics and the location of the lesions in posterior fossa stroke (1,15-18). 
 
Out of 40 patients with clinical or CT confirmed diagnosis of brain steam 
vascular lesion. Only in three patients (7.5%) AEP was normal, and abnormal 
in 37 (92.5%) (tab. 5). 

 
Table 5. Different abnormalities of auditory evoked potentials in patients  

                 with brainstem vascular lesions 
-------------------------------------------------------------------------------------------- 

Type of AEP abnormalities                                 N                            % 
-------------------------------------------------------------------------------------------- 

Normal finding                                                3                               7.5 
Prolongation of III-V wave latencies                    16   40.0 
Reduction of IV and V wave amplitudes     13      32.5 
Absence of V wave                                        8   20.0 
------------------------------------------------------------------------------------ 
Total                                                              40                                  100.0 
-------------------------------------------------------------------------------------------- 

 
The most frequent abnormality was prolongation of III-V wave latencies, 
and then reduction of IV and V wave amplitudes and absence of V wave 
(fig.5), which always indicate brainstem lesion (1,2,18). 

 

 
 

               Figure 5. Typical abnormality of AEPs in patient with brainstem   
                                vascular  lesion 
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Conclusion 
 
Different abnormalities of visual and auditory evoked potentials in 
multiple sclerosis, Parkinson's disease and brainstem vascular lesions 
are common findings in clinical neurophysiology testings, and very 
important for diagnostics and evaluation of these disorders.  

 
Apstrakt 
VIZUELNI I AUDIO EVOCIRANI POTENCIJALI KOD MULTIPLE 
SKLEROZE, PARKINSONOVE BOLESTI I  VASKULARNIH LEZIJA 
MOŽDANOG  STABLA 
Cilj ove studije  je analiza  abnormalnih vizuelnih (VEP) i  audio evociranih (AEP) 
potencijala kod pacijenata sa multiple sklerozom (MS), Parkinsonovom bolesti (PD) i 
vaskularnim lezijama moždanog stabla (BSVLs).  Studija obuhvata 29 pacijenata sa 
MS (10 muškaraca ili 34,5%, 19 žena ili 65,5%) u granicama starosne dobi od 39,2+/-
10,6 godina ; 59 PD pacijenata (33 ili 55,9% muškaraca i 22 ili 44,1% žena) u 
granicama starosne dobi od 63,79+/-7,97 godina i 40 pacijenata sa BSVLs ( 22 
muškarca ili 55%, 18 žena ili 45%) u granicama starosne dobi  od 53,5+/-12 godina. 
Evocirani potencijal (Eps) je postignut primjenom “Premier” uređaja ( “Medelec” 
kompanije) i disk electrode postavljene  iznad tjemena u skladu sa internacionalnim  
rasporedom  10 – 20 elektroda.  Za VEPs je izabran tip  vizuelne stimulacije 
“povratnog modela”,  a za AEPs tip audio stimulacija “Klik”. Sve analize su izvršene u 
odsjeku   Klinike za neurofiziologiju  ( laboratorija za Eps), Odjel neurologije 
Univerziteta Tuzla i dobiveni parametric su komparirani sa laboratorijskim 
standardima. Kod MS pacijenata odstupanja  u  vrijednostima  VEP su nađene u 27  
(93,1%) i vrijednostima AEP u 24 (82,8%), od toga VEP odstupanja u PD pacijenata je 
nađeno u 29 (49%) slučajeva i  odstupanja AEPs u 32 od 41(78,1%) slučaja;   kod 
BSVL pacijenata AEP odstupanje vrijednosti je nađeno kod 37 (92,5%) slučajeva. To 
dovodi do zaključka   da su  različita odstupanja  VEPs i AEPs u multiple sklerozi, 
Parkinsonovoj bolesti i vaskularnih lezija moždanog stabla   česti  nalazi u rutinskim 
kliničkim neurofiziološkim ispitivanjima i vrlo značajni  za dijagnostiku i ramatranje  
ovih poremećaja.   
Ključne riječi: Multipla skleroza,  Parkinsonova bolest, vaskularne lezije moždanog 
stabla, vizuelno izazvani potencijal, audio izazvani potencijal 
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Abstract 
The purpose of this study was to assess diagnostic accuracy of MRI in differentiation of 
female pelvis disorders. We compared our results with clinical staging and post operative 
findings. 
Method and Material: During the five year period we performed MRI of the female pelvis at 
225 patients. Average age of patients was 42. In 92 (36%) patients, MRI revealed ovarian 
malignancy, in 61 (24%) patients uterine carcinomas, in 54 (24%) recto-sigmoid tumors – 
Krukenberg and the other 18 (8%) patients had non malignant diseases of pelvis.  
All patients were examined on MR 1,0 T units, with body coil: axial, sagittal and sometimes 
coronal planes T2 WI TSE and T1 WI SE sequences were used. If it was necessary contrast 
medium – gadolinium was injected intravenously during T1WI SE sequences, and FAT 
SAT, when needed. 
Results: In our reports we compared MRI results with clinical staging (gynecological 
examination, TAUS sometimes TVUS, CT) and post operative findings, with sensitivity 89 
% and specifity 76 %. 
Conclusion: As we know from the literature the most authors consider that MRI today is the 
method of choice in the staging of  pelvis  malignancy, with exception of staging  of ovarian 
malignancy,  were CT is the preferred method.  
Key words: female pelvis, disease, malignancy, uterus, ovary, MRI. 
 
 

Introduction 
 
Rapid advances in technology over two decades, including the introduction of 
computed tomography (CT), magnetic resonance imaging (MRI) and improvement 
of ultrasound (US) technique, have resulted in significant changes in diagnostic 
imaging of the pelvis. Although, US is still considered an excellent screening 
technique for benign pelvic disease (1,2) US technique has technical limitations 
(caused  by the patient’s habitus, operator dependence) and lacks the capacity to 
provide  specific tissue characterization. US is inadequate for staging of pelvis 
malignancies (2,3).  CT represents a technical advance over US for staging of pelvic 
neoplasms, but degradation of information (because of the relative lack of soft tissue 
contrast resolution) detracts from its usefulness (4). 
 
Additional drawbacks to CT for staging of neoplasms include the limitation to only 
the transverse plane of imaging, the necessity for injection of the contrast material, 
with its attendant potentional dangers, and exposure of the tissue to ionizing 
radiation (3,4). 
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MRI is likely to remain the initial procedure for evaluating clinically suspected 
pelvic masses in women (1-3). MRI however is going to be supplement for CT in 
near future and play an important role in evaluating patients for whom US findings 
are suboptimal, patients in whom the origin of the pelvic mass cannot be determined 
with US, and patients in whom differentiation between simple fluid lesions and 
other types of adnexal lesions is not possible with US  (5-6). 
 
Most important, MRI will play a significant role in the staging of pelvic neoplasms 
(6-10). 
 
The aim of this investigation is to review the contribution of MRI as a method of 
choice in detecting and staging of female pelvis disease, as well as to evaluate the 
diagnostic possibilities of MRI 1,0 T at our Institute.  
 
 
 
Material and method 
 
At our Institute of Radiology we did retrospective analysis of MR imaging of female 
pelvis performed during the period from 1998 to 2004. Examination of female 
pelvis has been performed at 225 patients because of the suspicion for existing 
malignant disease or control in the follow up after the conduction the oncology 
therapy. Average age of the examined patients was 42. From 225 patients with 
suspicion for pelvis malignancy  at 153 patient’s examination was done because of 
the uterus and ovary malignancy, at 72 patients it was for recto-sigmoid malignancy, 
at 18 patients malignancy was not found, but disease of genital organs of other 
etiology was confirmed.   
 
When we are planning to assess uterine body, cervix and vagina both sagittal and 
transverse imaging planes are required. T2 –weighted scans display the 
characteristic zonal anatomy, with three distinct areas within uterine body. There is 
hyperintense central zone representing the endometrium combined with secretions 
into the endometrial canal, an outer area of intermediate signal due to myometrium, 
and low- signal junctional zone between, from a layer of compressed myometrium 
(figure 1.).   
 
Changes in size and sagittal signal intensity of the three zones in uterus occur during 
the menstrual cycle, with an increase in volume and signal of the myometrium in the 
secretory phase. Following intravenous Gadolinium – enhance the endometrium and 
myometrium, with junctional zone remaining low – signal on T1 weighted images. 
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Figure 1. Hyperintense central 
 zone representing endometrial sagittal plane 

 
The cervix is a cylindrical-shaped structure measuring 2-4 cm in length, connecting 
with the body at the level of isthmus. The isthmus uteri is approximately at the 
peritoneal reflecting point on the bladder. The cervix has two distinct layers: a 
hyperintense central zone representing cervical mucus and epithelium, with an outer 
zone of low signal, similar to the uterine junctional zone, due to the fibrostromal 
wall. A further peripheral layer of intermediate signal may be seen continuous with 
the myometrium. The parametrium have an intermediate signal on T1 weighted 
images, with increase in signal on T2 weighted scans. After injection of gadolinium 
the compact cervical stroma retains its low signal, with enhancement of the 
paracervical tissue and inner cervical epithelium on T1 weighted images. There are 
numerous glands lining the cervical canal and ducts of these glands can become 
blocked, producing retention (Nabothian) cysts. These are commonly seen on MRI 
of the female pelvis. 
 
The vagina can be identified as a high-signal central zone of mucus and epithelium 
surrounded by a low-signal muscular wall. The vagina can be divided into three 
regions: an upper third is characteristic by the lateral vaginal fornices, a middle third 
is at the level of the bladder base, and a lower third is at the level of the urethra. 
There is a high signal venous plexus surrounding the cervix and vagina, best seen on 
transverse T2 weighted images. 
 
The normal - sized ovaries are best-demonstrated on transverse or coronal scans, and 
can be identified in 96% of women during the reproductive age. They measure 1,5 – 
3 cm in diameter and have a variable signal on T1-T2 weighted images. The 
premenopausal ovary shows a low intermediate signal, similar to muscle, on T1 
weighed images. This appearance is altered if there is a hemorrhage present. On T2 
weighted scans the ovary is usually of low signal, but it can be of high signal in 



 

 

116  

 

some individuals. The cause of this high signal is unknown but it probably due to a 
looser vascular and connective tissue in the medulla of the ovary. On high resolution 
T2 weighted imaging, numerous small peripheral cysts  (follicles) are seen, with a 
more intermediate high signal from the central stroma of the ovary (figure 2a, 2b, 
2c). On T1 weighted images, difficulties can occur in identifying the ovaries 
separate from adjacent bowel and uterus. The use of bowel specific oral contrast 
agents can be of help in this regard. After intravenous injection of gadolinium the 
normal ovaries enhance, allowing improved detection of non-enhancing follicular 
cysts. The ovaries lie in the adnexa lateral to the uterus, maintaining a constant 
relationship with the pelvic urether. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Figure 2a, 2b, 2c: Axial and coronal planes of ovarian cysts on T1WI and T2WI  
 
 
Based on standard protocol we performed certain cross sections in transversal, 
sagittal and coronal planes, using T2 TSE (TR 3500 ms, TE 90 ms, FOV 350, 
matrix 182 x 256 mm) and T1 SE (TR 600ms, TE 14 ms, FOV 400, matrix 196 x 
256), sequences with slice thickness of 4 mm. Usually there is no need for special 
preparations prior examination. 
 
Results 
 
All of our female patients had beside clinical findings, diagnosis of pelvic 
malignancy established with on of the imaging techniques  (CT or US ) and we tried 
to confirm or exclude the given diagnosis. In the figure 1. distribution of MR 
established diagnosis was given from our material collected during five years, in 
compression with other two imaging methods. 
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 Figure 1. Frequency of the pathology of the female pelvis US, CT and MR 
 
 
In table 1. Highest percentage of patients examined with MRI was ovarian TU.  
 
 
Table 1. Percentage and frequency of the pathology of  
               the  female pelvis on MRI 
 
Disease  Number percentage 

Ovarian tumors 92 36 % 

Uterine tumors 61 24 % 

Rectosigm. Tu 54 24 % 

Others pathology 18 8 % 

 
 
According to MRI the following ovarian pathology was represented, and can be 
seen in the table 2. 
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Table 2. Frequency of ovarian disease on MRI  
Ovarian disease number percentage 
Ovarian Adenocarcinoma   28 12,5 % 
Ovarian cysts  21 9,3 % 

Adenocarcinoma control after operation 18 6,6 % 

Ovarian Cystadenocarcinoma  4 1,7% 
Ovarian Dysgerminoma  3 1,3 % 
Ovarian  dermoid cysts 6 2,6 % 
Abscess tuboovarii 5 2,2 % 
Tu rectosigm.-Krukenberg's Tu 6 2,6 % 
 
 
 
Percentage and frequency of the uterus diseases on MRI are brought on table 3. 
 
Table 3. Percentage and frequency of the uterus disease  
               on MRI  
Uterine disease number percentage 

Endometrial carcinoma 18 8  % 

Cervical carcinoma 27 12 % 

Uterine leiomyoma 14 6,2% 

Artesia of vagina 2 0,2% 

Uterine and ovarian varices 1 0,4% 

 
 
 
In comparison of MRI findings with operative results we found 21 false negative 
findings, 9 false positive findings, 165 right positive and 29 right negative findings, 
which gives the specifity of the methods of 76% and sensitivity of 89%.  
 
The figure 2, shows the rate of MRI and operative findings, comparing false 
positive, false negative, right positive and right negative results. 
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Figure 2. Rate of MRI and operative findings compared to accuracy  
 
From the figure 2. we can see that ovarian TU specificity of the method was 78% 
and sensitivity 88%. For TU uteri (corpus and cervix) sensitivity of the method was 
90%, and specificity 80%, for TU of recto - sigmoid colon Krucenberg's TU 
sensitivity of the method was 89% and specificity 80%. Finally in making the 
diagnosis of other female pelvic disease in 18 cases, specificity was 80 % and 
sensitivity was 85%.   
 
Discussion 
 
MRI has certain advantages in comparison with other imaging modalities: it is non 
invasive, non ionizing diagnostic method with possibilities of gaining the multiplane 
images (1,2,and 3). Except this it gives extraordinary tissue characterization 
possibilities. Limitations are already well known, like claustrophobia, metal foreign 
bodies, pace maker and metal implants.  
 
MRI is the technique of choice in assessment and evaluation of congenital uterine 
anomalies. MRI can demonstrate unicornuate, bicornuate, and septate uteri, and 
uterine didelphus (9). In our materials we had two patients with atresio of vagina. 
 
Uterine tumors like leiomyoma are the most solid uterine tumors, being single or 
multiple. These tumors are composed of smooth muscle with varying amounts of 
fibrous tissue, and occur in 20-30 % premenopausal women. They are located in the 
submucosal, intramural and subserosal spaces of uterus (10,11,and 12). 
 
Rarely they can occur along the broad ligament or be entirely separate from the 
uterus. Submucosal tumors project into the endometrial cavity, and intramural 
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lesions arise within the miometrium. Subserosal leiomyomas occur along the serosal 
surface of the uterus. MRI provides an accurate assessment of the site, size and 
number of uterine leiomyomas. Non degenerative leiomyomas have characteristic 
uniform signal intensity, being indistinguishable from myometrium on T1 weighted 
images, with a lower signal on T2 weighted scans. 
 
Occasionally calcification within these tumors produces a low signal on all pulse 
sequences. Degenerating tumors show a variable and non specific signal appearance 
with an intermediate high signal on T1 weighted and a high signal on T2 weighted 
images. Malignant transformation cannot be differentiated from benign degenerating 
tumors. In our material we had 14 or 6,2 % patients with leiomyomas, mainly large 
tumors. 
 
Today FIGO classification for cervical carcinoma is based primarily on clinical 
findings, it should be noted that MRI and CT were not included as part of the 
staging classification. Current MRI usage is limited in stage I, but if we use pelvic 
phased –array and / or endovaginal or endorectal coil technique with improved 
resolution, and with contrast enhancement, it should allow greater precision in 
measuring the depth of penetration of tumor into the cervical wall (15).   
 
Carcinoma confined within the cervix but with >5 mm depth of invasion or >7 mm 
in breadth (FIGO stage IB) can be demonstrated on MRI. Tumor volume is an 
important prognostic factor in stage I disease. Patients in early stage IB disease may 
have a survival of > 90%, which reduces to 50-60 % or less for patients with bulky 
disease. This invasive cervical carcinoma is better demonstrated on MRI than CT 
and appears as an area of high signal, contrasted against the low signal cervical 
stroma on T2 weighted images. The cervix may enlarge, leading to obstruction of 
the endometrial canal with distension of the uterus from retained secretions. In 
FIGO II disease the tumor disease extends beyond the cervix. In stage IIA the tumor 
extends into the upper two-thirds of the vagina but not into the parametrium and 
stage IIB disease extends into the parametrium but not to the pelvic side wall. The 
reported accuracy of MRI in the demonstration of parametrical or vaginal spread is 
approximately 70-90%. On MRI T2 weighted images extension into the 
parametrium is identified by the high signal tumor breaching the low signal cervical 
stoma wall on transverse, or transverse-oblique sections paralleling the short axis of 
the cervix. Vaginal extension is indicated on MRI by high signal tumor replacing the 
normal low-signal vaginal wall. In FIGO III there is extension into the lower third of 
vagina, or pelvic side-wall, with or without hydronephrosis. MRI criteria for pelvic 
side –wall invasion includes tumor within 1 cm of the mucosal of the pelvic wall, 
vascular encasement or high – signal tumor replacement of low signal adjacent 
muscles. Overstaging of tumors can again occur due to surrounding edema or 
inflammatory change. In stage FIGO IV disease the tumor extends outside the 
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reproductive tract, with tumor involvement of the mucosa of the rectum or bladder 
(IVA) or disease outside the true pelvis or give distant metastases (IVB). Sagittal 
and transverse T2 weighted scans allow assessment of tumor infiltration into the 
lower uterine segment, bladder, rectum and vagina, were high-signal tumor replaces 
the normal low signal structures. Our patients with cervical carcinomas, 27(12%) of 
them were in stage IIB and higher. Analysis has been done to follow the efficiency 
of the radioteraphy. But so far, in practice patients are mainly evaluated by CT. 
 
In our paper we were not analyzing the lymph node status, but the presence or 
absence of pelvic lymphadenopathy should be assessed on the T1 weighted images, 
with nodes greater than 7-10 mm in diameter being considered abnormal (12). 
 
Similar signal intensity appearances are, however, obtained from hyperplastic and 
metastasis in nodes. A new MRI lymphography contrast is now available using ultra 
small iron oxide particles (USPIO), which accumulates in normal nodes, producing 
a signal void while sparing metastasis in nodes, who retain their abnormal signal. 
The use of this contrast agent will increase the accuracy in the detection of nodal 
disease irrespective of size or anatomical distribution.       
 
Endometrial carcinoma is the most prevalent invasive malignancy of the female 
genital tract in the USA. There has been increase in the incidence of endometrial 
carcinoma over the last 30 years. In the UK this tumor is second in prevalence to 
ovarian malignancy. On MRI endometrial carcinoma shows a signal intensity 
appearance similar to normal endometrium, which can cause difficulty in defining 
small lesions. Large lesions expand the endometrial cavity, and can have a low 
signal on T2 weighted images. Widening or signal heterogenicity on T2 weighted 
images within the endometrial canal may be the only abnormal finding in early stage 
of disease. The most reliable criteria for the diagnosis of myometral invasion is 
disruption of the junctional zone (16). Following intravenous gadolinium enhances 
the endometrial carcinoma, increasing the contrast difference between tumor and 
normal endometrium and improving the conspicuity of smaller lesions. Staging of 
endometrial carcinomas is important in defining appropriate treatment, which is 
primarily surgical with or without pelvic radiotherapy. MRI cannot provide a 
histological diagnosis and is not indicated unless a positive histology has been 
obtained. The overall reported accuracy for MRI in staging is 85 – 92 % (17). MRI 
is indicated in those patients in whom physical examination is difficult and there is a 
clinical suspicion of advanced disease, those who are unsuitable for surgical staging, 
or if the tumor is of high grade. In our paper we had 18 (8%) patients with very 
advanced disease.  
 
Dermoid cysts are usually diagnosed on US. When additional information is 
required CT or MRI can be helpful. Dermoid cysts and hemorrhagic adnexal masses 
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show a similar MRI appearance, with a high signal on T1 weighted images and 
variable signal on T2 weighted scans. A frequency – selective fat suppressed 
sequences are useful in differentiating a hemorrhagic lesion from a dermoid cyst. 
From our patients 6 (2,6%) of them had a big mass. In two of them we found a very 
big mass which was growing outside from the pelvis. 
 
Cystadenoma and cystadenocarcinoma can be difficult to distinguish unless 
lymphadenopathy, ascites or metastases are evident. The signal intensity appearance 
is dependent on the amount of solid and cystic tissue present  (20,21). MRI is useful 
in defining and separating a uterine from an ovarian mass when US is equivocal. In 
our paper we had 92 (36%) patients with ovarian tumors, and 53 (24%) of all had 
advanced malignant ovarian tumors.   
 
Conclusion  
 
Conclusions are made based on our five year experience and the presented facts 
from the literature. Certainly we can say this imaging modality has its valuable place 
in diagnostic of female pelvis. When with US, as a method we won’t be able to 
reach the final diagnosis, MRI in diagnostics of the anomalies and the staging of 
uterus malignancies will be the method of choice, the problem solving modality. 
 
So far CT is much safer method in staging of ovary Ca and also it is more sensitive 
in the detection of mesenteric and peritoneal metastasis. 
      

Apstrakt 
                 MRI U DIJAGNOSTICI MALIGNOMA ŽENSKE ZDJELICE ( PETOGODIŠNJE        
                 ISKUSTVO) 

Cilj ovog rada bio je procijeniti dijagnostičku mogućnost MRI u diferenciranju oboljenja 
ženske zdjelice.Usporedili smo naše  rezultate sa kliničkin stagingom i postoperativnim 
nalazom. 
Metod i materijal: Tokom pet godina MRI zdjelice učinjen je kod 225 pacijentica.Prosječna 
starost je bila 42 godine. Kod 92 (36% ) pacijentice ustanovljen je malignitet ovarija, u 61 (24 
%) je bio karcinom uterusa,a u 54 (24 %) pacijentice je ustanovljen  tumor rektosigmiodnog 
kolona – Krukenberg i 18 (8%) pacijentica su imale oboljenje zdjelice koje nije bilo maligno. 
Sve pacijentice su pregledane  na  MR aparatu od 1,0 T , sa zavojnicom za tijelo: koristili 
smo aksialne,sagitalne ponekad koronalne projekcije,uz T2WI TSE i T1WI SE 
sekvence.Kad je to bilo neophodno,intravenzno se dalo  kontrastno sredstvo – gadoliniuim . 
Rezultati : U našem izvještaju komparirali smo MRI rezultate sa kliničkim stagingom 
(ginekološki pregled ,UZ,ponekad TVUZ ,CT i operativnim nalazom),i dobili senzitivnost 
metode 89 %, a specifičnost 76 %. 
Zaključak: Kao što je poznato iz literature večina autora smatra da je MRI danas metoda 
izbora za staging malignoma zdjelice,sa izuzetkom za staging ovarijalnih malignoma gdje je  
CT bolja metoda. 

                 Ključne riječi: ženska zdjelica, oboljenje, malignomi, uterus, ovarij, MRI 
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SHOCK – Complications of shock and reanimation 
Durić A. 
Clinical Centre of Sarajevo University, Clinic for anaesthesiology and reanimation, Sarajevo 
 
 
                 Abstract 

Development of complications is possible in patients that survive severe shock of any origin 
as a consequence of pathophysiological events in shock syndrome by itself as well as 
techniques of aggressive reanimation required in current situation.  
Complications are manifested as failure in functioning of organ and organic systems and its 
sequels. Although every organ may be damaged, the highest attention is focused on brain, 
heart, lung and kidney protection. The severest complication of hypovolemic shock is brain 
damage but most common one is renal function impairment. Non-invasive, even more 
precise standard replaces former standard of invasive monitoring in shock parameters 
estimation.  
Indirect sign of GIT mucosa, sublingual capnography is in trend as well as impedance 
monitoring based on measurement of electrical resistance changes in chest. Resistance is 
proportional to aortic pulse wave strength related to systole and diastole.  
Key words: shock, pathophysiology, reanimation, complications, monitoring 
 

 
Introduction        
 
Despite of modern courses of treatment and modern monitoring technology in shock 
syndrome, controversies still exist in definition of shock, therapeutically courses and 
decisions of reanimatologist: when to treat with fluid, which fluid and how much. 
This article due to limited space will not consider these questions.  
 
 Nevertheless to different causes of shock, common pathophysiological base is 
disturbance of sufficient perfusion and oxygen balance. Normal haemodynamical 
parameters, measured with standard indicators, do not include adequate 
microcirculation and oxygen balance maintenance in all organs. Hence, 
normovolemia with impaired distribution in pain and stress as well as persistent 
bleeding with normal blood pressure after vasoconstriction and cateholamine 
response introduce some organs in hypoperfusion and hypoxia with multiorgan 
dysfunction occurrence (MOF) and systemic body inflammatory response (SIRS). 
(1,2)  
 
Pathophysiology  
 
Changes in microcirculation are response to actual circulatory volume loss leaded to 
vasoconstriction, increase in vascular resistance, and redirection of circulatory 
volume from non-vital organic systems to vital organs. 
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Together with increased heart rate influenced with aortic arch, atria sensors and 
vasoconstriction, multisystemic humoral and catecholamine response occurs.  
 
On smooth muscle of blood vessels, alpha 1 receptors mediate vasoconstriction 
influenced with vasoconstrictors: noradrenalin, angiotensine II, vasopressin, 
endotheline, thrombexane II, prostaglandine PGI2, nitric oxyde (NO), adenosine 
(local metabolic product).  (3) 
 
Balance between these vasoconstrictors and vasodilators determine local perfusion. 
Disturbance of microcirculation as a common response in late phase of shock 
whichever, results in cellular metabolic disturbances and organic dysfunction as a 
specific reaction of particular organs. Normal response to mild or moderate 
hypovolemia is attempt of intravascular volume restoration by hydrostatic pressure 
and osmolarity changes. (1) 
 
Intravascular oncotic pressure remains constant or increase as a consequent to 
Starling law about fluid exchange; overall effect is fluid reapsorption in vascular 
pool.  
 
Metabolic changes (hyperglicemia, glicolysis, lipolysis) increase extra cellular 
osmolarity, lead to osmolar gradient between cells and interstitial which increase 
interstitial volume and intravascular volume on account of intracellular volume.   
       
With advancing of shock, vasodilator moments prevail over vasomotor tonus lead to 
hypoperfusion and hypotension.  
 
Cells membrane dysfunction is common path in last phase of pathophysiological 
events in different types of shock.  
 
Normal cellular transmembranic potential decrease, intracellular sodium and water 
increases, lead to cells oedema with further disturbance in microvascular perfusion.  
 
Oxygen consumption in shock  
 
Oxygen transport depends of:  
 

- Microcirculation 
- Capillary permeability 
- Oxygen diffusion, CO2, nutritients, metabolic products  
- Exchange of cells metabolic products 
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Inability of organism to provide adequate oxygen supply (DO2) and oxygen 
consumption (VO2) correlate to mortality. (1) 
 
In resting person, oxygen needs VO2 is 100-160 ml/min/m2, remain constant over 
wide range of oxygen supply (normal values of DO2 are 500-720 ml/min/m2.) 
Tissues uptake is only 20-25% of provided oxygen, what is called oxygen extraction 
reserve. 
  
Normally, there is large tissue potential for additional blood oxygen extraction if this 
is necessary. (1,4) Trauma and shock lead to increase in oxygen consumption, but 
this mechanism acts only while oxygen supply is more than 300 ml/min/m2. Below 
this level, tissues cannot increase oxygen extraction so further extraction is maximal. 
Therefore, oxygen consumption decreases because it’s directly dependent on level 
of oxygen supply. (1,5) 
 
Severe shock and complications of reanimation 
 
In patients survived severe traumatic hypovolemic shock or septic shock, different 
organic dysfunctions may develop with consequent sequels.  
 
Some of complications could be consequence of direct ischemia or caused by 
reanimation technique. In severe injured patients leading cause of death is multiple 
organic failure occurred in no more than 10% of cases with trauma score of 20. (6) 
 
Reanimation require large amounts of crystalloids, colloids and blood, lead to fluid 
overload and electrolytic disbalance, pulmonary insufficiency and coagulopathy.  
The severest complication of hypovolemic shock is brain damage and most 
common is renal function impairment.  
 
When circulation is re-established after prolonged state of shock further problems 
are reperfusion and reoxygenation damage. (7) 
 
Although every organ can be damaged in shock, the highest attention is directed to 
brain, heart, lung and kidney protection; if these vital organs are undamaged, other 
organs rarely suffer from dysfunction.   
 
Haemorrhagic shock is tolerated on different way, depending of previous 
physiological status and patients age.  
 
Very young and very old patients are prone to develop early decompensation after 
loss of circulatory volume.  
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Drugs and alcoholic intoxication could modify physiological response on trauma. 
(8) 
Together with adequate fluid reanimation, early surgery is the most efficient in 
preventing of haemorrhagic shock consequences.  
 
Early fluid reanimation decreases multiorganic failure. 
 
In haemorrhagic shock, blood is to be given simultaneously to surgical haemostasis.  
 
Damage of CNS 
 
Previously egzisting cerebrovascular diseases influence on brain tissue reaction and 
shock by potentiating cerebral circulation changes and increase of vascular 
resistence. 
 
Secondary changes of brain tissue are caused by cascade of biochemical changes 
begineing with hypoxia and resulting in interruption of normal balance between 
oxygen supply and consumption. (9) Excitatory amino-acid glutamate and decrease 
in ATP level follow cells ischemia. 
 
Glutamate activate N-methyl D aspartate, propionate (AMPA) and metabolic 
receptors which activation results in cells ion pump disturbance with fast calcium 
and sodium inlet into cells. Several worsening effect are related to calcium, 
including vasospasm, mitochondrial dysfunction, protease and lipase activation. As 
an effect, lipase activation promote synthesis of arachidonic acid derivates-
thromexane A2 (TxA2), prostaglandine PGI2 and leukotrienes. Derivates of this 
acid lead to platelets aggregation, vasodilation and free pxygen radicals synthesis in 
lipid peroxydation process. Loss of cell integrity after ion changes could result in 
cytotoxic oedema and vasogenic oedema due to cerebral capillary network. The 
severest complication of cerebral oedema is increased intracranial pressure which 
disturb autoregulation of brain circulation. 
 
Secundary brain injuries could be prevented or limited by optimisation of cerebral 
reanimation. 
Consensus of decisions for therapeutical guidelines for secondary brain injuries 
prevention in haemorrhagic shock and craniocerebral structures injury: 

- maintenance of arterial pressure in refferal limits 
- maintenance of cerebral perfusion 
- mechanical ventilation in case of hypoxemic respiratory insufficiency 

caused by consciuous disorders, focal pulmonary contusions, pulmonary 
oedema 

- oxygen saturation should exceed 92% and pO2 above 60 mm 
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- maintenance of circulatory volume with Hct around 30% and isotonic saline 
(colloids and hypertonic saline of 3% or 7.5% showed no significant 
advantages in reanimation or neurological outcome) 

- hypotonic solutions sholud not be used in initial treatment due to possible 
sodium elevation and hypoosmolarity which could exacerbate oedema 

- aim of treatment is maintenance of normovolemia without decrease in 
plasma osmolarity. In case that fluid tretment fail to establish mean AP, 
inotropic drugs and vasodilators could be applied (dopamine, fenilefrine, 
noradrenaline) 

- maintenance of glicaemia in range 4-7 mmol/l 
- prevention of hyperpyrexia (metabolic increase to 13%) by frictions or 

acetaminophen 650 mg every 4 hours 
- pain, anxiety, cough, patients discordance with respiratory device, influence 

on oxygen consumption and intracranial pressure (analgetics, sedatives, 
relaxant drugs) 

- specific treatment, drainage, hyperventilation, manitol, barbiturates, 
prophylaxis of epi seizures 

 
 
Cardiac complications 
 
Heart failure is rare in thraumatic shock, unless previous diseases exist. In multiple 
organ failure most common is combined respiratory and cardiac dysfunction. Heart 
failure could be caused by many factors during haemorrhage and reanimation. (10) 
 
Elevated potassium, decreased calcium, hypophosphatemia and hypomagnesiemia 
could influence on cardiac contractility and rhythm. Prolonged shock enable 
platelets aggregation in coronary microcirculation, contributing myocardial ischemia 
and dysfunction. Reanimation itself, especially with blood derivates, could cause 
myocardial damage independent of haemorrhagic grade (11). 
 
Severe brain damage could contribute myocardial depression and ireversibile shock. 
Mild hypoxia increase symphatetic tone and cardiac contractility while severe 
hypoxemia impair myocardial function same as severe acidosis do. Post 
haemorragic heart failure was attributed to «myocardial depression factors» with 
probable origin in pancreas and splanhic circulation in response to ischemia (12).  
Vasopressors usually increase systemic vascular resistence by cardiac output 
decreasing, tissue perfusion and oxygen supply.(13) 
 
If hypotension and bradicardia persist after adequate fluid supply, myocardial 
infarction is suspected, especially in diabetic patients and those with previous 
coronary disease. 
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Acute renal failure 
 
Kidney flow is decreased for approx. 25% of cardiac outpuIn in response to 
haemorrhage and hypotension as well as in attempt to preserve effective volume.  
 
Released renin influence synthesys of angiotensin II, potent vasoconstrictor. 
Increased osmolarity influence on ADH secretion. 
 
Loss of volume for more than 15% surpasses kidney autoregulatory capacity and 
renal flow continue to decrease and being redistributed with disturbance of sodium 
and water retention.  
 
Early renal insufficiency is often followed by tubular necrosis and myoglobinuria. 
They correlate with hypotension and myoglobinuria while late insufficiency 
correlate with development of sepsis and drugs intoxication (6,14). 
 
Ventilatory support and general anesthesia could impair renal mechanisms of 
autoregulation together with NSAID usage which worsen vasoconstriction. 
 
Prophylaxis and therapy of renal complication is based on diuresis maintenance by 
volume reconstitution, application of Henle loop diuretics, manitol and bicarbonates 
application. 
 
Hyperpotassemia and enormus insufficiency require standard treatment, if that failes 
dialysis if needed.  
 
Renal vasoconstriction is ceased after adequate reanimation but oliguria could 
persists after volume normalisation. In that situation diuretics sholud not be applied. 
Some authors used dopamine in small doses but numerous trials did not confirm that 
benefit (15). 
 
 Dialysis is indicated in overcoming of uremia and oliguria. Hence, incidence of 
renal failure with dialysis and adequate reanimation was decreased to less than 5%, 
according to references, even in severe trauma (16). 
 
Pulmonary complications 
 
Pulmonary insufficieny within MOF, in traumatic hypovolemic shock (late 
reanimation, patients older than 55) occures in 10% cases according to statistics (9). 
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Although shock, by itself, coud cause lung tissue ischemia with impared cilliar and 
surfactant activity, measure of extravascular water in lung tissue doesnt correlate 
with shock but with lung contusion and sepsis (17). 
 
Over sufficient hydration could worsen ARDS. 
 
Pathophysiology include inflammatory supstrate, arachidonic acid metabolites, 
oxygen radicals, increase in endothelial permeability of pulmonary capillars, 
leucocyte dyapedesys in capillars, endothelial oedema, thrombotic occlusions, C5 
and C5a complement activation. 
 
Liver   
 
Liver disfunction is quite offten after traumatic and haemorrhagic shock, caused by 
hypotension and hypoxia with hepatocyte mitochondrial oedema, venous 
congestion, centrolobular necrosis and jaundince. Clinical fatures of liver 
dysfunction after hypovolemic hypotension are: alcaline phosphatase elevation for 
2-3 times, SGOT elevation to 100-500 IU, jaundince, hepatomegaly, possible 
acholic stool also with alcaline pohosphatase and SGOT elevation.  
 
Jaundince could also appear due to haemolytic reaction, bet rarely without liver 
dysfunction. Intravascular hemolysis is followed with occurence of free blood and 
urine hemoglobine and conjugate bilirubin elevation. Reanimation with massive 
doses of crystalloid solutions and transfusions could contribute to liver cells oedema 
(18). 
 
Therapy is reanimation, volume supply, adequate flow and metabolism, 
hypernutrition with minimised proteine and proper selection of non hepatotoxic 
medicaments. 
 
Mesenterial ischemia  
   
Non occlusive mesenterial ischemia is caused by low flow which is the result of 
traumatic hypovolemic hypotensia.  
 
Splanhic region has high alpha-adrenergic activity and its highly sensitive on 
hypoxia.  
 
Integrity of gastrointestinal mucosa is compromitted. Splanhic organs could show 
refraction after persistens of arterial pressure on 45 mmHg for 30 minutes on fluid 
applied. The pH on gastric mucosa is significantly decreased during the shock, 
temporarely recovered after reanimation, but then followed with progressive 
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worsening (studied models of haemorrhagic shock). Values of MAP, pH and pCO2 
imply hypoperfusion or reperfusion damage inspite of reconstituted normovolemia.  
 
Inadequate or tardy reanimation cause vasoconstriction as a compensatory 
mechanism for purpose of vital organs perfusion.  
 
This situation is worsen with cardiac diseases and application of inotropic 
medication. 
 
Clinical manifestations of stress ulcers, perforation, colitis and septic shock are 
consequence of mucosal ischemia in gastrointestinal tract.  
 
Haemorrhage from duodenal stress ulcer is usually late manifestation after 
hypovolemic hypoperfusion. Vasodilators, together with other reanimation 
procedures could be applied in treatment.  
 
 
Coagulopathy 
 
Drop in plasma coagulation factors was noticed immediate after haemorrhage. It 
was attributed to consumption and plasma dilution with fluids. Massive blood 
transfusions, colloids and crystal solutions could lead to so called dilution 
coagulopathy, lately compensated with increased liver synthesis and adequate 
supply. (19) 
 
Hypothermia and acidosis contribute coagulopathy when massive transfusions are 
needed.  
 
In general, more than 10 units of erythrocytes result in thrombopenia, decreased 
fibrinogen, prolonged prothrombic and PT time while more than 20 units result in 
coagulation defects in 70% of patients (20). 
 
Disseminated intravascular coagulation usually follows multi-organ failure and 
SIRS.  
 
 
Monitoring 
           
Promptly recognized tissue hypo perfusion is basic in shock assessment. This cannot 
be recognised from usually assessed parameters: pulse, pressure, skin colour and 
diuresis.  
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Systemic pressure is normal, although patient could lose more than 500 ml of blood 
with some organs already hypo perfuse.  
 
Skin colour often reflects skin and muscle circulation. They display hypo perfusion 
slowly (on 30% of blood loss skin is cold and marmoreal). 
 
Comorbidity could also change significance of these parameters.  
 
Techniques of invasive monitoring with venous system catheterisation, right heart or 
pulmonary arterial is still widely used. However, indications for invasive monitoring 
have been narrowed through occurrence of safe non-invasive techniques. (21) 
 
Against prejudice of some clinicians, there is no direct relation between the stage of 
invasive techniques and precision of cardiac output (CO) measurement. PA catheter 
placement is complicated and invasive procedure in ICU and its been used for 
intracardial pressure measurement and CO from termodilution curve, followed with 
false measurement risk. Catheter and transducers must be adequately placed and 
calibrated. Pulmonary capillary pressure must be determined correctly and pulse 
frequency must be stabile. To obtain adequate parameters, patient must not receive 
inotropic and chronotropic drugs. (22) 
 
Trans-oesophageal echocardiograph (TEE) is useful for structural and functional 
heart evaluation.  
Modern technologies measure tissue perfusion by measurement of systemic 
oxygenation SO2. Adequate oxygenation is achieved with balance between DO2 
supply and oxygen consumption VO2. DO2 is dependent of cardiac output, 
haemoglobin level, PaO2. VO2 is dependent of factors influence on energy requires: 
activity, pain, temperature and infection.  
 
In normal circumstances, DO2 increase and decrease to meet oxygen needs of 
tissues and to preserve aerobic metabolism.  
 
When DO2 is decreased or metabolism is increased, that subtle balance is 
interrupted, organism is switched to anaerobic cellular metabolism. Hence, 
integrated non-invasive monitoring identify early cardiac, pulmonary as well as 
other tissue perfusions and tissue peripheral saturation in general and allows real 
time therapeutically dosage.  
 
Detection and measurement of sublingual CO2 
Gastrointestinal mucosa is very sensitive on hypoperfusion and hypoxia, and it 
reacts on changes by increasing eliminated CO2 in whole gastrointestinal mucosa.  
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Similar neural pathways control vascular network in tongue and gastrointestinal 
tract. By measurement of CO2 partial pressure in gastrointestinal mucosa, 
evaluation of systemic tissue perfusion could be evaluated indirectly. This parameter 
is useful for clinicians in estimation of shock progression, which sometimes cannot 
be early detected with standard parameters: pressure, pulse, diuresis regarding 
compensatory catecholamine mechanisms.  
 
Since tongue is the most proximal part of gastrointestinal tract, pCO2 measurement 
can be achieved with sublingual probe, small handy equipment. Studies have shown 
that is useful parameters in evaluation of peripheral blood supply. (23) 
 
Principle of measurement with probe and fiber-optical technology is that only CO2 
diffuse through semipermeabile probe then dissolute forming carbonic acid, 
changeing pH of solution. Fluorescent contrast intensity in solution is proportional to 
pH value.  
 
Technique of bioelectrical impedance 
The most impressive advance in non-invasive monitoring is measurement of 
thoracic bio-impedance. 
Impedance curve is product of blood flow variations and volume in ascending aorta. 
 
Impedance cardiograph    
 
Provide haemodinamic data continually on simple way in every environment. (24) 
 
It’s functioning by measurement of thoracic electrical resistance changes during 
cardiac cycle, while blood mass in aorta increase and decrease.  
 
Continual resistance measurement enables measurement, calculations and continual 
monitoring of whole cardiac cycle, including heart rate, cardiac output, parameters 
of contractility and thoracic fluid quantification. Two pairs of probes are placed on 
patient’s neck and chest then connected on IQ monitor besides ECG monitoring. 
Changes in resistance occur in systole during the blood ejection from left chamber, 
with changes in thoracic aorta. IQ identifies initiation of electromechanical systole, 
aortic valve opening (B), maximal ventricular contraction (max curve B to C) and 
aortic valve closure (X).  
 
IQ technology represents diagram of force, time and frequencies of impedance 
changes, forming three-dimensional form of cardiac function. Three-dimensional 
analysis discovers crucial information, previously hidden in traditional two-
dimensional form. IQ analyse curve, measure cardiac parameters precisely, also 
with precise haemodinamical data without risk of invasive procedures, providing 
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clinicians with analysis of more patients data and also to evaluate more precisely 
overall circulatory function.  
 
Simple functioning of IQ is provided by display showing ECG and thoracic 
resistance signals simultaneously. Clinicians could simply estimate whole spectrum 
of haemodinamical parameters and they trends including: left chamber performance 
(cardiac output, cardiac index, heart rate and frequency), myocardial contractility, 
pulmonary status and after load. 
 
 
              Apstrakt 
                 ŠOK- komplikacije šoka i reanimacija 

Pacijenata koji prežive stanje teškog šoka bilo koje etiologije moguć je razvoj komplikacija 
kao posljedica patofizioloških zbivanja samog sindroma šoka, a i kao posljedica tehnika 
agresivne reanimacije 
kakvu zahtijeva postojeće stanje. 
Komplikacije se manifestuju kao disfunkcija organa i organskih sistema sa posljedičnim 
sekvelama.Iako svaki organ može biti oštećen,najveća pažnja u toku liječenja usmjerena je na 
zaštitu mozga,srca,pluća i bubrega.Najteža komplikacija hipovolemičnog šoka je oštećenje 
mozga, a najčešća oštećenje renalne funkcije.Dosadašnji standardni invazivni monitoring u 
objektivizaciji procjene parametara šoka zamjenjuje neinvazivni koji čak može biti i 
precizniji. 
U trendu su sublingvalna kapnografija kao indirektni pokazatelj perfuzije sluznice GIT-a i 
impedanca monitoring koji funkcioniše po principu mjerenja promjene električnog otpora u 
toraksu,a koji je proporcionalan jačini pulsnog talasa u aorti vezano za sistolu i dijastolu. 
Ključne riječi: šok,patofiziologija,reanimacija,komplikacije,monitoring  
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              Abstract 

With steady improvement in graft survival due to improved efficacy of immunnosuppresion 
protocols, refinement  in surgical technique, and the establisment of national system for coo-
rdination of organ distribution (United  Network for Organ Sharing in USA), renal 
transplantation is increasingly  the preferred treatment option for patients with end-stage renal 
disease. Organ availability remains a major rate-limiting factor. 
As the number of grafts lost due to rejection, infection and poor surgical technique has 
decreased, the relative clinical importance of graft loss due to vascular complications has 
been increasing. Real time ultrasound with power, color and duplex Doppler provides 
accurate, high-resolution images of vascular morphology and (likely) function. In an 
addition, serial exams can be performed without the risks associated with repeated use of 
intravenous contrast or exposure to ionizing radiation. 

               Ključne riječi: Diagnostic imaging, ultrasound, renal transplant 
 
Introduction 
 
At our institutions (Yale New Haven Hospital and Clinical Centre of Sarajevo) an 
initial is performed post–operatively in the recovery room to document vascular 
potency and to provide a baseline study. Intraoperative  scanning may be helpful if 
the surgery has been complicated or if the kidney does not appear to be well 
perfused. In adults renal transplants are preferentially placed extraperitoneal in the 
right renal fossa. Real time images using a high frequenly (usually 5 mHz) curved 
array transducer should be obtained in both sagittal and transverse planes, and 
kidney size, cortical thickness, corticomedullary differentiation sinus fat, and 
collecting system evaluated (1). The baseline renal length is important, as an 
increase in renal size is an important finding in acute rejection, pyelonephritis, and 
renal vein thrombosis. Transient hydronephrosis may occur in the early post-
operative period due to edema at the urethral anastomosis. Persistent mild dilatation 
of the collecting system may be either physiologic, as the single kidney handles a 
relatively large urine volume, or may be related to surgical loss of autonomic  
enervation (2). The size kidney and morphologic  shell appearance in vascular 
complications diagnostic with US (ultrasound) of any  fluid collections (F.C.) in 
the immediate post-operative period are common, typically hematomas or seromas 
which most often spontaneously resolve over several weeks.(Fig.1). 
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                                   Fig.1. F.C. US Findings in renal graft 
 
 
 
 
 
 
 
 
 
 
Limphoceles usually develop weeks to month post-transplant (less > 6 weeks). 
Drainage may be required to avoid extrinsic compression of the kidney or 
ureteral/vascular anastomoses or if superinfected. Urinomas are less common but 
similar in appearance in to other fluid colections, diagnosis requires aspiration. 
 
Methodology of examination 
 
Vascular evaluation of the renal allograft requires a clear understanding on the part 
of the sonographer of the surgical technique wich may vary depending upon donor 
and recipient anatomy. In particular, it is important to know the number of main 
renal arteries. With a cadaveric kidney, an aortic path (the Carrel path) is usually 
harvested at the origin of the MRA and used to form the arterial anastomosis with 
the external iliac artery. With living related donor grafts, the main renal artery must 
be attached either and to side to  the recipient external iliac artery. Since multiple 
renal arteries may be present in up to 20% of kidneys, variations in tecnique are 
common. The ureter is connected directly to the bladder using the shortest adequate 
length to avoid kinking (3). 
 
Optimization of technique and machine settings is crucial for a successful vascular 
Doppler study. The lowest possible wall filter should be used and the pulse 
repetition frequency set at the lowest possible value . Angle correction is employed 
when duplex studies are performed. A complete vascular study includes evaluation 
of the recipient iliac artery and vein as well as main renal artery and venous 
anastomosis (4). 
 
Waveformes should also be obtained of the main renal artery (MRA), segmental 
and interlobar arteries in the upper and lower poles as well as main renal vein 
(MRV) and intraparenchymal renals veins. Peak systolic velocity (PSV) and 
resistive index (RI) should be measured. Evaluation of the arcuate arteries is optional 
(5). 
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The  normal  arterial  waveform  will  demonstrate continuous  low 
impedance  forward  flow. Diastolic velocity should typically equal  at least 
25% of PSV with an RI of less than 0,7. In the immediate post-operative 
period, increased PSV at the MRA anastomosis and increased velocity at the 
MRV anastomosis site (or the abrupt angle of “take off” the donor vessel). 
 
Power Doppler imaging may be helpful to judge cortical blood flow in terms of 
homogenity and possibility also to quantify blood flow. Color or power Doppler 
survey views of the entire kidney are helpful for post-biopsy arteriovenous fistulae 
and pseudoaneurysms.(6) 
 
Results of examination in deranged-complicacated cases 
 
Vascular complications are estimated to occur in up to 10% of renal transplant 
recipients. Renal artery thrombosis and renal vein thrombosis are the most common 
complications in the immediate post-operative period. Both are surgical emergencies 
and failure to revascularize the kidney will inevitably lead to graft loss. The most 
common delayed or late vascular complications are renal artery stenosis post biopsy 
complications such as arterio-venosus  fistulae and pseudoaneyrism (PSA) 
formation.(Fig.2.) 
 
 
                              Fig.2. PSA:US Doppler findings in renal graft 
 
 
 
 
 
 
 
 
 
 
 
Renal artery thrombosis is a rare  complication, occurring in  < 1% of grafts, but will 
result in graft loss if not immediately corrected. The most common causes are 
belived to be faulty surgical  technique (including embolus from the recipient iliac 
vessels), severe prolonged hypotension, or severe acute rejection. Redunddancy of 
the donor MRA may predispose to kinking wich may result in renal artery 
thrombosis (7). Complete absence of arterial and venous intraparenchimal flow as 
well as absence of flow in the MRA will be noted on Doppler examination. 
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However, it is critical that machine setting be optimized to detect low velocity, low 
volume flow to avoid false positive examinations. Hyperacute rejection, severe 
vasospazam, injury to recipient iliac artery, high-grade stenosis or faulty machine 
settings may mimic these Doppler findings (8). Renal artery and veins thrombosis 
(RAT and RVT) and renal partial thrombosis( RPT)   is slightly more common 
occurring in 2-5% of renal are transplants. (Fig.3, 4, 5)  
 
RVT typically occurs within the first three days of transplantation, and graft loss will 
occur if not immediately corrected. Patients present with graft swelling or 
tenderness, hematuria, and sudden oliguria. Faulty surgical technique, hypovolemia, 
hypercoagulable states, compression of the renal vein by a fluid collection, or 
kinking of a redundant vessel are the most common precipitating factors. 
 
Fig 3.Renal artery thrombosis(RAT)              Fig.4. Renal  vein thrombosis(RVT) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                 Fig. 5. Partial renal thrombosis(PRT) in renal graft 
 
 
 
On real-time imaging the graft by vascular complications and hidronephrosis in 
renal transplants will be enlarged and hypoechoic Doppler findings are 
characteristic: absence of flow in the main renal vein (on both color and pulse 
Doppler  examination) and high impedance arterial waveform with reversal early 
diastolic flow .(9). Reversed early diastolic flow has also been reported in patients 
with hyperacute rejection. 
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Renal artery stenosis (RAS) is the most common late vascular complication seen in 
renal allografts with estimated incidence of approximately 10%.(Fig.6. RAS US 
Doppler Findings)                         
 
                                 Fig.6. RAS US Doppler Findings in renal graft 
 
 
 
 
 
 
 
 
 
 
Patients present with severe or uncontrolled hypertension, renal insufficiency or 
flank bruit. Stenosis occurs most commonly at the anastomosis and are due to faulty 
surgical technique, fibrosis or chronic vascular rejection. More distal stenosis may 
be caused by chronic rejection arterial trauma from the perfusion cannula. RAS  is 
more common in living related donor transplants than in cadaveric transplants as the 
Carrell’ pacth  makes the MRA anastomosis much easier to create (10). 
 
Patients may be treated surgically or by angioplasty. Doppler US or MRA are the 
best non-invasive means of making this diagnosis. However, the Doppler criteria are 
somewhat controversial. On pulse Doppler interrogation a PSV<200-250 cm/sec, 
PSV ratio > 2 or 3,5:1, poststenotic turbulence, and the presence of a distal 
intraparenchimal arterial tardus parvus waveform  (or RI<0,5) have all been 
suggested as criteria. However, false positive examination are common, likely due 
to the acute angle of the anstomosis and ensuing poor angle insonation. Therefore, 
clinical correlation is extremely important. In the immediate post-operative period, 
transient elevation of PSV in the MRA at the anastomosis is often observed, 
postulated to occur secondary to edema or vasospasm (11). 
 

Discussion and Conclusion 
 
It is important to note that an elevated RI (normal <0.7) is non-specific finding and is 
not always indicative of vascular complication or rejection. Elevated RI can also be 
seen in the clinical setting of hydronephrosis, ATN, pyelonephrithis, or in the 
presence of a large fluid collection compressing the kidney. 
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Arterio-venous fistulae (AVF) or pseudoaneurysms (PSA) occur relatively 
commonly post biopsy. The incidence of AVF’s post biopsy may be as high as 
17%, but is clearly lower if US guidance (to avoid the larger vessels in the renal 
sinus) in used.  Most are small and asymptomatic and resolve spontaneously. A 
large AVF may result in I bruit, renal insufficiency, or  hematuria. An AVF may be 
recognized on color Doppler as a focal area of color feeding artery and   or draining 
vein. Large legions may demonstrate an associated soft tissue bruit seen on color 
Doppler examination. On pulse Doppler ultrasound the feeding artery will 
demonstrate a high velocity, low resistance waveform (increased diastolic flow) and 
the draining vein will demonstrate high velocity pulsatile flow. Arterial and venous 
waveform will be normal elsewhere in the venal parenchyma (12). 
Pseudoaneurysms are much less common occurring in <2% of biopsied renal 
transplants. 
 
Generally, only large (>2 cm), symptomatic, or extra renal lesions require 
intervention. On real time imaging a PSA will appear as a cyst  which will fill in on 
color Doppler interrogation. Pulse Doppler interrrogation will reveal a “to and 
fro”(ying-yang) waveform pattern in the neck with blood flow going towards the 
PSA in systole and away from the PSA in diastole (13,14). 
 

        Apstrakt 
DIJAGNOSTIKA SA ULTRAZVUKOM U PRIMALACA BUBREŽNOG 
TRANSPLANTATA 
Vaskularne komplikacije prisutne su kod manje od 10 % transplantata, i odnose se na 
aterosklerotske promjene arterije ilijake eksterne, stenozu renalne (akces) arterije, moguću 
ekstravazalnu kompresiju ,  kao i kinking  fenomen. Ove komplikacije,  u pravilu, su ozbiljne 
i vezane za visoki mortalitet. Ukoliko se na vrijeme identificiraju moguća je prevencija daljeg 
slijeda dogadjaja. Pored sve prednosti koju ova tehnika ima autori izvještavaju da je tačna 
detekcija renalne stenoze renalne arterije efikasna u 70% slučajeva. Autori izvjestavaju da je 
senzitivnost metode 60-90% a , kod nekih centara i manja. 

                  Ostečenja renalnog parenhima fokalnog tipa, posebno kod hroničnog odbacivanja bubrega,  
                 u  pravilu dovode do  gubitka kolor signala i to u formi trokuta sa bazom prema kori bubrega.  
                 Prikazom power Dopplerom ove se   promjene mogu najjasnije uočiti. Doppler sonografijom  
                 kod veoma malog procenta slučajeva može postaviti  definitivnu  dijagnozu odbacivanja.  
                 Korisna je metoda u skriningu transplantata u postoperativnom periodu. 

Ključne riječi: dijagnostika, ultrazvuk, bubrežni transplantat 
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Abstract 
This paper looks at the basic problems in blood transfusion services in post war Bosnia and 
Herzegovina (BiH). As background, a brief summary is given of the pre war context. The 
paper then examines the situation during the war 1992-1995 and the post war period until 
2002, a decade of different challenging changes. Comparisons between these 3 periods 
highlight the way war has an impact on the organisation and function of blood transfusion 
institutions and services. 
The impact of war has resulted in difficulties in: motivating blood donors, setting    
one strategy for the whole country, developing common standards, having a lack of  
legislation, the education and training of personnel, developing quality management     
and  control, the financing of services and institutions, having an increase in the  
demand for blood and blood components but fewer resources, and in inefficient and  
ineffective country wide organisation linked to poor management. 
Key words: Blood transfusion services. War. Impact.  
 

Pre war 

Political and economic environment 
In common with many other European countries there was centralised planning in 
ex-Yugoslavia as well as regulations and laws common to all the Republics that 
made up the country. There was also good communication between each of the 
Republics. 
 
Ex-Yugoslavia was a middle income country with adequate resources which 
enabled all the Republics to be able to have well functioning public services 
such as education and health care. There were many opportunities for 
professionals to travel and learn from other countries and to keep up to date 
with scientific and other advances. 
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Planning and organisational factors 
 
Preplanning for the unexpected was always recommended in ex-Yugoslavia.  
For blood supplies there were both military and civil hospitals and blood 
transfusion services with very good civil-military collaboration. Each blood 
transfusion centre was encouraged to keep a reserve of blood taking and 
testing supplies and of blood. The recommended amount of supplies 
depended on factors such as the average number of blood donors per month 
(1).  
 
War 1992-1995 
 
Doing things differently 
 
Suddenly in 1992 things had to function differently, there had to be a change from 
peace to war strategies. In the health sector there were major changes. For example, 
all military hospitals became civilian hospitals and civil blood facilities had to 
assume responsibility for all blood supplies for everyone, the general public and the 
military. Many cities and towns were besieged for weeks and months. This meant 
that the sharing of blood supplies between blood transfusion facilities could no 
longer happen.   Also, instead of being countrywide collaboration was limited to 
small geographical areas.  
 
Instead of relying on blood donors to come to a blood transfusion facility to give 
blood, staff were organised into small mobile teams and blood donor sessions were 
held in shops, basements, wherever it was safest (2). Media advertising was replaced 
by young people going with the mobile teams to get members of the public 
wherever they could find them. Women, who were not on the front line, were 
particularly willing to give blood. Motivation was very high as people saw 
massacres and victims of snipers and shells. 
 
Improvisations were necessary. For example, in Sarajevo where it was very 
important to try and keep a good reserve of whole blood, a different way of keeping 
the blood at a safe temperature had to be designed for when there was no electricity, 
especially in summer.  
 
Quality and quantity of international supplies 
 
During the first year of the war most blood transfusion facilities had 
sufficient supplies because of the pre-planning policy. In Sarajevo the Blood 
Transfusion Institute had 4 to 5 times greater the quantity of the 
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recommended reserve. But by the second year most facilities became reliant 
on international donations.  
 
The quality of the donated supplies varied. Some of the testing materials 
were close to, even past, their expiry date and sensitivity and specificity tests 
often had to be done on them (3).  
 
It was difficult to maintain a reserve of supplies. This was due to a number of 
factors including: 
• The delivery of international supplies was unpredictable. There was often a lack 

of supplies in the pipeline – organisations were unable or unwilling to purchase 
large supplies of materials and deliver them on a regular basis. 

• Difficulties in getting supplies through the siege. When, in 1995, the World 
Health Organization brought some much needed blood from England into 
Sarajevo one of their UN vehicles was shot at.  

• Sudden huge demands for blood because of a massacre or heavy bombardment. 
In Sarajevo 4 years of bombardment, massacres and snipers resulted in about 
11,000 civilians being killed of whom more than 1,500 were children less than 
12 years of age. And about 60,000 civilians were injured. During those 4 years 
more than 80,000 blood units were taken and given to the wounded during 
60,000 operations undertaken at the University Clinical Centre Hospital. Of 
those needing an operation 10 per cent were in reversible oligemic shock. And 
10 per cent needed more than 10 units of blood (4). 

 
Post war 

Complex wider context 
 
With the signing of the Dayton Agreement end 1995 Bosnia and Herzegovina, 
which in 1992 had become a small, new country, was divided into 2 entities, the 
Federation and Republika Srpska. There is little exchange of information between 
each of them.  
 
At State level there is no Minister of Health and so there is an absence of leadership 
for developing laws, regulations and policies common to the 2 entities. Furthermore 
each Canton in the Federation has its own Minister of Health and health insurance 
fund resulting in fragmentation and inequities in health care. 
 
Experience in other Central and East European countries shows that political and 
economic transition is a difficult process. In BiH transition is further complicated by 
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being in a post war phase. A war that wreaked devastation on the people, economy 
and social infrastructure of BiH. 
 
Resource scarcity  
 
BiH is now a poor country with few resources. The pre war huge state factories and 
other businesses no longer exist. Unemployment is between 35 and 40 per cent and 
there are strikes and irregular salary payments - dissatisfied people do not give 
blood. Institutions are smaller meaning fewer blood donors in one place. 
 
Another factor affecting blood supplies is that during the war while intellectuals 
were leaving the country, rural people came into towns and cities and stayed. 
Traditionally, people from the countryside were never blood donors and much time 
is needed to change their attitudes. Furthermore, the change process is complicated 
by the fact that unlike pre war, no blood facility has a multidisciplinary team to 
design blood donor motivation campaigns. The salaries cannot be afforded.  
 
The health system has to adapt to epidemiological changes that are taking place 
within a relatively short time frame. For example, there is a higher rate of 
transmissible diseases and the incidence of cancer seems to be much higher than pre 
war. The type of surgical operations has changed again resulting in an increase in the 
demand for blood components. Overall however, there are fewer resources and 
inefficient and ineffective countrywide organisation resulting in poor management. 
 
 
Management change 
 
All the complex challenges facing the country call for innovative, different ways of 
working. New policies or strategies need different processes and management skills 
(5). But for the most part thinking is pre war, 30 years of socialist mind set. Change 
is difficult for the 50 years + age group but they are the people with power. They are 
one of 4 distinct groups of people in the country. The other 3 are: 
• Bosnians returning from having worked and trained in other countries with 

different experiences.  
• Internationals with development and other agencies, some of whom think they 

know best. 
• Young people eager and willing to change things but with no power or 

influence. 
 
Confusion reigns in such an environment and management change extremely 
difficult. In the field of blood transfusion it is hindering setting one strategy for the 
whole country, developing common standards, the passing of legislation, the 
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education and training of personnel, developing quality management and control, 
and the financing of services and institutions.   
 
Conclusions   
 
The situation in Bosnia and Herzegovina is getting better, despite all the problems. 
Inter entity collaboration is improving and the private sector is slowly functioning 
more efficiently and effectively. 
 
One of the main challenges is to change the way people think. This has to happen 
before producing blood transfusion regulations and laws. Otherwise they will exist 
on paper but there will be no change in practice, in how things are done. 
 
The impact of war has resulted in major problems affecting the equity and efficiency 
of blood transfusion services. It may take 5-10 more years to re-establish quality 
blood transfusion institutions and services in Bosnia and Herzegovina following the 
4 year war that happened in Europe towards the end of the 21st century. 
 

Apstrakt 
UTICAJ RATA NA SLUŽBU TRANSFUZIJE U BOSNI i HERCEGOVINI 
Ovaj rad ukazuje na osnovne probleme u transfuziološkoj službi u poratnom periodu u Bosni 
i Hercegovini(BiH). Kao podloga prezentirana je kratka informacija o stanju u oprijeratnom 
periodu. Rad istražuje ratni period 1992-1995 i poslije ratni period do 2002.godine, dekadu 
različitih izazova i promjena. Komparacijom ova tri perioda prezentira se kako je rat uticao 
na organizaciju i funkcionisanje transfuzioloških institucija. 
Uticaj rata rezultirao je teškočama u: motivaciji darivalaca krvi, jedinstvene strategije za 
cijelu državu, razvoj zajedničkih standarda, legislative, edukacije i treninge personala, razvoja 
kvalitetnog menadžmenta i kontrole, financiranja i servisiranja u institucijama što je dovelo 
do smanjenja  
Količine krvi i komponenata, smanjenje resursa na efikasnu i ne efikasnu 
organizaciju službe u državi, uključujući i loš menadžment. 
Ključne rijeći: Službe transfuzije., rat, uticaj   
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AGE AT MENARCHE IN TUZLA CANTON 
Alma Toromanović,  Husref Tahirović 
Pediatric clinic  of University Clinical Centre of Tuzla 
 
 

Abstract. A study of the age at menarche was conducted in Tuzla Canton on a sample which 
included 7047 girls between the ages of 9 and 17 years. Data were collected using the status 
quo method. Median age at menarche estimated by Probit analysis was 13.07±0,05 years 
with a standard deviation of 1,05 years. Girls in rural places had a delay in their menstruation, 
with a mean age at menarche of 13,19 years, compared to those who lived in urban places, 
with a mean age at menarche of 12,84 years (P < 0.0001). As no previous information is 
available about the age at menarche in Tuzla Canton, the present results will afford a basis for 
future studies which should aim at analysing the secular trend in menarche  while attempting 
to define the differences between the various socio-economic levels. 
Key words: Menarche, age, girls 

 
 
Introduction 
 
The  most important event in the whole process of female puberty is the onset 
of menstruation. The age of the menarche varies in different part of the world 
and is known to be  influenced by genetic, socio-economic satatus, and 
environmental conditions, body status and level of education (1). In the same 
way age of menarche has important implications in the biology of 
reproduction and for gynecological health  particulary in the developing 
countries. 
 
At present no published data is available on age at menarche in Tuzla Canton. 
Therefore, the purpose of this study was to determinate menarcheal age in 
Tuzla Canton girls. 
 
 
Subjects and methods 
 
The study was carried out from september 2002  to june  2003  in Tuzla Canton. 
7047 girls between the ages of 9 and 17 years from primary and secondary schools 
were chosen at random from a stratified cross-sectional sample. The data used in the 
present study were obtained by questionnaires which provided: date and place of 
birth, place of residence, decimal age calculated from the birth, examination date, 
and data about menarche. Information concerning age at menarche was collected by 
the status quo method by a investigator who asked the girls whether or not their 
menarche had occurred. Probit analysis (2) was performed  to estimate  mean 
menarcheal age using the Probit procedure of SAS package. 
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Results and discussion 
 
Table 1 sets out the collected status quo data for the whole sample of girls within 
quarter-year age groups in which menstruating girls were found on the day of 
questioning. None of the girls in the quarter-year groups with age centres below 9,58 
years had reached menarche.   
         
 
Table 1.  Number and percentage of menstruating girls in each age group  
 

Age group Total number 
of girls 

Number of 
menstruating girls 

Percentage of 
menstruating girls 

9,08 5 - - 
9,33 10 - - 
9,58 32 1 3,125 
9,83 111 1 0,900 
10,08 190 2 1,052 
10,33 184 1 0,543 
10,58 210 2 0,952 
10,83 196 5 2,551 
11,08 270 7 2,592 
11,33 239 14 5,857 
11,58 246 17 6,910 
11,83 264 33 12,5 
12,08 295 50 16,94 
12,33 265 61 23,018 
12,58 229 62 27,07 
12,83 235 100 42,55 
13,08 240 124 51,66 
13,33 251 144 57,37 
13,58 230 156 67,82 
13,83 220 156 70,90 
14,08 267 224 83,89 
14,33 275 239 86,90 
14,58 254 230 90,55 
14,83 258 239 92,63 
15,08 291 282 96,90 
15,33 321 315 98,13 
15,58 271 262 96,67 
15,83 260 258 99,23 
16,08 268 264 98,5 
16,33 197 195 98,98 
16,58 463 450 97,19 



 

 

155  

 

 
         
Median age at menarche estimated by Probit analysis was 13,07±0,05 years with a 
standard deviation of 1,05 years. The age that corresponded to the 3rd percentile was 
11,01 years and to the 97th percentile was 15,53 years. Mean age at menarche in 
Tuzla Canton (13,07 years) is comparable to the values reported in many 
populations of developed countries (3). 
 
Table 2 summarizes the descriptive statistics on the age at menarche in the rural and 
the urban samples. There is significant difference (P < 0.0001) between mean 
menarcheal ages of urban (12,84 years) and rural girls (13,19 years). The finding is 
in agreement with the accepted view of rural delay. At present, the majority of 
populations from developed countries did not show any significant effect of degree 
of urbanisation, as the works of Martuzzi Veronesi and Gueresi (4) in Italy and in 
Spain (5) showed. Some populations, for example, in Poland (6) showed a 
significant effect of urbanisation in age at menarche. However, the effect of places 
of residence on age at menarche is greatest in developing countries. The urban-rural 
differences are probably related to the fact that various important parameters of the 
quality of the socio-economic environment are positevely correlated with the size of 
the town or city. Larger urban centers tend to have much better health-care facilities, 
better sanitary standards of dwellings, and better schools, among several other 
characteristics. 
 
 
Table 2. Age at menarche in girls of different place of residence 
 
Girls N Mean SD SE 

Urban 2475 12,84 1,05 0,08 
Rural 4572 13,19 1,05 0,06 
Total 7047 13,07 1,05 0,05 

N= sample size, SD= standard deviation, SE= standard error 
 
 
Menarcheal age is recognised as an important indicator of pubertal development in 
females. In addition, mean menarcheal age for groups of girls is an important 
indicator of population health, well-bing, and socioeconomic stratification and 
progressively declines when subjected to improving environmental conditions.  
 
Future studies should aim at analysing the secular trend in menarche for Bosnien 
girls while attempting to define the differences between the various socio-economic 
levels. 
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As no previous information is available about the age at menarche in Tuzla Canton, 
the present results will afford a basis for future studies as  well as a valuable guide in 
the clinical and other work of physicians and others concerned with children's 
development and health.  
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Apstrakt 
DOB NASTUPANJA MENARHA U TUZLANSKOM KANTONU 
Ispitivanje dobi u kojoj nastupa menarha provedeno je u Tuzlanskom kantonu na 
reprezentativnom uzorku koji je obuhvatio 7047  djevojčica od 9 do 17 godina.  
Srednja dob menarhe, procijenjena  metodom status quo uz primjenu probit analize, 
iznosi 13.07±0,05 godina sa standardnom devijacijom  1,05 godina. Prva 
menstruacija učenica koje žive na selu nastupa u prosjeku kasnije, sa srednjom dobi 
menarhe od 13,19 godina, u odnosu na one u gradu  gdje iznosi  12,84 godina. Kako 
srednja dob pojave menarhe u djevojčica u Tuzlanskom kantonu do sada nije 
ispitivana, rezultati ovog istraživanja će poslužiti kao temelj za buduće studije koje 
će imati za cilj i praćenje sekularnog trenda ovog biološkog fenomena.  S obzirom 
da smo zemlja u razvoju, za očekivati je evidentne razlike u  srednjoj dobi pojave 
menarhe izmedju različitih socioekonomskih klasa, što će biti interesantno za 
praćenje u budućim ispitivanjima, kada bi se usljed generalnog poboljšanja 
standarda življenja očekivalo smanjenje navedenih razlika.  
Ključne riječi: menarha, dob, djevojčice 
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TRANSPLANTATION OF ORGANS  
TRANSPLANTACIJA ORGANA  
Edited by  Karamehic J.  and  coworkers, Tuzla 2002. 
Editor PRINTCOM d.o.o. Tuzla 
Book is edited in Bosnian language 
 
 
There are  18 chapters, 1-5 are representing general parts and from 6-18 treat 
transplantation of different organs. In general part, 86 pages, are devoted to: 
1.History of transplantation (J.Karamehic), 2. Most important 
histocompatibility system --MHC and typizations (Eminovic I., Karamehic J., 
Tihic N.), 3. Transplantation immunobiology ( Kareamehic J.), 4.  Ethical in 
transplantation ( Karamehic J., Gavrankapetanovic F., Ljuca F., Nuhbegovic 
S.), 5.  Transplantation from  living  donor ( Karamehic J., 
Gavrankapetanovic F.)   
 
Beside most of the known factors are results known from history, authors 
treat especially  relevant factors in immunology, indications ant contra 
indications for transplantations based on the experience from all the world of 
immunology and transplantation to prevent rejection of transplanted organs. 
There are also treated and recommended regulative normative acts for 
transplantation, what in Bosnia and Herzegovina is not completely regulated 
by the law.  
 
Second part of the book treat: 6. Transplantation of kidneys  in adults 
(Karamehic J.), 7. Kidney transplantation in pediatrics (Karamehic J.), 8. 
Liver  transplantation (Mesic D., Kabil E., Bergsland J., Gavrankapetanovic 
F., Muminhodzic K., Karamehic J.), 9.  Pancreas transplantation                     
( Karamehic J., Kabil E., Bergsland J., Gavrankapetanovic F., Muminhodzic 
K., Mešić D.),  10. Transplantation of the lungs ( Karamehic J., kabil E., 
Bergsland J., Mesic D., Ljuca F.), 11. Transplantation of the heart ( Kabil E., 
Bergsland J., Karamehic J.), 12. Transplantation of the intestines ( Tanovic 
H., Karamehic J.), 13.  New immunosuppressive  drugs in organs  
transplantation ( Asceric M., Karamehic J., Salaka U., Hernla V.),  
14. Psychological aspects in organ transplantation ( Sinanovic O.), 15. Bones 
transplantation (Gavrankapetanovic F., Gavrankapetanovic I.), 16. Collor 
Doppler diagnostics of renal arteries and transplanted  kidneys ( Dilic M., 
Karamehic J.),  17, Infections in transplantation  
( Hukic M.), 18. Skin transplantation ( Mujkanovic N.). 
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Second part is covered with 325 pages, including 14 literature references. 
 
The book is dedicated to the students in medicine as well for post graduated  
intended to be aware of the all new data about this great problem in medicine, 
problem relevant to all specialists in medicine. This book is the first one in 
these regions and should be a guide for people interested in transplantation. 
 

                           

Redaction 
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THE USAGE OF  MEDICAL  DRUGS IN NEPHROLOGY, 
HEMODIALYSIS AND KIDNEY TRANSPLANTATION 

Jasenko Karamehić  
MD, PhD, nephrologist and transplant immunologist Medical Faculty 
University of Tuzla 
 
The book, as a handbook,  contains 263 pages.. Editor: Medical  Faculty of the 
University of Tuzla, 2002. Circulation: 500 copies. 
 
The Handbook aims to:  
 
Provide helthcare, professionals with a single reference of easily retrievable, 
practical information relating to drug use, sourced from the practical 
experience of renal units throughout the BiH. By referring to the 
monographs, the user is guided in how to prescribe, prepare and administer 
the drug with due regard to potentially serious drug interactions and any renal 
replacement therapy the patient may be undergoing: 
 

- Provide a practice-based review of drug utilization in renal units, across BiH 
indicating, were appropriate, any local methods of use, licensed or 
otherwise. 

 
-          The Handbook is not intended to offer definitive advice or guidance     
            on how drugs  should bi used in patients with renal impairment, or is  
            it a comprehensive and  complete list all drugs licensed in the BiH.  
            The range of drugs covered will continue to grow with subsequent  
            editions. The Handbook is not a guide to  diagnosis or an indication of  
            a drug’s side-effect profile, except where adverse drug events are  
            more pronounced in the presence of renal impairment. For a full  
            account of the drug, users are\ advised to refer to the Summary of  
            Product Characteristics, package inserts or other product data for  
            more in –depth information. 
 
The use of drugs in patients with impaired renal function can give rise to problems 
for several reasons. 
 

- Altered pharmacocinetics of some drugs, i.e.changes in absorption, tissue 
distribution, extent of plasma protein binding, metabolism and exretion. In 
renal impairment these  parameters are often variable and interrelated in a 
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complex manner. This may be further complicated if the patient is 
undergoing renal replacement therapy. 

 
For many drugs, some or even all of the altered pharmacocinetic parameters and 
modified interrelationships are unknown. In such circumstances professional 
judgment of clinicians and pharmacists must be used on knowledge of the drug, its 
class, chemistry and pharmacokinetics in patients with normal renal function. 
 
      -      Sensitivity to spume drugs is increased, even if elimination is unimpaired. 
      -      Many side –effects are particularly poorly tolerated by renally impaired. 
      -      Some drugs are ineffective when renal function is reduced. 
 
Renal function generally declines with age, and many elderly patients have a GFR 
less  than 50mL/min which, because of reduced muscle mass, may not be reflected 
by an elevated creatinine. Consequently, one can justifiably assume mild renal 
impairment when prescribing for the elderly. 
 
Many of these problems can be avoided by careful choice and use of drugs. This 
Handbook seeks to assist healthcare professionals in this process. 
 
Despite the great advances that have been made in recent years in the understanding 
of renal conditions, there is a scarcity of information for renal drug prescribing. This 
unique and comprehensive handbook details the complete range of drugs used in 
renal disease, failure, and impairment and also in renal replacement therapy. 
 
Providing a practice-based review of drug utilization from the experience of renal 
units across the BiH, this book explains how to prescribe, prepare and administer 
drugs, with regard to potentially serious interreactions. 
 
This book is unique in that both comprehensive  in range and easy to use. Each of 
the enormous range of drugs covered is monographed to facilitate clinical 
interpretation of the  data according to the needs of the individual patient. 
 
This long awaited handbook fulfis a real need and will be an invaluable aid to 
practisisng clinicals, pharmacists and other healthcare professionals involved 
in the treatment of renal patients. 
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