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Karl Landsteiner (June 14, 1868 – June 26, 1943), an Austrian-
born American physician was awarded the Nobel Prize in 1930 for 
Physiology or Medicine for detecting the major blood groups and 
creating the ABO system of blood typing. This discovery became 
the basis of modern transfusiology. His birthday is celebrated around 
the world as the World Blood Donor Day. The event serves to thank 
voluntary unpaid blood donors for their life-saving gifts of blood and 
to raise awareness of the need for regular blood donations to ensure 
availability of blood and blood products for patients in need. The 
theme of this year’s campaign is “Thank you for saving my life”.  
In this issue of the Vojnosanitetski Pregled the article by 
Jovanović Srzentić S et al. (p. 489–494) is dealing with the pro-
gram of voluntary blood donation promotion among students of 
the University of Belgrade.  
 
Karl Landsteiner (14. jun 1868 – 26. jun 1943) američki lekar 
austrijskog porekla, dobitnik je Nobelove nagrade za medicinu 
1930. godine za otkriće glavnih krvnih grupa (ABO) i 
uspostavljanje sistema za klasifikaciju krvi, što je predstavljalo 
osnov za razvoj savremene transfuziologije. Njegov rođendan 
(14. jun) slavi se širom sveta kao Svetski dan davalaca krvi u 
znak zahvalnosti dobrovoljnim davaocima krvi, i sa ciljem 
podizanja svesti o potrebi dobrovoljnog davanja krvi kao načina 
za njeno obezbeđenje svima kojima je to potrebno. Tema 
ovogodišnje manifestacije jeste: „Hvala za spašavanje mog 
života!“ 
U ovom broju „Vojnosanitetskog pregleda“, članak Jovanović 
Srzentić S. i sar.  (str. 489–494) donosi rezultate istraživanja 
promocije programa dobrovoljnog davanja krvi među studentima 
Beogradskog univerziteta. 
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Serbian lymphoma study group: demografic characteristics of 257 
patients with follicular lymphoma 

Srpska limfomska grupa: demografske karakteristike 257 ispitanika sa 
folikularnim limfomom       

 
Olivera Simonović*, Lana Mačukanović-Golubović*†, Boško Andjelić‡, Darko 

Antić‡§, Biljana Mihaljević‡§   

*Clinic for Hematology and Clinical Immunology, Clinical Center Niš, Niš, Serbia; 
†Faculty of Medicine, University of Niš, Niš, Serbia; ‡Clinical Center of Serbia, Belgrade, 

Serbia; §Faculty of Medicine, University of Belgrade, Belgrade, Serbia 

Abstract 
 
Background/Aim. Follicular lymphoma (FL) is a B-cell tu-
mor usually with indolent clinical course, yet in some cases the 
course of the disease can be very aggressive. The aim of the re-
search was to determine distribution of patients into prognostic 
groups based on the International Prognostic Index (IPI) and 
Folicular Lymphoma International Prognostic Index (FLIPI) 
criteria, as well as to determine the importance of classifying 
patients into the prognostic groups, since this could potentially 
have the influence on selection of the treatment modality. 
Methods. The retrospective study was performed on 257 pa-
tients with follicular lymphoma diagnosed between January 
2000 and April 2011. Results. Based on the IPI score, 153 
(59.53%) patients had low risk, 57 (22.18%) low intermediate 
risk, 15 (5.84%)  high intermediate risk, 9 (3.50%) high risk, 
whereas the classification of 23 patients diagnosed with FL re-
mained with unknown risk according to the IPI. Based on the 
FLIPI prognostic index, 113 (43.97%) patients had low risk, 70 
(27.24%) intermediate risk and 51 (19.84%) high risk, whereas 
the classification of 23 (8.95%) patients remained unknown. 
On the basis of the FLIPI 2 prognostic index, 48 (18.68%) pa-
tients had low risk, 145 (56.42%) intermediate risk and 41 
(15.95%) high risk. The classification into prognostic groups 
for 23 (8.95%) patients remained unknown. According to the 
IPI, FLIPI and FLIPI 2 there were the patients that required 
treatment in all the risk groups. Conclusion. The FLIPI and 
FLIPI 2 effectively identify patients at high risk, thus helping in 
treatment decision for each single patient. 
 
Key words: 
lymphoma, follicular; serbia; predictive value of tests; 
combined modality therapy.

Apstrakt 
 
Uvod/Cilj. Folikularni limfom (FL), B-ćelijski tumor obič-
no je indolentnog kliničkog toka bolesti, ali u nekim slučaje-
vima tok bolesti može biti veoma agresivan. Cilj istraživanja 
bio je da се utvrdi raspodelа bolesnika u prognostičke grupe 
u odnosu na internacionalni prognostički indeks (IPI) i foli-
kularni limfom internacionalni prognostični indeks (FLIPI) 
kriterijume, kao i da se odredi značaj klasifikovanja bolesni-
ka u prognostičke grupe koje bi mogle potencijalno uticati 
na izbor modaliteta lečenja. Metode. Retrospektivno istra-
živanje izvedeno je na 257 bolesnika sa FL koji su dijagnos-
tikovani od januara 2000. do aprila 2011. Rezultati. Na os-
novu IPI prognostičkog indeksa, nizak rizik imalo je 153 
(59,53%) bolesnika, srednje nizak rizik 57 (22,18%), srednje 
visok rizik 15 (5,84%), visoki rizik 9 (3,50%) bolesnika, a 
nepoznato je bilo svrstavanje 23 bolesnika sa dijagnozom 
folikularnog limfoma prema IPI. Na osnovu FLIPI progno-
stičkogi indeksa, nizak rizik imalo je 113 (43,97%), srednji 
70 (27,24%), visoki rizik 51 (19,84%), a nepoznato je bilo 
svrstavanje 23 (8,95%) bolesnika. Na osnovu FLIPI 2 prog-
nostičkog indeksa, nizak rizik imalo je 48 (18,68%), srednji 
145 (56,42%), a visoki 41 (15,95%) bolesnika sa FL. Nepo-
znato je bilo svrstavanje 23 (8,95%) bolesnika. Prema IPI, 
FLIPI i FLIPI 2 bilo je bolesnika koji zahtevaju lečenje u 
svim prognostičkim grupama. Zaključak. FLIPI i FLIPI 2 
efikasno grupišu bolesnike u grupu visokog rizika i pomažu 
pri odluci o lečenju za svakog pojedinačnog bolesnika. 
 
 
Ključne reči: 
limfom, folikularni; srbija; testovi, prognostička 
vrednost; lečenje, kombinovano.
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Introduction 

Follicular lymphoma (FL) is an indolent B-cell tumor 
making 22% of all B-non-Hodgkin’s lymphoma and is the 
second most common type of lymphoma in adults in the co-
untries in the western hemisphere 1. The annual incidence of 
FL has increased since 1950 until today from 2 to 3 in 
100,000 patients to 5 to 7 in 100,000 patients 2. The median 
age of patients at diagnosis is 60 years and the disease is 
slightly more common in women 3. It is usually diagnosed in 
advanced stages, III/IV. Clinical course of FL varies from 
the cases of spontaneous remission (15–20%), over indolent 
clinical course with present response to therapy, relapse, and 
median survival of 9–10 years, to the aggressive clinical ca-
ses 4. Bearing in mind that patients diagnosed with non-
Hodgkin’s lymphoma can have large variations in clinical 
presentation, molecular profiles and clinical outcome of the 
disease, the choice of therapy could be potentially influenced 
by numerous parameters 5. The most important prognostic 
factors that could influence the choice of therapy are: sex, 
age, factors pointing to the staging of the disease, laboratory 
(erythrocyte sedimentation rate, the level of serum albumin, 
hemoglobin, lactate dehydrogenase (LDH), beta 2 microglo-
bulin), pathological (based on correlation of histological gra-
de and clinical outcome of the disease), cytogenetic and ot-
her factors 6. The problem with the current prognostic indices 
(IPI, FLIPI, FLIPI 2) lies in a limited number of parameters, 
so that the choice of therapy would require the use of 
existing indexes together with other parameters 7. 

Gene expression pattern in immune response 1 (IR-1) cor-
responds to the mixed expression of T lymphocytes and mac-
rophages, while the expression patterns in IR-2 corresponds 
predominantly to macrophage expression with the elements of 
follicular dendritic cell expression 8. Examination of the correla-
tion of gene expression and disease outcome pointed to a more 
favorable course of the disease and significantly longer survival 
in patients with IR-1. In addition, the predictive value of this 
model was not in correlation with the IPI.  

Application of gene expression profile with 81 genes 
contributed to the classification of 100% of patients in low-
risk and high-risk groups 9. 

By the application of the International Prognostic Index 
– IPI [age, Ann Arbor clinical staging, Eastern Cooperative 
Oncology Group (ECOG) performance status, serum LDH, 
extranodal involvement] we classified a very small number 
of patients into the poor prognostic group, about 10–15% of 
them, so it could not precisely determine the group of pati-
ents in who could be eligible for intensive chemotherapy 4. 

The first specific index for follicular lymphoma, ILI, 
was proposed by the Italian group for investigating 
lymphoma (Italian Lymphoma Intergroup) in 2000. This 
index involves demographic, clinical and biochemical factors 
affecting the prognosis 7.  

The follicular lymphoma international prognostic index 
(FLIPI) (age, Ann Arbor clinical staging, hemoglobin level, 
serum LDH, the number of involved lymph regions), propo-
sed by the International Cooperative Group in 2004, classifi-
ed 27% of patients in the high risk group.  

A new prognostic index, the Follicular lymphoma interna-
tional prognostic index 2 (FLIPI 2) was defined at the end of 
2009 by the International Cooperative Group headed by Federi-
co et al. 10, after immunochemotherapy had become the standard 
of care in patients with FL. It includes age, elevated β2 micro-
globulin (ß2M), diameter of the largest affected lymph node of 
more than 6 cm, bone marrow infiltration and hemoglobin level 
as the most important predictive factors for the outcome of the 
disease. On the basis of this index, 20% of the patients were 
classified in the high-risk group 9. In the last few years, the deve-
lopment of immunohistochemistry and molecular techniques 
contributed to the identification of a large number of new, 
potentially powerful prognostic markers for all types of non-
Hodgkin’s lymphomas (NHL) 11. 

The aim of this study was to determine the incidence of 
FL, prognostic groups with respect to the sum of points based on 
the IPI and FLIPI criteria and to determine the importance of 
classifying patients into prognostic groups, which could 
potentially influence selection of treatment modality. 

Methods 

The research was conducted on the basis of the database of 
the National Registry for Lymphoma LIRA and included the ti-
me period from 31 January 2000 to 25 April 2011. 

Patients were classified into different risk groups, on the 
basis of age, prognostic indices IPI and FLIPI, the presence of 
unfavourable parameters that are not part of prognostic indices, 
such as voluminous tumor mass, biological parameters, such as 
Ki-67 protein, clinical characteristics of the disease and the risk 
of transformation of indolent into aggressive lymphoma. 

The total number of patients diagnosed with FL during the 
above-mentioned time period was 257. 

All the examined parameters were presented as 
frequencies and percentages. 

χ2 test was used for comparasion of  frequencies. 

Results 

In the study group 151 (58.75%) patients were females and 
106 (41.25%) males. 

On the basis of the IPI score, most patients, 153 (59.53%) 
of them, were at low risk, statistically significantly more than 
the others (χ2-test, p < 0.001), and the number in the other risk 
groups decreased with increase in the degree of risk. 

In our research, the most prominent factor of the IPI was 
the clinical stage (CS) III or IV, 173 (67.32%) patients, which is 
statistically more prevalent than other IPI prognostic factors.  

Figure 1 shows the number of patients with FL in risk gro-
ups on the basis of the FLIPI prognostic index. Most of them, 
113 (43.97%) patients, were low-risk patients, statistically 
significantly more than the others (χ2-test, p < 0.001) and the 
number of patients decreased in the other risk groups with incre-
ase in the degree of risk. 

Clinical stage III or IV was again the most prominent fac-
tor of the FLIPI prognostic index in our research, and it was 
statistically more frequent in comparison to all the other FLIPI 
prognostic criteria. 
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Figure 2 shows the number of patients in risk groups on 
the basis of the FLIPI 2 prognostic index. Most patients, 145 
(56.42%) of them, were at intermediate risk, statistically 
significantly more than in the other risk groups of patients (χ2-
test, p < 0.001).  

Immunochemotherapy, immunotherapy, radiotherapy and 
the Watch and Wait strategy were used in treatment of all the 
stages of the disease. 

Figure 3 shows the distribution of therapy on the basis of 
the IPI score. According to IPI, immunochemotherapy and 
chemotherapy were used in all the risk groups.  

On the basis of the FLIPI score immunochemotherapy, 

chemotherapy and radiotherapy were used in treatment of all the 
risk groups.   

On the basis of the FLIPI 2 score, immunochemotherapy, 
chemotherapy and radiotherapy were used in treatment of all the 
risk groups.  

Discussion 

Follicular lymphoma is a neoplasm built from follicular 
(germinal) center cells (centrocytes and centroblasts) which, at 
least in part, grow in follicular distribution 12. 

It is formed by the transformation of germinal center B-
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Fig. 1 – Patients with follicular lymphoma on the basis of 
the Follicular Lymphoma International Prognostic Index 

(FLIPI) score. 

Fig. 2 – Patients with follicular lymphoma on the basis of 
the Follicular Lymphoma International Prognostic Index 

(FLIPI 2) score. 
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cells with the translocation t (14; 18) 13. The hypothesis is that 
this early formed translocation causes difficulties in eradication 
of the neoplastic clone by chemotherapy because the IgH gene 
locus (14q32) gets replaced by proto-oncogene BCL2 (18q21). 

The disease usually has indolent course, although relap-
se occurs in most patients after treatment 4. The application 
of different therapeutic protocols starting in the 1980s and 
early 1990s did not have a significant impact on the survival 
of patients with FL 14. The introduction of anti-CD20 monoc-
lonal antibody significantly influenced the treatment of these 
patients 15. The treatment could be potentially guided by pro-
gnostic indices such as the FLIPI and recently introduced 
FLIPI 2, what is one of the aims of ongoing clinical trials 16.  

A study by Anderson et al. 17 showed a different distri-
bution of certain types of non-Hodgkin lymphoma depending 
on geographic areas. The icidence of follicular lymphoma 
was higher in North America, London and Cape Town (31% 
in all cases) compared to other geographic areas (14%). The 
lowest icidence was recorded in Hong Kong, only 8% 17.  

In our research, all the patients diagnosed with FL were, 
based on the IPI prognostic factors, divided into the 
following risk groups: 153 (59.53%) of the patients in the 
low-risk group, 57 (22.18%) in the low-intermediate risk 
group, 15 (5.84%) in the high-intermediate risk group, 9 
(3.50%) patients were placed in the high-risk group, whereas 
the classification of 23 patients diagnosed with FL remained 
unknown. Solall-Céligny et al. 4 point out that, based on the 
IPI prognostic factors, 10–15% of patients could be classifi-
ed as high-risk patients, which is a higher percentage than 
the one presented in our study. 

The multicentre colaborative group designed the FLIPI 
prognostic index of follicular lymphoma registered in the pe-
riod from 1985 and 1992 based on the database of 4167 regi-
stered patients. The FLIPI was able to classify patients older 
and younger than 60 years  4. 

The testing of the FLIPI prognostic index was perfor-
med on 919 patients who were classified into low-risk, in-
termediate-risk and high-risk groups. On the basis of this 
index, 36% of the patients were placed in the low-risk group, 
37% in the intermediate-risk group and 27% in the high-risk 
group. Thus, it was concluded that the FLIPI prognostic 
index classifies patients with aggressive FL in a better way 
compared to the IPI 4.  

In our research, the patients with FL were, based on the 
FLIPI prognostic score, placed in the following risk groups: 
113 (43.97%) of the patients were placed in the low-risk gro-
up, 70 (27.24%) in the intermediate-risk group, 51 (19.84%) in 
the high-risk group, whereas the classification of 23 (8.95%) 
of the patients remained unknown. This result indicates a 
lower percentage of high-risk patients as compared to the work 
by Solal-Céligny et al. 4 in which, based on the FLIPI prognos-
tic factors, 27% of the patients belong to the high-risk group. 
As with the IPI prognostic index, most of the patients were 
placed in the low-risk group, 113 (43.97%), but unlike the IPI 
prognostic index, a higher percentage of patients, 51 (19.84%) 
were classified into the high-risk group, versus 9 (3.50%) of 
the patients according to the IPI 18. 

Federico et al. 10 designed FLIPI 2 prognostic index. 
Different risk groups were made up: low-risk group, inter-
mediate-risk group and high-risk group. Progression-free 
survival for the period of three years was 91%, 69% and 
51%, respectively, depending on the risk group. The 3-year 
overall survival depending on prognostic was 99%, 96% and 
84%, respectively. 

In our research, bone marrow involvement was present 
in 83 (32.30%) of the patients with FL, which is a small per-
centage compared to the work of Federico et al. 19 who dis-
cuss about a larger proportion of bone marrow involvement 
in 52% of the patients and emphasize its association with po-
or survival. On the basis of the FLIPI 2, 48 (18.68%) of the 
patients were placed in the low-risk group, 145 (56.42%) in 
the intermediate-risk group and 41 (15.95%) of the patients 
with FL were placed in the high-risk group. Classification in-
to prognostic groups remained unknown for 23 (8.95%) of 
the patients. Most of them, 145 (56.42%), were in the inter-
mediate-risk group. Our results are in concordance with the 
work of Federico et al. 10 who proved that the application of 
the FLIPI 2 prognostic index contributed to the classification 
of 20% of the patients into the high-risk group. 

The application of prognostic indices could be impor-
tant for the timely treatment of patients diagnosed with folli-
cular lymphoma and the proper selection of therapy 20. Frie-
dberg et al. 21 investigated the initial therapy in newly-
diagnosed FL during the period from 2004 to 2007. In their 
work observation was performed in 17.7% of the patients; 
rituximab monotherapy in 13.9% of the patients; clinical tri-
als in 6.1% patients; radiation therapy in 5.6% of the pati-
ents, only chemotherapy in 3.2% of the patients, 
chemotherapy with rituximab in 51.9% of the patients. 

The literature shows that about 20% of patients with FL 
are characterized by localized disease with no bulky tumors. 
In case of these patients, application of radiotherapy as the 
target therapy contributes to a complete remission in 95% of 
them and to a 10-year survival in about 50% of them 22. The 
probability of cure is very small and most patients relapse 22. 
In our research, radiation therapy was administered in the 
treatment of 31 (12.06%) of the patients with FL, which is a 
smaller percentage compared to the previously mentioned li-
terature data 22. Radiation therapy was administered in the 
treatment of the patients with FL in all the prognostic groups 
based on the IPI, FLIPI and FLIPI 2 and the majority of the 
patients, 18 (11.76%) of them, which were treated with ra-
diation therapy, were from the low-risk group based on the 
IPI  prognostic index. The Watch and Wait strategy is appli-
ed if there is the lack of large tumor masses, the absence of B 
symptoms, tumor masses smaller than 7 cm in diameter, less 
than 3 nodules larger than 3 cm, no compressed organs or ef-
fusion, normal LDH and B2M. The Watch and Wait strategy 
was applied in the treatment of patients with follicular 
lymphoma belonging to the low-risk group and the high-
intermediate group (IPI), the low-risk and the high-risk gro-
up (FLIPI), the low-risk and the intermediate-risk group 
(FLIPI 2), whereas the majority of patients, 15 (13.27%), 
were from the low-risk group based on the FLIPI index.  
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There is no universal first-line treatment for FL 20. Un-
til now, the treatment has included: alkylating agents 
(cyclophosphamide, chlorambucil), purine analogues (flu-
darabine), combination chemotherapy (CVP –cyclophosha-
mide, vincristine and prednisone, CHOP – cyclophospha-
mide, hydroxydaunorubicin (doxorubicin), Oncovin (vinc-
ristine) and prednisolone or FND – fludarabine, mito-
xantrone, dexamethasone) and intensive chemotherapy with 
auto/allo transplantation of bone marrow or peripheral blo-
od 21. It is likely that early treatment with immunochemo-
therapy in individual patients encourages the delay of dise-
ase progression 15. In our research, chemotherapy was ap-
plied in the treatment of the patients with FL in all the pro-
gnostic groups based on the IPI, FLIPI and FLIPI 2 indices, 
mostly in the patients belonging to the intermediate-risk 
group, 31 (21.38%), based on the FLIPI 2 prognostic index. 
Immunochemotherapy was most commonly used, and it 
was applied in 175 (68.09%) of the patients. 
Immunochemotherapy was applied in all prognostic groups 
of the IPI, FLIPI and FLIPI 2 index and the majority of pa-
tients, 110 (71.90%) were from the low-risk group based on 
the IPI index. Immunotherapy was applied in the low-risk 
and the low-intermediate risk group based on the IPI index, 
as well as in all the groups of other indices, the FLIPI and 
the FLIPI 2. Most of the patients, 37 (24.18%), were from 
the low-risk group based on the IPI index. Splenectomy 
was performed in 5 (1.95%) of the patients with FL. Hema-

topoietic stem cell transplantation was applied in 5 (1.95%) 
of the patients with FL. Coiffier 15 emphasizes that FLIPI 
prognostic factors do not identify patients with FL in whom 
the delay of treatment, the Watch and Wait strategy, stands 
for the best form of treatment. In addition, the aforementio-
ned author points out that FLIPI prognostic index does not 
identify patients with poor prognosis who require intensive 
therapy 15. These patients could have large tumor mass and 
high LDH values but belong to the low-risk group based on 
FLIPI. Therefore, some trials use the Groupe d’Etude des 
Lymphomes Folliculaires (GELF) criteria associated with 
large tumor mass (involvement of 3 or more regional 
lymph nodes, the presence of nodal or extranodal tumor 
mass greater than 7 cm, B symptomatology, splenomegaly, 
pleural effusion or ascites, cytopenia and leukemic phase, 
ECOG greater than 1, serum LDH or B2M above normal 
values) 23. 

Conclusion 

The application of the IPI, FLIPI 1 and 2 contribute to 
the classification of a large number of patients in the clini-
cal stage II–IV into risk groups, which potentially could be 
of help for treatment decision. 

Immunochemotherapy was applied in all the clinical 
stages and all the prognostic groups 

.
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Abstract 
 
Background/Aim. Given that in each country students represent 
the most progressive population group, as of 2001, the Blood 
Transfusion Institute of Serbia (BTIS) has been carrying the pro-
gram of voluntary blood donation promotion and education of 
volunteers at the University of Belgrade (UB). In 2011, the BTIS 
intensified all activities at the UB. The aim of this study was to pre-
sent activities performed from 2001 at the Blood Donors` Motiva-
tion Department (DMD) of the BTIS related with increasing the 
level of awareness on voluntary blood donation in the Belgrade 
students` population, enhancing their motivation to become vol-
untary blood donors (VBDs), increasing the number of blood do-
nations at faculties of the UB, and increasing the number of blood 
donations in the UB students population compared with the total 
number of blood units collected by BTIS in Belgrade, with the 
emphasis on the year 2013. Methods. Initially, the applied meth-
odology was based on encouraging students to donate blood 
through discussions and preparatory lectures, followed by organ-
ized blood drives. Appropriate selection of volunteers at each fac-
ulty was crucial. Besides their recognisable identity, they had to 
have remarkable communication skills and ability to positivly affect 
persons in their environment. The applied principle was based on 
retention of volunteers all through the final academic year, with the 
inclusion of new volunteers each year and 1,000 preparatory lec-
tures on the annual basis. The activities were realized using two 
Facebook profiles, SMS messages and continuous notification of 
the public through the media. Results. There was an increase in 
the average number of students in blood drives at the faculties 
from 2011, when the average number of the students per blood 
drive was 39, followed by 43 in 2012 and 46 in 2013. The number 
of students who donated blood in 2013 increased by 21.3% com-
pared with 2012 data. Conclusion. The applied concept highly 
contributed to generation and retention of future VBDs willing to 
regularly donate blood in the coming years, with a minimum risk 
of transmission of transfusion transmissible diseases markers. 
 
Key words: 
blood donors; students; altruism; motivation. 

Apstrakt 
 
Uvod/Cilj. Imajući u vidu da studenti predstavljaju najprogre-
sivniji deo populacije u svakoj zemlji, Institut za transfuziju krvi 
Srbije (ITKS) od 2001. realizuje program promocije dobrovolj-
nog davanja krvi i edukacije volontera na fakultetima u Beogra-
du. Tokom 2011, ITKS je intenzivirao aktivnosti na Univerzite-
tu u Beogradu (UB). Cilj ovog rada bio je prikazivanje aktivnos-
ti sprovedenih od 2001. u Odseku za motivaciju dobrovoljnih 
davalaca krvi, ITKS, koje se odnose na podizanje nivoa svesti o 
dobrovoljnom davanju krvi u populaciji studenata u Beogradu, 
motivisanje studenata da postanu dobrovoljni davaoci krvi, po-
većanje broja davanja krvi na fakultetima UB i povećanje broja 
davanja krvi u grupi studenata davalaca krvi u odnosu na uku-
pan broj jedinica krvi koje je ITKS prikupio u Beogradu, sa na-
glaskom na rezultate u 2013. Metode. Primenjena metodologi-
ja prvobitno je bila zasnovana na ohrabrivanju studenata da da-
ju krv kroz diskusije i pripremna predavanja, posle kojih su or-
ganizovane akcije davanja krvi. Adekvatna selekcija volontera 
na fakultetima bila je od suštinskog značaja. Pored prepoznat-
ljivog identiteta, trebalo je da poseduju izražene komunikacione 
veštine i sposobnost da pozitivno utiču na okruženje. Prime-
njeni princip zasnivao se na zadržavanju volontera do završetka 
studija, uključivanju novih volontera svake godine i 1 000 prip-
remnih predavanja godišnje. Aktivnosti su realizovane putem 
dva fejsbuk profila, SMS poruka i stalnog informisanja javnosti 
posredstvom medija.  Rezultati. Povećanje prosečnog broja 
studenata u akcijama davanja krvi uočava se od 2011. kada je 
prosečan broj studenata u tim akcijama na fakultetima iznosio 
39, zatim 43 u 2012. i 46 u 2013. Broj studenata koji su dali krv 
2013. povećan je za 21,3 % u poređenju sa podacima iz 2012. 
Zaključak. Primenjeni program rada značajno je doprineo 
formiranju budućih dobrovoljnih davalaca koji će redovno da-
vati krv tokom niza godina, a nosi mali rizik od prenošenja 
markera transfuzijom prenosivih bolesti. 
 

Ključne reči: 
krv, davaoci; studenti; altruizam; motivacija. 
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Introduction 

Supply of sufficient quantities of safe blood mostly de-
pends on blood donors who donate blood on a regular basis 
throughout the years and who bear minimum risk of having 
transfusion-transmissible diseases markers 1–3 in particular in 
activities to create and keep regular the population of donors.  

Since university students are considered to be the most 
progressive population group in each country, ever since 
2001, Blood Transfusion Institute of Serbia (BTIS) has initi-
ated realization of the program of blood donation promotion 
and education of volunteers in this particular field at the fac-
ulties of the University of Belgrade (UB). 

Up to 2001 blood donation among the population of 
Belgrade students was supported by various benefits exceed-
ing the usual small token of gratitude, occasionally affecting 
the autonomy of the University. Allowed absence from two 
to three gym classes for each blood donation was contrary to 
the promotion of  healthy life style, including only the first 
year students who had mandatory sports classes in blood 
drives. Allowing additional exam terms to blood donors was 
an act of discrimination for students not eligible to donate 
blood due to various health conditions. A low number of 
blood donations regarding the number of the first year stu-
dents compared with the older, senior students, as well as a 
small number of volunteers coming from Belgrade, encour-
aged initiation of some novel activities 4.  

The aim of this study was to present a series of activi-
ties realized since 2001 at the Blood Donors Motivation De-
partment (DMD) of the BTIS in the domain of increasing the 
degree of notification regarding voluntary blood donation in 
the population of Belgrade students, increasing the motiva-
tion of students to become voluntary blood donors, increas-
ing the number of blood donations in the population of Bel-
grade students and increasing the number of blood donations 
among students – blood donors in relation to the total num-
ber of blood units collected by the BTIS in the city of Bel-
grade, with the emphasis on the year 2013.  

Methods 

The activities directed towards the development of 
blood donation culture in the population of Belgrade students 
implied intensified existing approaches to the work with the 
population of students` initiated in 2001 5–7 along with the in-
troduction of new elements of activities related with promo-
tion and education 4. The preliminary activities to implement 
new elements in promotion and education were realized from 
2011 to 2012. The starting methodology consisted of stimu-
lating the audience to donate blood through conversation and 
organization of blood drive introductory lectures, as well as 
the actual realization of blood drives at the faculties in Bel-
grade. A basic precondition for those blood drives was ap-
propriate selection of volunteers at each faculty who, apart 
from recognisable identity, had to have remarkable commu-
nication skills and the ability to positively affect people 6, 7. 
The activities combined principles of retention of volunteers 
all through their final academic year, along with the inclu-

sion of new students each successive year. The establishment 
of the volunteers` network depended on the size of the fac-
ulty, i.e. the number of academic years and study groups, as 
well as the number of students. Well organized volunteers` 
network covering each study group on each academic year 
guarantees the successful work in the domain of blood dona-
tion 4, 6, 7. 

A somewhat lower degree of the Belgrade students` in-
volvement in voluntary activities initiated a novel methodo-
logical approach based on conducting a poll among graduate 
students at high schools 6. Questions listed in the interview 
were created by the BTIS DMD staff, as the result of experi-
ence in work with blood donors and the published results 4–7. 
Participation in the poll was voluntary and it was carried in 
12 Belgrade high schools during the 2011/2012 academic 
year, within the regular blood drives performed in the first 
and in the second semester.  

The first poll was conducted in the first semester, enti-
tled “Tell us how you felt, evaluate our work and help us im-
prove”, within which the interviewed students provided their 
opinion on the very act of blood donation and their motives 
that encouraged them to become blood donors, as well as 
their evaluation of the preparatory lecture and their impres-
sion regarding the actual blood drive. Multiple choice ques-
tions referred to the very act of blood donation, offering pos-
sible answers to how they felt before, during and after blood 
donation. In regard to their motives for becoming blood do-
nors, the 8 most frequent answers derived from the previous 
experience were offered, with the possibility of marking one 
or more offered answers and option to add  personal view. 
The elements of preparatory lectures given by the associates 
employed at the BTIS DMD which precede every blood 
drive at high schools, such as the level of education, was the 
lecture interesting and to what extent, how  influential it was 
regarding decision to become blood donor and the actual 
preparation of the blood donation procedure were rated from 
1 to 5. Besides, blood drives performed at schools were also 
rated from 1 to 5 regarding the general atmosphere and the 
feeling of satisfaction which depended on the mobile medical 
team staff. Additional questions referred to the decision to 
become repeated blood donors, as well as to their attitude 
towards blood donation that would exclude two days absence 
from school following each blood donation, otherwise cus-
tomary at all secondary schools in Serbia 4.  

In the second semester, the second interview was con-
ducted. Basically, it was an application poll for their future 
voluntary work at faculties 4. Participants of this poll were 
the students whose previous polls carried in the first semester 
were considered valid. The questions referred to the decision 
to continue to donate blood in future, willingness to be blood 
donation promotion volunteers at the faculties,  information 
about the faculty they intend to enrol, personal data and con-
tacts (telephone and E-mail address).  

Statistical methods were applied in polls reviewing ac-
cording to the frequency determination in relation to the total 
number of interviewed subjects.   

Continuous education of the UB students, organized by 
the BTIS and the Red Cross of Serbia in the form of annual 
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seminars taken over from the previous practice, was contin-
ued because of the remarkable results in the education of 
students volunteers, their readiness for peer education and 
organization of blood drives at the faculties 6. Direct educa-
tion at the faculties within the major study subjects in each 
academic year and all the study groups was realized by the 
associates employed at the BTIS DMD 4, 7, 8. The primary in-
tention of this form of education is the preparation for the 
first ever blood donation and support to the peer education 
realized by students volunteers 4–7. 

Within the promotion activities and in the course of 
blood donation drives at the faculties we strongly encouraged 
students` creativity in the preparation and realization of blood 
drives (presentations in the faculty halls, remarks and evalua-
tion boards), motivation of faculty teachers, assistants and 
other faculty staff members to donate blood, developing dis-
tinctive uniforms to be worn during blood drive, preparation of 
a small token of gratitude for colleagues who donated blood – 
badges and origami, thank you notes and acknowledgements, 
creation of interesting messages and verses, providing a mas-
cot, making pleasant atmosphere during blood drive, appropri-
ate music and light refreshments, inclusion and engagement of 
deans and the members of scientific teachers` boards in the ac-
tivities of promotion and organisation of blood drives and pro-
viding support of various students` organisations 4, 6. 

The BTIS has its regularly updated web page 
www.nbti.org.rs and two Facebook profiles dobrovoljni da-
vaoci krvi srbije and udruženje studenata dobrovoljnih da-
valaca krvi. Information regarding blood drives are for-
warded via SMS.  

Results 

The number of realized blood drives at Belgrade facul-
ties ranged from 54 in 2001 to 85 in 2011. The number of 
blood donations by the students at Belgrade faculties blood 
drives ranged from 1,232 in 2001 to 3,386 in 2006, after 
which the number gradually decreased. From  2011, increas-
ing tendency was notable at the faculties in Belgrade, reach-
ing 3,684 in 2013. The average number of students per blood 
drive varied from 22.8 in 2001 to 55.5 in 2006. The follow-
ing gradual decrease recorded from 2006 reached the lowest 
value in 2010 with the average number of 34.0 students per 
blood drive. Intensified activities initiated in 2011 resulted in 
the increased average number of students participating in 
blood drives, and in 2013, that the number was 46,1. The 
number of students who donated blood in blood drives out-
side their faculties ranged from 124 in 2001 to 4,181 in 2008, 
followed by the decrease reaching the lowest value of 3,017 
in 2011. Activities applied in the motivation for blood dona-
tion led to the increased number of  this number starting 
from 2011. The tendency of increase continued also in 2013 
when the number of students who donated blood at their fac-
ulties was by 23.1% higher than the number recorded in 
2012 (Table 1). 

The results of interviewed high school students poll 
demonstrate the following: before blood donation, 58.5% high 
school students felt relaxed, 30% had jitters, and 11.5% was 

little scared; during blood donation, 92% felt quite well, while 
8% felt anxious/uncomfortable;  basic motives for donating 
blood for the first time ever, with the possibility of marking 
several offered answers, were the altruistic reasons (131 an-
swers), feeling of social responsibility  (167 responses) and the 
influence of the community and family tradition (165 an-
swers), evaluation regarding the importance of the introduc-
tory lecture and proper preparation for the first blood donation 
was marked with 4.25; evaluation regarding new information, 
interesting lecture that influenced making decision to donate 
blood varied from 3.3 to 3.7, which was in accordance with 
the level of education of high school students, but also pointed 
to the personal maturity when making this decision; the most 
encouraging was the fact that even 96% of high school stu-
dents wanted to donate blood again and did not consider two 
days off from school as a motivating factor.  

Out of the total of 138 high school students inter-
viewed in the first poll, 50 (36.2%) students, within the 
second poll carried in the second term of the academic 
2011/2012 year, applied for volunteer work at the faculties 
they intended to enrol. All of them were contacted after the 
faculty enrollment, and, with best wishes for future studies, 
invited to continue the cooperation initiated at high school. 
Following the interview and introduction and meeting with 
the senior volunteers at their faculties, 10 freshmen volun-
teers from 8 different faculties were included into the vol-
unteer network.  

Improved cooperation of the BTIS with the Belgrade 
faculties resulted in new activities, such as 7 video spots di-
rected by the students of the Drama Art Faculty, Depart-
ment of Film and TV Directing, dedicated primarily to their 
colleagues from other faculties. As a result of the coopera-
tion between the BTIS and the marketing agency GREY, a 
campaign was realized. The slogan was: `We all do bad 
things sometimes, now, let`s do something  good! Save life, 
give blood!`. At the prestigious international festival 
Golden Hammer, the campaign won the silver medal in the 
category of printed material. In the past three years, a sig-
nificant participation of media was noted in their assistance 
to announce blood drives, as well as in the follow up of ac-
tivities of the BTIS and the Red Cross in regard to the pro-
motion of voluntary blood donation. In particular, the Pub-
lic National TV and Radio Broadcasting Service, Radio TV 
Serbia, showed a significant level of social responsibility 
having started to broadcast a telop announcing the daily 
plans of BTIS mobile teams, i.e. specially designed audio 
and visibly recognisable graphics before the prime time 
news, providing  frequent live appearances and interviews, 
videos covering stories from blood drives presented in the 
most popular TV shows and news broadcasts, and broad-
casting of promotion videos. The same support has also 
been provided by the RTV Studio B, the most popular Bel-
grade public service, as well as all other national, cable and 
local televisions all over Serbia. More intensified coopera-
tion has been established with the national news agencies 
Tanjug, Beta, as well as with numerous print media, daily 
and weekly papers. In mobile teams in Belgrade as well as 
in the BTIS, in 2013 blood was donated by 7,685 students, 
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Table 1 

Comparative survey of the results achieved in the population of students and students participation in the total number 
of blood donations in Belgrade from 2001 to 2013 

 
 

Year 

 
No. of blood 

drives at  
faculties 

 
No. of blood 

donations 
by students 
at faculties 

 
Average no. of 

voluntary students 
in blood drives at 

faculties 

 
No. of  blood  
donations by 

 students  
outside  

faculties 

 
 

Total no. of  
voluntary 
students  

 
 

No. of blood 
donations in 

Belgrade 

 
Participation of 
students in total 

no. of blood  
donations in 

 Belgrade (%) 
2001 54 1232 22.8 124 1356 42205 3.2 
2002 61 1532 25.1 327 1859 46253 4.0 
2003 62 2728 44.0 696 3424 44202 7.7 
2004 62 2941 47.4 1047 3988 44247 9.0 
2005 61 3151 51.7 2228 5379 43252 12.4 
2006 61 3386 55.5 2120 5506 42281 13.0 
2007 72 2967 41.2 4079 7046 44751 15.7 
2008 68 2834 41.7 4181 7015 43940 16.0 
2009 69 2576 37.3 3519 6095 42773 14.2 
2010 81 2755 34.0 3138 5893 42206 14.0 
2011 85 3298 38.8 3017 6315 43941 14.4 
2012 76 3261 42.9 3077 6338 45063 14.1 
2013 80 3684 46.1 4001 7685 47200 16.3 
 

21.3% more than in the same period in 2012 (Table 1). The 
participation of students in the total number of blood dona-
tions in Belgrade ranged from 3.2% in 2001 to the highest 
level of 16% in 2008 after which the number gradually felt 
(Table 1). In 2013 the participation of students in the total 
number of blood donations in Belgrade was 16.3%, or 2,2% 
more than in the previous year (Table 1). 

Discussion 

The published data show that each year 24 million patients 
in the USA and around three million in Great Britain are treated 
with blood transfusion, which is over 10% of all hospitalized pa-
tients in those two countries 9.  

Understanding the motives which inspire citizens to donate 
blood enable the staff in the blood transfusion service to help 
blood donors to create positive attitude towards blood donation 
and to encourage their determination to maintain regular blood 
donors 9. Percentage of citizens who actively donate blood or 
blood components is relatively low in relation to the total popu-
lation, so that blood transfusion employees depend on the small 
number of volunteers who provide sufficient quantities of blood 
required to satisfy the needs of a health care system 1–2.  

Reality in the BTIS as well as in many other blood transfu-
sion services is characterised by constant efforts to maintain the 
balance between the needs articulated by clinicians and to pro-
vide blood and blood components supply that would satisfy the 
actual needs for blood 9.  

In order to better understand behaviour of blood donors’ it 
is necessary to create a reliable system for analysis of the profile 
of blood donors’, which would contribute to the understanding 
of the term “donor`s career”. Investigations show that factors af-
fecting people`s decision to donate blood for the first time can 
be completely different from the factors influencing all con-
secutive blood donations throughout the future donor`s ca-
reer 10–12. There have been discussions dealing with the quali-
tative difference between the groups of donors established on 

the basis of the number of blood donations 11, 12. Persons who 
make decision to continue to donate blood gradually create 
their own identity of a blood donor by remaining active and 
repeating to donate blood 1, 11, 12. Callero and Pilliavin 10 be-
lieve that after three to four blood donations donors over-
come the psychological barrier and start to consider them-
selves as regular donors. The first three to four blood dona-

tions are necessary for making the habit of blood donation. 
Recent investigations show that the higher the number of 
blood donations the stronger the decision of persons to 
maintain the blood donor`s status, whereas the risk of quit-
ting the career of a blood donor considerably decreases 11.  

Studying behaviour and motivation of various groups of 
donors on the number of blood donations is the source of 
valuable information. Likewise, investigation of the fre-
quency of blood donation can also be very useful in activities 
for motivation and preserving blood donors. A person with 
20 blood donations in the course of five years requires dif-
ferent treatment from the person with the same number of 
blood units in a 20-year time interval 12. A European Project 
dealing with blood donation entitled ′Donor Management in 
Europe′, known in its abbreviated form as DOMAINE, de-
fined a new classification of blood donors using, as starting 
points, a total number of blood donations, different forms of 
donors` behaviour and frequency of blood donation 4. This 
newly defined set of definitions is based on the previous 
definitions founded in the European Union, however, it is 
more detailed and as such more convenient for the use of 
blood donors data base 4, 9, 13.   

Active donors are those who in the previous year do-
nated blood at least once. They are divided to those who do-
nated blood for the first time, regular donors and relapsing 
donors. Returning donors are those who donated blood at 
least two times, they donated blood only once in the previous 
12 months, with the interval between that blood donation and 
the previous one which exceeds 24 months. Lapsing donors are 
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those who donated blood in the previous year, but were inactive 
donors within the previous 24 months. Inactive donors are per-
sons who donated blood, but who did not donate blood in the 
past two years 4, 10, 13. 

The use of up to date principles contributed to the im-
provement in the work of the BTIS staff with the students` 
population. The stated data point to the fact that the blood dona-
tion culture in the students` population is on a rather high level 
and that blood donation is not only related with their faculties as 
blood donation sites. Students voluntarily donated blood in or-
ganized blood drives at their faculties, in students` dorms, abut 
also in bloodmobile located at the Republic Square, another 
bloodmobile and blood drives in local communities on various 
locations in Belgrade, as well as in the BTIS and their places of 
residence during holidays. A lower response of high school stu-
dents to polls carried near the end of the final school year can be 
explained by their focus on filling the donors` questionnaire be-
fore the act of blood donation and the excitement during and af-
ter the actual blood donation procedure, when their priority was 
exchange of experience and the lack of concentration needed to 
fill in the poll questions. That is why the number of valid polls 
were smaller than the number of applied students.  

Analysis of the achieved results in the population of stu-
dents from 2001 till nowadays points to several significant 
facts. The increased number of blood drives at faculties and 
the existing resources show that the optimal number during the 
year should be 75 to 80, as was the case in 2013. It should be 
pointed to the fact that the implementation of the Bologna 
Declaration for the European Higher Education at the faculties 
in Belgrade considerably increased the time needed for attend-
ing the classes and reduced breaks, thus providing shorter in-
tervals for blood donation at faculties, resulting in a lower re-
sponse of students in one period. The number of blood dona-
tions in organized blood drives at faculties from 2007 to 2011 
was below 3,000 per year. As of 2011, intensified activities led 
to the increase of the number of blood donations in the same 
circumstances. In the organized blood drives in 2013, even 
3,684 students donated blood, which has been the highest re-
corded number from 2001, and by 8.8% higher than with the 
highest number achieved and recorded in 2006. The activities 
applied in 2011 also influenced the increase of the number of 
blood donations by students outside their faculties. The num-
ber of those donations ranged from 124 in 2001 to 4181 in 
2008. A significant increase recorded in 2007 and 2008 was 
the result of the campaign “Make yourself and others a beauti-
ful day, give blood!” realized during the summer of 2007 with 
the RTV B92. This campaign contributed to the general trend 
of the blood donation number  increase, also within the popu-
lation of students outside their own faculties. The activities 
applied from 2011 contributed to the increase of the number of 
blood donations by students in Belgrade outside their own facul-
ties in 2013 in the total amount of 4,001, i.e. 30.0% more than in 
2012. Considering the presented results, the intensive growing 
tendency is obvious, and in 2013, a total of 7,685 blood donations 
in the population of students was recorded, thus making that year 
the most successful one from 2001. A total of 7,685 blood dona-
tions in the population of students in 2013 makes up for 16.3% 
of 47,200 blood donations in Belgrade in that year (Table 1).  

The population of healthy, active and receptive student is 
an enormous potential corpus of blood donors who meet safe 
blood requirements. However, there is a paucity of studies on 
awareness and attitude of health science students on voluntary 
blood donation. A paper by Sabu et al. 14 deals with the knowl-
edge, attitude and practice on blood givinig among students of 
health science in the University Campus in South India. The ob-
jective of this study was to determine the knowledge and atti-
tude towards blood donation of health science students. The 
highest knowledge level was found  among allied health science 
students (53.1%) and the lowest among pharmacy students 
(20.7%). This study elicits the importance of adopting effective 
measures in the University Campuses to motivate students for 
voluntary blood donation. 

Blood donation in the Kingdom of Saudi Arabia remains 
largely involuntary (50–60%), where relatives, colleagues, and 
friends of patients provide a considerable portion of required 
donations, while the rest is donated voluntarily 15. There is an 
urgent need to move towards an entirely voluntary donor sys-
tem. This was an observational study based on a cross-sectional 
design of different colleges in the King Saud University (KSU). 
Students were recruited at random from 6 colleges: Medicine, 
Dentistry, Applied Medical Sciences (Science), Engineering, 
and Arts. This selection was based on the assumption of pre-
sumed medical and scientific knowledge of students. The total 
number from each college was 600 students: 300 donors and 
300 non-donors. The two questionnaires were prepared: one for 
donors and another one for non-donors. The first part of the 
questionnaires was related to the general knowledge about blood 
and blood donation. The second part was related to the factors 
that encouraged donors to donate blood and non-donors not to 
donate. The third part concerned incentives provided in return 
for donating blood and whether it would encourage non-donors 
to donate and donors to continue donating. The study findings 
highlight the importance of investing awareness and motiva-
tional campaigns in university students and youth in general that 
aim to correct misconceptions about blood donation and address 
issues that will increase donor flow. In particular, the provision 
of tokens or gifts and allowing donor teams to operate in prox-
imity to workplaces and residences should be addressed. The 
overwhelming positive attitude exhibited by both donors and 
non-donors is a source of optimism, indicating that the move by 
blood banks towards a donor system that depends wholly on 
voluntary, non-remunerated donors is attainable. Finally, estab-
lishing a good communication system is significant for develop-
ing long-lasting relationships with blood donors 16. 

Altruism is mentioned as the most frequent motive for 
blood donation in all subjects. Some studies show that altruistic 
motivation can have varying importance in a donor`s career, es-
pecially in young donors 8, 9. 

Conclusion 

Better understanding of blood donors` behaviour en-
ables direction of activities towards the retention of donors`, 
and taking steps for encouraging new donors. The activities 
performed in the Blood Transfusion Institute of Serbia in or-
der to increase the level of information availability to the 
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students, education of the population students` on voluntary 
blood donation and increasing their motivation to become blood 
donors, resulted in the increased number of blood donations in 
the population of the Belgrade University students, as well as to 
the increase of the number of blood donations by the students 
regarding the total number of blood donations given by all the 
other citizens of Belgrade in 2013. The applied concept of work 
will highly contribute to the creation of future generations of 
blood donors  guided by the students, future leaders in all the 

significant aspects of social life. The acquired experience will be 
applied in the next period along with the continuous follow-up 
of the designed and realized results of work.  
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Abstract 
 
Background/Aim. Difficulties in the acceptance of dentures 
are multifactorial including psychosocial ones. It is question-
able whether the patients’ satisfaction depends only on the 
complete denture therapy characteristics. The aim of the study 
was to evaluated patients’ expectation and satisfaction with 
complete dentures before and after the treatment concerning 
phonetics, chewing, comfort of use and aesthetics. Methods. 
Forty complete edentulous patients rated their expectation be-
fore and satisfaction after the treatment based on a question-
naire scores. Patient-related variables regarding age, gender and 
previous experience (whether worn complete denture or not) 
were also recorded. Results. Patients’ rating for expectations 
were higher than the satisfaction after treatment regarding 
phonetics, chewing, comfort of use and aesthetics. A negative 
significant correlation was shown between the items before and 
after the treatment rating for phonetics, chewing, comfort of 
use and aesthetics. No statistical correlation was found between 
all the evaluated aspects’ (i.e. phonetics, chewing, comfort of 
use and aesthetics) of expectation and satisfaction, and age, 
gender, and previous experience except a weak negative corre-
lation noticed between age and comfort of denture use. Con-
clusion. Patients’ expectations ratings significantly exceeded 
their satisfactions. Expectations and satisfaction ratings were ir-
respective of gender and patients previous experience. 
 
Key words:  
denture, complete; patient satisfaction; questionnaires; 
mastication; speech production measurement; esthetic, dental. 

Apstrakt 
 
Uvod/Cilj. Teškoće u prihvatanju zubne proteze su multi-
faktorijalne, a uključuju i psihosocijalne faktore. Pitanje je da li 
zadovoljstvo pacijenata protezom zavisi samo od karakteristika 
terapije kompletnom zubnom protezom. Cilj rada bio je da se 
procene očekivanja i zadovoljstvo pacijenata kompletnom zub-
nom protezom pre i posle lečenja, u pogledu izgovora glasova, 
žvakanja, osećaja komfora i estetike. Metode. Pomoću upitnika, 
ukupno 40 bezubih pacijenata ocenilo je svoja očekivanja pre le-
čenja i zadovoljstvo posle lečenja. Varijable povezane sa pacijen-
tom, u pogledu životnog doba, pola i prethodnog iskustva (da li 
nosi ili ne nosi kompletnu protezu), takođe su zabeležene. Re-
zultati. Ocene pacijenata za očekivanja bile su više nego za za-
dovoljstvo posle lečenja u pogledu izgovora glasova, žvakanja, 
komfora pri korišćenju proteze i estetike. Negativno značajna ko-
relacija nađena je između ocena pre i posle lečenja, za fonetiku, 
žvakanje, komfor pri korišćenju i estetiku. Nije nađena statistički 
značajna korelacija između svih procenjivanih aspekata (kao što 
su izgovor glasova, žvakanja, komfor pri korišćenju i estetika) 
očekivanja i zadovoljstva i životnog doba, pola i prethodnog is-
kustva, izuzev slabo negativne korelacije utvrđene između život-
nog doba i komfora pri korišćenju proteza. Zaključak. Procena 
očekivanja pacijenata značajno je prevazišla njihova zadovoljstva. 
Stepen očekivanja i zadovoljstva nisu bili u korelaciji sa životnim 
dobom i prethodnim iskustvom pacijenata. 
 
Ključne reči: 
zubna proteza, totalna; bolesnik, zadovoljstvo; upitnici; 
žvakanje; govor, produkcija, merenje; zub, estetika. 

 

Introduction 

Despite the decline in edentulism rates documented by 
Marcus et al. 1, due to ageing of the society, it is estimated that 
the number of edentulous patients will not decrease. Complete 
dentures are a favoured treatment option for edentulous pa-
tients. It deserves to be noted that the complete dentures are 

commonly accepted as they provide a pleasing appearance and 
maintain normal speech, as well as supply occlusal support and 
adequate means for mastication of food. Additionally, these 
dentures should be comfortable and should generally make a 
patient satisfied. Previous studies indicate that the great major-
ity of completely edentulous patients are satisfied with their 
complete dentures 2, 3, while great emphasis is placed on the pa-
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tients who remain dissatisfied despite the clinical perfection of 
their oral rehabilitation, as patients’ satisfaction with their den-
tures seems to be associated with their quality of life 3–6. 

Difficulties in the acceptance of dentures are multifacto-
rial, therefore, the risk of the dissatisfaction should be consid-
ered. Satisfaction with complete dentures has been associated 
with several factors as confirmed by several studies 7. Among 
these factors, general health, age, gender, personality traits, 
experiences with previous dentures and patient expectation re-
garding treatment were evaluated in previous studies 8–14. Al-
though some studies found associations between those factors 
and complete denture satisfaction 10, 11, some did not 8, 9, 12. Fur-
thermore, some studies 14–16, albeit not all 17–19, have revealed 
that patient satisfaction is unrelated to denture quality and to 
sophisticated techniques for the treatment 4. 

There remains a widespread acknowledgement that 
psychological factors may influence the outcome of denture 
treatments. For instance, some authors 15, 19 have found that 
psychological factors may play an important role in those pa-
tients who experience difficulty in adapting to new dentures. 
Furthermore, the majority of studies have evaluated the ex-
pectation as strongly associated with patients’ satisfaction af-
ter treatment, yet not all the samples are observed 20. 

The aim of the study was to evaluated patients’ expecta-
tion and satisfaction with complete dentures before and after 
the treatment concerning phonetics, chewing, comfort of use 
and aesthetics. 

Methods 

The sample consisted of 40 individuals (22 women and 
18 men), generally healthy, who attended the China Medical 
University and went through the completely new dentures 
therapy from February 2012 to December 2013. The selected 
patients were all completely toothless, in good health (to 
avoid the influence of their medical problems on their satis-
faction with dentures), enjoying adequate cognitive ability 
for understanding and capacity to answer questions and to 
complete a form. The patients who met the eligibility criteria 
mentioned above received a written informed consent to par-
ticipate. The study was approved by the China Medical Uni-
versity Ethical Review Board. 

The dentures were made by graduate students under 
the supervision of professors, using a standardized tech-

nique compromising the following procedure: complete ini-
tial clinical examination; making of preliminary impression 
using a stock tray and irreversible hydrocolloid (alginate); 
and final impression using custom trays and light-bodied 
silicone impression material, after border moulding. The 
denture bases were polymerised with heat-cured acrylic 
resin (Vipi Cril Plus) at 72°C for 12 h. Occlusal wax rims 
were made over the denture bases and adjusted as neces-
sary. The bases were mounted in centric relation at a prede-
termined occlusal vertical dimension in semi-adjustable ar-
ticulators. The artificial acrylic resin teeth were arranged in 
balanced occlusion and tried in, and the dentures were 
flasked and polymerized (72°C/12 h) and then inserted and 
adjusted. 

Assessment of patient expectation before and satisfaction 
after the therapy 

To rate expectations before and satisfactions after the 
therapy, a Patient Denture Rating Questionnaire, covering 
four items relating to denture esthetics, speech, mastication 
and comfort, was used. The answers for each item could 
range from 0 (the worst result) to 10 (the best result). All the 
questions were explained to the patients, as to enable them to 
understand meanings of each question. All the patients were 
asked to choose the numbers according to their expectation. 
After completing the treatment (a week after the insertion), 
the patients were again asked to choose the numbers accord-
ing to their satisfaction. 

A copy of the self-completed denture rating question-
naire is presented in Table 1. 

Assessment of patient-related variables 

Patient-related variables including gender, age and pre-
vious experience (whether worn complete dentures or not) 
were noted. 

Statistical analysis 

The statistical Package for the Social Sciences (SPSS 
version16.0, SPSS Inc., IBM) was used for statistical analy-
sis. The Wilcoxon Signed Rank test was used to compare the 
patients’ expectation before and satisfaction after the treat-

 
Table 1 

The questionnaire sent to all the patients. The questionnaire was proposed at the same patients before and a week after the 
treatment. Answers to each question range from 0 (worst possible outcome) to 10 (best possible outcome) 

Questions On this scale of 0–10, how would 
you score the following aspects? 

How do you rate the appearance of your denture? 
0  1  2  3  4  5 
6  7  8  9  10 

How do you rate the quality of expression and phonetics? 
0  1  2  3  4  5 
6  7  8  9  10 

How do you rate the quality of your mastication? 
0  1  2  3  4  5 
6  7  8  9  10 

How do you rate the removal and insertion of your denture?  
0  1  2  3  4  5 
6  7  8  9  10 

How comfortable is your denture? 
0  1  2  3  4  5 
6  7  8  9  10 
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ment, while the Spearman’s correlation test was used to de-
termine whether correlations existed between the patients’ 
expectation before and satisfaction after the treatment and to 
check for possible correlations between age and the above-
mentioned scores. The Mann-Whitney test was used to test 
associations between the scores and gender, as well as to 
check possible associations between the scores and the pre-
vious experience. A p-value less than 0.05 were accepted as 
a statistically significant. 

Results 

Of the 40 participants who completed all stages and 
filled in the questionnaires, 56% were female. 

The results on correlations between the investigated pa-
rameters before and after the treatment a given in Table 2. A 
negative correlation was found between age and comfort of use 
expectation (p = 0.0041, -44.41%). No correlation was found 
between phonetics, chewing and aesthetics, respectively to age 
(p = 0.608, 8.63%; p = 0.651, 7.39%; p = 0.517, 10.55%). 

No significant association was found between the four 
aspects of expectations, and gender (p = 0.625, p = 0.638, p 
= 0.947, p = 0.795), and previous experience (p = 0.196, p = 
0.333, p = 0.573, p = 0.195). The same holds true for the as-
sociation between the four aspects of satisfactions, and gen-
der (p = 0.593, p = 0.325, p = 0.882, p = 0.195), age (p = 
0.572, 9.22%; p = 0.079, 28.06%, p = 0.076, 28.37%; p = 
0.917, 1.70%), and previous experience (p = 0.231, p = 
0.472, p = 0.611, p = 0.818). 

The mean scores for the four aspects before and after 
the therapy are given in Table 3. The analysis showed a sig-
nificantly decreased in the mean scores on phonetics 
(p = 0.000136), chewing (p = 0.000007), comfort of use 
(p = 0.000002) and aesthetics (p = 0.000006). Moreover, there 
was a negative significant correlation between before and after 
treatment rating for phonetics (p = 0.026, -35.14%), chewing 

(p = 0.0017, -48.16%), comfort of use (p = 0.0054, -43.19%) 
and aesthetics (p = 0.001, -50.01%). 

Discussion 

The subjects in this study had higher expectations re-
garding complete denture treatment compared to satisfaction 
for phonetics, chewing, comfort of use and aesthetics. Our 
results corroborate the findings of de Siqueira et al. 12, while 
other studies 9, 12 contradict our findings. A possible explana-
tion for the divergence is that the satisfaction with complete 
denture is a complex phenomenon 7, 18 which could be ful-
filled by previous comprehensive awareness of anatomical 
features and, particularly, by an insight into patients’ physio-
logical and psychological capacities 21–23. 

Furthermore a negative significant correlation was deter-
mined between expectation and satisfaction for all the evalu-
ated criteria (i.e. phonetics, chewing, comfort of use and aes-
thetics). As edentulous patients generally expect that new com-
plete dentures fit and function equal to or even better than their 

natural teeth, despite the presence of resorbed ridges, collapsed 
muscles and other physical changes that occurred. Considering 
patients’ baseline physical condition regarding harmony, smile 
appearance, denture comfort and masticatory and phonic abil-
ity, the new dentures provide an adequate solution from den-
tist’s point of view. However, patients do not take into account 
their own baseline considerations. Sensation of foreign object, 
nausea, phonetic problems and difficulty in chewing, are 
among common complaints of edentulous patients during the 
first few days after insertion of their complete dentures. Since 
complete dentures do not generally match the patients’ expecta-
tions, patients are no longer willing to wear their dentures, de-
veloping a feeling of mistrust toward their dentist and his/her 
treatment plan and demand that dentists make numerous and 
sometimes technically unnecessary adjustments. However, pa-
tients should understand that compromises may be necessary. 

 
Table2 

The results on correlations between the investigated parameters before (expectation)  
and after the treatment (satisfaction) 

Phonetics Chewing Comfort Aesthetics Parameter 
before after before after before after before after 

Age 0.608 
(8.63%) 

0.572 
(9.22%) 

0.651 
(7.39%)

0.079 
(28.06%)

0.0041*  
(-44.41%)

0.076 
(28.37%)

0.517 
(10.55%) 

0.917 
(1.70%)

Gender 0.625 0.593 0.638 0.325 0.947 0.882 0.795 0.195 
Previous 
experience, 

0.196 0.231 0.333 0.472 0.573 0.611 0.195 0.818 

*A statistically significant difference (Spearman’s correlation test and Mann-Whitney test). 

 

 
Table 3 

Comparison of expectation ratings before and satisfaction ratings after,  
presented as means ± standard deviations 

Parameter Before After p-value 
Phonetics 9.53 ± 0.85 7.85 ± 1.72 0.000136* 
Chewing 9.28 ± 0.88 7.53 ± 1.15 0.000007* 
Comfort 9.6 ± 0.67 6.75 ± 2.12 0.000002* 
Aesthetics 9.34 ± 0.87 7.58 ± 1.08 0.000006* 

*A statistically significant difference (Wilcoxon test). 
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Dentists ought to be fully aware of patients’ expectations before 
treatment and provide a patient with detailed introduction into 
the problem, which not aims to explain the limitations and pos-
sibilities of complete denture treatment per se, but rather to 
help a patient to learn how to cope with the complete dentures. 
Therefore, the rate of satisfaction may be raised. 

Other variables (previous experience, age and gender) 
were also tested to assess patients’ expectations before and satis-
faction after the therapy. However, the majority of these possi-
ble associations proved not to be statistically significant in this 
sample, with the exception of a weak negative correlation be-
tween age and comfort of use. These results are incongruent 
with previous studies 24, 25, but suggested by other studies 20, 23. 

The limitations of the present study involve a relatively 
small number of patients, which limits possible evaluation of 

causal relationship among the evaluated variables and some 
other factors, such as denture quality, personality traits and 
patient/professional relationship 12, 13, 23. 

Conclusion 

Patients’ expectations ratings significantly exceeded 
their satisfactions. Expectations and satisfaction ratings were 
irrespective of gender and previous experience. 

Hence, pondering the necessity of gaining a deeper 
comprehensive of patients’ psychosomatic phenomena, it 
seems that more extensive, clinically and patient-based re-
search should be carried out to gain more knowledge about 
patients’ expectations and final evaluation after complete 
denture treatment. 
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Abstract 
 
Background/Aim. Active surveillance is an important com-
ponent of surgical site infection (SSI) reduction strat-egy. The 
aim of this study was to analyze and compare SSI surveillance 
data in orthopedic patients in the Military Medical Academy 
(MMA), Belgrade. Methods. A 4-year prospective cohort study 
was performed to identify the in-cidence rate and risk factors 
for SSI in orthopedic patients in the MMA, Belgrade. We col-
lected data regarding pa-tients characteristics, health care and 
micro-organisms iso-lated in SSI. The National Nosocomial In-
fection Surveil-lance (NNIS) risk index was subsequently calcu-
lated for each patient. The Centers for Disease Control and 
Preven-tion criteria were used for the diagnosis of SSI. Re-
sults. Assessment of 3,867 patients after different orthopedic 
operations revealed SSI in 109 patients. The overall incidence 
rate of SSI was 2.8% with the decrease from 4.6% in 2007 to 
1.6% in 2010. Using NNIS risk index for surgical procedures 

there were: 53.7% (2,077) patients with risk 0 – the incidence 
rate of 1.4%; 38.9% (1,506) patients with risk 1 – the incidence 
rate of 3.1%; 7.3% (281) patients with risk 2 – the incidence 
rate of 11.7%; 0.1% (3) patients with risk 3 – without infection 
within the risk. Multivariate logistic regression analysis identi-
fied 6 independent risk factors associated with SSI: contami-
nated or dirty wounds, smoking, preoperative infection, NNIS 
risk index, body mass index and the length of hospital stay. 
Conclusion. The results of our study are valuable confirma-
tion of relations between risk factors and SSI in orthopedic pa-
tients. A decreasing incidence rate of SSI (from 4.6% to 1.6%) 
during a 4-year active surveillance approved its implementation 
as an important component of SSI reduction strategy.  
 

Key words:  
orthopedic procedures; surgical wound infection; risk 
factors; serbia.

  
Apstrakt 
 
Uvod/Cilj. Aktivno praćenje važan je deo strategije sni-ženja 
učestalosti infekcije operativnog mesta (IOM). Cilj rada bio je 
analiza i poređenje podataka dobijenih praće-njem ortopedskih 
bolesnika u Vojnomedicinskoj akademiji (VMA), Beograd. Me-
tode. U cilju utvrđivanja stope učestalosti IOM kod ortoped-
skih bolesnika u VMA, kao i faktora rizika od nastanka infekci-
je, sprovedeno je 4-godišnje prospektivno, kohortno istraživa-
nje. Prikupljeni su podaci o bolesnicima, o pruženim medicin-
skim uslugama, kao i o uzročnicima IOM. Za svakog bolesnika 
određen je indeks rizika od nastanka IOM Nacionalnog sistema 
nadzora nad bolničkim infekcijama u SAD-a (NNIS). U cilju 
dijagnoze IOM upotrebljeni su kriteriju-mi Centra za prevenci-
ju i kontrolu bolesti (CDC) u SAD-u. Rezultati. Istraživanjem 
je obuhvaćeno 3 867 bolesnika nakon različitih ortopedskih 
operacija, od kojih je 109 imalo IOM. Ukupna stopa učestalosti 
IOM iznosila je 2,8%, sa tendencijom sniženja od 4,6% u 2007. 
godini do 1,6% u 2010. Određivanjem indeksa rizika (NNIS) 

došlo se do sledećih rezultata: kod 53,7% (2 077) boles-nika sa 
rizikom 0 – stopa učestalosti bila je 1,4%; kod 38,9% (1 506) 
bolesnika sa rizikom 1 – stopa učestalosti bila je 3,1%; kod 
7,3% (281) bolesnika sa rizikom 2 – stopa učestalosti bila je 
11,7%; kod 0,1% (3) bolesnika sa rizikom 3 – nisu registrovane 
IOM. Multivarijantnom logističkom regresionom analizom 
identifikovano je šest nezavisnih faktora rizika povezanih sa 
nastankom IOM: kontaminirana ili prljava operativna mesta, 
pušenje duvana, preoperativna infekcija, NNIS indeks rizika, 
indeks telesne mase i dužina hospitalizacije. Zaključak. Podaci 
dobijeni našim istraživanjem značajni su za dokazivanje odnosa 
između faktora rizika i nastanka IOM kod ortopedskih bolesni-
ka. Sniženje stope učestalosti IOM od 4,6% do 1,6% tokom 4 
godine aktivnog praćenja dokazuje da njegova primena pred-
stavlja važan deo strategije sniženja učestalosti IOM. 
 
Ključne reči: 
ortopedske procedure; rana, hirurška, infekcija; faktori 
rizika; srbija. 
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Introduction 

Surgical site infections (SSIs) continue to be a significant 
problem in surgical patients across the globe 1–3. The impact of 
these infections can be devastating for patients as well as in-
curring additional hospital costs. Orthopedic SSIs have sub-
stantially greater physical limitations and significant reduc-
tions in their quality of life, prolong total hospital stays and in-
crease healthcare costs by more than 300% 4. 

Active surveillance is a cornerstone of orthopedic SSI de-
tection and SSI rates accurate calculation within an institution. 
Orthopedic SSI surveillance is integral to hospital infection 
control and quality improvement programs, with feedback of 
SSI rates being an important component of SSI reduction 
strategies in different healthcare systems 5–7. 

The aim of this study was to analyze and compare sur-
veillance data from a large cohort of orthopedic patients of the 
University Clinic in Serbia during a 4-year period. 

Methods 

Setting 

The Military Medical Academy (MMA), Belgrade, Ser-
bia, a teaching hospital of University of Defense, is a 1,200-
bed tertiary healthcare center. The Clinic for Orthopedic Sur-
gery and Traumatology is a 72-bed department of MMA. The 
Department of Infection Control performs continuous surveil-
lance on all surgical patients of MMA 3. 

Study population 

The personnel for infection control collected data related 
to patients [age, gender, tobacco use, body mass index (BMI), 
the presence of underlying diabetes mellitus], data related to 
health care [length of hospital stay (LHS), preoperative LHS, 
preoperative preparing, preoperative infection, immunosup-
pressive treatment, antibiotic prophylaxis, drainage, duration 
of drainage, central vascular catheter, urinary catheter]. 

The National Nosocomial Infections Surveillance Sys-
tem (NNIS) risk index was subsequently calculated on the 
basis of data relating to the operation: wound contamination 
class, duration of surgery, and the American Society of An-
esthesiologists (ASA) score 8, 9. The National Research 
Council operative site classification was used. It classifies 
surgical wounds as clean, clean/contaminated, contaminated, 
and dirty/infected 10. The NNIS index ranges from 0 to 3. 

Each of the three risk indices is worth 1 point: contaminated 
or dirty surgical wound, ASA score greater than 2, and the 
duration of surgery greater than the 75th percentile for a 
specific group of surgical procedures 11. 

For the diagnosis of SSIs, the Centers for Disease Con-
trol and Prevention (CDC) criteria were used 12. SSIs were 
classified as superficial incisional, deep incisional or or-
gan/space in consultation with orthopedic surgeon. 

Only the first episode of SSIs was included for patients 
who had more than one SSI during the study period. The cu-
mulative incidence of SSIs or the rate of SSIs (%) was based 
on SSIs detected during hospital stay combined with SSIs 
identified on readmission following the initial operation. No 
post-discharge surveillance was performed. 

Study design 

A prospective cohort study was performed to identify in-
cidence rate and risk factors (RFs) for SSIs from January 1, 
2007 to December 31, 2010. 

Microbiological testing was performed at the Institute of 
Medical Microbiology at the MMA. Isolates were identified 
by routine methods 13. 

The incidence rate was defined as the number of SSIs per 
100 operative procedures. 

Statistical analysis of data was done using the SPSS 
software package (SPSS, Chicago, IL, USA, version 11.00). 
The results are expressed as the mean ± SD or as the propor-
tion of the total number of patients. In all studies, testing for 
significant differences was conducted by χ2 test for categorical 
variables and Student’s t-test for continuous variables. The 
factors were considered to be significant at a p value of ≤ 0.05. 
All p values were two-tailed. RFs independently associated 
with infections were identified by multivariate logistic regres-
sion analysis of variables selected by univariate analysis with a 
limit for entering and removing variables of 0.05. 

Results 

From January 1, 2007 to December 31, 2010, a total of 
3,867 different orthopedic operative procedures were evalua-
ted (Table 1). Among these, 109 were complicated by SSI. 
The overall cumulative incidence rate was 2.8%, with a dec-
rease from 4.6% in 2007 to 1.6% in 2010 (Table 2). There 
were 30 (27.5%) superficial, 45 (41.3%) deep incisional, and 
34 (31.2%) organ-spaces infections. 

Table1 
Surgical site infection (SSI) rates*, by operative procedures and risk index category  

Risk 
Cumulative 

rate (%) 
index category Operative procedure category 

0  1  2,3  
n, rate (%) n, rate (%) n, rate (%) 

Limb amputation 26 (11.5) 87 (5.7) 84 (15.5) 10.7 
Open fracture 2 (0) 29 (0) 10 (0) 0 
Reduction of long bone fracture 295 (2.7) 128 (3.9) 18 (22.2) 3.9 
Repair of neck of femur 213 (0.9) 319 (1.6) 2 (50) 1.5 
Hip prosthesis 1021 (0.6) 574 (1.9) 60 (6.7) 1.3 
Knee prosthesis 173 (2.9) 145 (1.4) 46 (2.2) 2.2 
Other musculoskeletal procedures 347 (1.4) 224 (8.5) 64 (15.6) 5.4 
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Table 2 
Surgical site infection (SSI) rates* by operative procedures and annual distribution Per 100 operative procedures 

2007 2008 2009 2010 Operative procedure category n, rate (%)  n, rate (%)  n, rate (%)  n, rate (%) 
Limb amputation 45 (15.6)  51 (11.8) 44 (9.1) 57 (7.0) 
Open fracture 8 (0) 13 (0) 4 (0) 16 (0) 
Reduction of long bone fracture 86 (4.7) 109 (8.3) 126 (2.4) 120 (0.8) 
Repair of the neck of the femur 73 (2.7) 140 (1.4) 148 (0.7) 173 (1.7) 
Hip prosthesis 306 (1.0) 504 (2.0) 347 (1.2) 498 (0.8) 
Knee prosthesis 79 (2.5)  78 (2.6) 79 (1.3) 128 (2.3) 
Other musculoskeletal procedures 141 (11.3) 125 (6.4) 206 (3.4) 163 (1.8) 
Total 738 (4.6) 1020 (3.6) 954 (2.1) 1155 (1.6) 

*Per 100 operative procedures; n – numbers of operative procedures. 
 

Using the NNIS risk index, there were: 53.7% (2,077 
surgical procedures) with risk 0 and the incidence rate of 
1.4%; 38.9% (1,506) with risk 1 and the incidence rate of 
3.1%; 7.3% (281) with risk 2 and the incidence rate 11.7%; 
0.1% (3) with risk 3 and no infection within this risk.Table 2 
shows the number of procedures and cumulative incidence 
rates by the NNIS risk index for the period February 2007 to 
31 December 2010. 

The mean age of patients was 64.10 years (range 10 to 
97, median 69.00 years). There were 56.2% females and 
43.8% males. 

The median LHS was 6.00 (mean + SE = 7.39 + 0.13) 
days. The patients with SSI had 9.58 days of preoperative 
LHS, and without SSI 7.33 days of preoperative LHS. The 
median LHS was 14 days (mean + SE = 16.27 + 0.16), ran-
ging from 3 to 116 days. 

The characteristics of the patients and SSI related RF ac-
cording to univariate analysis are shown in Table 3. Compari-
son of the patients with and without SSIs revealed significant 
differences. Univariate analysis showed that the occurrence of 
SSIs was significantly associated with the following categori-
es: diabetes mellitus, smoking, BMI, ASA score, preoperative 
LHS, length of stay in hospital, preoperative showering, preo-
perative infection, immunosuppressive treatment, drainage of 
the surgical site, duration of drainage, contaminated and 
dirty/infected wound, central vascular catheter and NNIS risk 
index. Gender, Intensive Care Unit (ICU) stays, antibiotic 
prophylaxis, urinary catheter, preoperative shaving, and age 
were found not to be associated with SSI. 

Multivariate logistic regression analysis identified six 
independant RFs associated with SSI occuring in these pati-
ents (Table 4). 

 
Table 3 

Potential risk factors for the development of surgical site infection (SSI) (univariate analysis) 

Patients 
Variable with SSI 

n = 109  
without SSI 

n = 3758  
p-value RR (95 CI %) 

Patients characteristic     
diabetes mellitus, n (%) 28 (25.7) 517 (13.8) 0.001 2.167 (1.396–3.363) 
smoking, n (%) 31 (28.4) 490 (13.0) 0.000 2.651 (1.730– 4.062) 
BMI (kg2/m2), ґ ± SD 26.17 + 4.0 27.18 ± 4.6 0.009 1.060 (1.014–1.108) 
ASA > 2, n (%) 47 (43.1) 1214 (32.3) 0.019 1.589 (1.081–2.335) 

Related to health care     
preoperative length of stay 
(days), ґ  ± SD 

7.33 + 8.1 9.58 ± 12.2 0.007 1.020 (1.005–1.034) 

length of stay in hospital 
(days),  ґ  ± SD 

15.95 + .000 27.4 ± 16.1 0.000 1.057 (1.045–1.069) 

preoperative showering, n (%) 92 (84.4 ) 3487 (92.8) 0.001 .421 ( .247– .761) 
preoperative infection, n (%) 10 ( 9.2) 85 ( 2.3) 0.000 4.365 (2.200–8.659) 
immunosuppressive treatment, 
n (%) 

9 (8.8) 155 ( 4.1) 0.039 2.092 (1.038–4.216) 

drainage, n (%) 29 (26.6) 368 (9.8) 0.000 3.339 (2.154–5.176) 
duration drainage 
(days),  ґ  ± SD 

0.30 ± 1.1 1.05 ± 2.2 0.000 1.279 (1.173–1.395) 

contaminated and 
dirty/infected wound, n (%) 

54 (49.5) 407 ( 10.8) 0.000 8.084 (5.477–11.931)

central vascular catheter, n (%) 6 (5.5) 43 (1.1) 0.000 5.033 (2.095–12.089)
NNIS risk index, n (%)   0.000 6.067 (3.954–9.309) 

0 29 (26.61) 2048 (54.5)   
1 47 (43.12)  1459 (38.82)   
2 33 (30.27) 248 (6.6)   
3 0 (0)      3 (0.08)   

BMI – body mass index; ASA – American Society of Anesthesiologists; NNIS – National Nosocomial Infections System; RR – relative risk;  
CI – confidence interval; n (%) – numbers of patients (percentage); ґ  ± SD – mean ± standard deviation. 
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Table 4 
Independent predictors of surgical site infection (SSI) by stepwise multivariate logistic regression 

Variable RR 95% CI S.E. p-value 
Contaminated and dirty/infected wound 3.753 2.170–6.492 0.280 0.000 
Smoking 2.576 1.593–4.164 0.245 0.000 
Preoperative infection 2.512 1.129–5.588 0.408 0.024 
NNIS risk index 2.141 1.069–4.289 0.354 0.032 
Body mass index 1.066 1.017–1.118 0.024 0.008 
Length of hospital stay 1.056 1.041–1.070 0.007 0.000 

RR – relative risk; CI – confidence intervals; S.E. – standard error; NNIS – National Nosoconial Infecting System. 

 

Microorganisms were isolated in 70 (64.2%) SSIs of the 
109 recorded SSIs. Of these, one species was isolated from 58 
SSIs, 2 from 10 SSIs, and 3 from 2 SSIs. Staphylococcus 
aureus (S. aureus) was most frequently isolated microorgani-
sam 33/109 (45.7%) of laboratory confirmed SSIs (32 SSIs) of 
which 43.7% (18/32) were methicillin-resistant (MRSA). Next 
was Acinetobacter spp. (9 SSIs or 12.9% laboratory confirmed 
SSIs) of which 22.2% isolates were resistanat to carbapenems. 
This species followed by Enterococcus spp. (8 or 11.4% of 
laboratory confirmed SSIs) without registred resistance to van-
comycin (VRE), Klebsiella spp. (7 SSIs or 10.0% of laboratory 
confirmed SSIs, of which 85.7% were the 3rd generation 
cephalosporin-resistant), and Pseudomonas aeruginosa (7 SSIs 
or 10.0% of laboratory confirmed SSIs of which 81.5% were 
resistant to fluoroquinolones, and 28.6% to carbapenems). 

Discussion 

The reduction in SSI incidence to a minimal level can 
produce great benefits for the patients and would economize 
resources. 

In 2006 SSI surveillance has become an integral part of 
current hospital infection control programs in the MMA. 
This study provides important information about the inci-
dence rate of orthopedic operative procedures, the orthopedic 
patient characteristics, RFs related to health care and micro-
organisms isolated from SSIs in a large group of patients 
admitted to the Clinic for Orthopedic Surgery and Trauma-
tology during the study period. 

The incidence rate of SSI (2.8%) found in the present 
study was similar to figures reported by the authors from de-
veloping countries 14. The effectiveness of SSI surveillance in 
orthopedics has been demonstrated in different studies 5, 15, 16. 
In our study the rate was 4.6% in the first year, which de-
creased to 1.6% in the fourth surveillance year. 

Comparing our data with data from the systems of other 
countries, we found diferences in the infection rate for some 
procedures. Operative procedures for open fracture were not 
complicated with SSIs and data from this category should be 
interpreted with caution due to a small number of procedures 
(Table 1). 

Also, we found that the incidence rate was much higher 
than that reported in the US and England for limb amputa-
tion 7, 17. Limb amputation surgery showed decreases in SSI 
incidence from 15.6% in 2007 to 7.0% in 2010. That is simi-
lar to English analysis which showed consistent decreases in 
the inpatient SSI incidence 7. 

Reduction in long bone fracture and repair of the neck 
of the femur were operative procedures which showed a de-
creasing SSI rate. Data from hospitals in England in 2011/12, 
showed year-on-year decreases in the incidence of SSIs for 
same operations, too 7. 

SSIs were more common in our hospital than in hospitals 
in Scotland, England, and US after hip and knee protheses 7, 17, 18. 

In our patients SSIs were more common in the category 
of other musculosceletal procedures than in the US and Bra-
zil 14, 17, but we registered the trend of decreases in the SSI 
incidence from 11.3% in 2007 to 1.8% in 2010. 

A number of factors may explain this difference, in-
cluding different helthcare systems, type of hospital, prac-
tices, patient mix, length of stay etc. 

Of 109 SSIs, 30 (27.5%) were superficial infections, 45 
(41.3%) deep infections and 34 (31.2%) organ-spaces infec-
tions. In the US, some hospitals with a high volume of sur-
gery perform surveillance only for deep incisional and or-
gan/space infections, which termed the complex SSIs 19. In 
our study complex infections were 72.5% of SSIs. Such in-
fections require rehospitalization, revision surgery and intra-
venous antibiotic therapy. 

An increased risk for infection in the presence of pre-
disposing factors is of particular concern for orthopedic sur-
geons. The multivariate method used in our analysis allowed 
factors to be identified which had both a significant and an 
independent association with SSIs after orthopedic surgery: 
contaminated and dirty/infected wound, smoking, preopera-
tive infection, NNIS risk index, body mass index, length of 
hospital stay (Table 4). The results of our multivariate analy-
sis showed that the risk of SSIs increased consistently across 
all surgical categories where the wound class was contami-
nated/dirty. Although contaminated and dirty/infected wound 
is non-modifiable RF for SSIs, it is important to implement 
perioperative measures to optimize SSIs outcome. Serbian 
and MMA guidelines for SSIs prevention identify evidence-
based measures in the perioperative period such as glucose 
control, skin antisepsis and antimicrobial prophylaxis to min-
imize the risk of wound infection 20. Negative effects of 
smoking on conditions of the musculoskeletal system and 
treatment of these conditions, are well-documented 21. The 
present study confirms that smoking is a strong predictor for 
SSIs in our orthopedic patients, too. 

Microorganisms from a distant source of infection, princi-
pally through hematogenous spread, can cause SSIs in orthope-
dic patients 22. The presence of preoperative infections signifi-
cantly differed between our patients with and without SSIs. So, 
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the practice to prevent SSIs aimed to minimize the number of 
microorganisms introduced into the operative site 20. 

The NNIS system provides risk index for stratification 
of SSIs. It is widely used, operation-specific and prospec-
tively applied and validated method for accounting for dif-
ferences in case mix. The important step in our study was 
SSI stratification rates according to NNIS risk index. 

In a report on surveillance of SSIs in Europe the cumula-
tive incidence by NNIS risk index varied from 0.7% for hip 
prothesis operation with risk index of 0, to 2.7% with risk in-
dex of 2 or 3 2. In our study NNIS risk index for the same op-
erations varied from 0.6% to 6.7%. For knee prosthesis opera-
tion, surveillance in Europe showed a variation of incidence by 
NNIS from 0.6% with a risk index of 0, to 1.9% with the risk 
index of 2 or 3, while our resultes showed a variation of inci-
dence by NNIS from 2.9% with risk index of 0, to 2.2% with 
risk index of 2 or 3. 

Yuan and Chen 23 meta-analysis showed that obesity 
had about two fold increased risk of SSIs in orthopedics. 
Our study confirms that obesity increases SSIs in orthope-
dics patients because of BMI determined as independent 
RF for SSIs (Table 4). 

The LHS could be a cause and/or consequence of SSIs. 
Whitehouse et al. 4 reported that orthopedic SSIs prolong total 
hospital stays by a median of 2 weeks per patient. Our study 
showed very similar results. The patients with SSI stayed in 
hospital 24.72 days vs patients without SSI who stayed in hos-
pital 15.95 days. 

S. aureus was the most frequently isolated microor-
ganism – 45.7% of which 43.7% were methicillin-resistant 

Staphylococcus aureus (MRSA). In France and England this 
pathogen was also a predominant isolate in the orthopedic cat-
egories, with decreasing occurrence of MRSA, which could be 
explained by the impact of various national policies directed at 
controlling MRSA 5, 7, 24. 

Acinetobacter spp. was second most frequent germ of 
SSIs in our patients. There is a study which provides im-
portant information about the RFs of nosocomial Acineto-
bacter spp. infections in a large cohort of surgical patients 
in MMA 25. 

There is a limitation of our study due to no postdis-
charge surveillance performed to detect SSIs. The Finish 
authors showed that although postdischarge surveillance 
had a large impact on the rate of SSIs after orthopedic sur-
gery, it detected only a minority of deep incisional and or-
gan/space SSIs 26. 

Conclusion 

The results of our study are valuable in documenting 
the relations between risk factors and surgical site infec-
tions in patients undergoing orthopedic surgery. Compari-
son of our results with the results of healthcare systems 
from other countries suggests active surveillance as an im-
portant component of surgical site infections reduction 
strategy. 

The results of this study were communicated with the 
orthopedic surgical team to initiate greater attention to the 
national recommendation in prevention and control of sur-
gical site infections. 
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Abstract 
 
Background/Aim. Hepatitis C is an important sociomedical 
problem worldwide due to frequent progression to chronic dis-
ease, occurrence of liver cirrhosis and hepatocellular carcinoma. 
Standard pegylated interferon alfa 2a plus ribavirin therapy results 
in resolution of infection only in 50% of patients. The aim of this 
study was to determine the association of various factors with re-
sponse to the therapy in patients with chronic heptitis C virus 
(HCV) infection. Age and sex of patients, inoculation risk factors, 
histopathological changes in the liver, viral load and HCV geno-
type were analyzed. Methods. The study included a group of 121 
patients with chronic HCV infection. The treatment was carried 
out 24 weeks for virus genotype 2 and 3, and 48 weeks for geno-
type 1 and 4. The degree of histopathological changes in the liver 
was determined by hematoxylin and eosin staining, whereas 
polimerase chain reaction was used for HCV genotyping. Results. 
In the group of non-responding patients genotype 1 was repre-

sented with 100%, while in the other groups, although predomi-
nantly present, its percentage was lower. Unresponsiveness to 
therapy and relapse of disease were associated with higher viral 
load and advanced fibrosis. Intravenous use of psychoactive sub-
stances, as a risk factor, was present in a high percentage in the 
group of patients with sustained response, while blood transfusion 
and dialysis were leading risk factors in the group of relapse re-
sponders and non-responders. Conclusion. The results of our 
study showed that the treatment outcome of chronic HCV infec-
tion was associated with baseline HCV ribonucleic acid, HCV 
genotype, route of infection and the degree of histopathological 
changes in the liver. 
 
 
Key words:  
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Apstrakt 
 
Uvod/Cilj. Hepatitis C virusna (HCV) infekcija predstavlja veliki 
medicinski, ekonomski i socijalni problem u svetu. Standardna te-
rapija pegilovanim interferonom alfa 2a i ribavirinom dovodi do 
rezolucije bolesti kod samo oko 50% bolesnika. Cilj ovog rada bio 
je da se utvrdi povezanost faktora rizika od nastanka infekcije, ge-
notipske zastupljenosti virusa i stepena patohistoloških promena 
jetre sa odgovorom na terapiju kod bolesnika sa hroničnom HCV 
infekcijom. Metode. Ispitivanjem je obuhvaćena grupa od 121 bo-
lesnika sa hroničnom HCV infekcijom. Lečenje je sprovedeno to-
kom 24 nedelje za genotip virusa 2 i 3, i tokom 48 nedelja za geno-
tip 1 i 4. Za određivanje genotipa virusa korišćena je metodologija 

lančane reakcije polimeraze. Stepen patohistoloških promena jetre 
određivan je standardnom hematoksilin-eozin metodom. Rezulta-
ti. U ispitivanoj grupi bolesnika najzastupljeniji HCV genotip bio je 
genotip 1. U grupi bolesnika bez odgovora na terapiju genotip 1 
bio je zastupljen sa 100%, dok je u ostalim grupama, iako domi-
nantno prisutan, njegov procenat bio znatno niži. Najveći broj vi-
rusnih čestica registrovan je u grupi bolesnika sa nepovoljnim od-
govorom na terapiju. Najviši procenat bolesnika bez fibroze (F0) ili 
sa niskim stepenom fibroze (F1) nalazio se u grupi bolesnika sa 
povoljnim odgovorom na terapiju, dok se najveći broj bolesnika sa 
izraženom fibrozom (F3 i F4) nalazio među bolesnicima sa nepo-
voljnim odgovorom  na terapiju. Intravenska upotreba psihoaktiv-
nih supstanci kao faktor rizika bila je prisutna u visokom procentu 

Correspondence to: Željko Mijailović, Department of Infectious Diseases, Clinical Center of Kragujevac, Bitoljska 2/7,  
34 000 Kragujevac, Serbia. Phone: +381 64 167 5986. E-mail: drmijailović70@gmail.com 



Page 506 VOJNOSANITETSKI PREGLED Vol. 72, No 6 

kod bolesnika sa povoljnim odgovorom, dok su transfuzija krvi i 
dijaliza bili vodeći faktor rizika za bolesnike kod kojih je doš-
lo do relapsa HCV i kod onih bolesnika koji nisu odgovorili 
na terapiju. Zaključak. Rezultati ove studije pokazuju da je 
ishod lečenja hronične HCV infekcije povezan sa bazalnim 
nivoom HCV ribonukleinske kiseline u momentu postavljanja 

dijagnoze, genotipom HCV virusa, načinom infekcije i stepe-
nom oštećenja parenhima jetre. 
 
Ključne reči: 
hepatitis c; hepatitis, hronični; lečenje, ishod; faktori rizika; 
genotip; histološke tehnike; bolest, prenošenje. 

 

Introduction 

Hepatitis C virus (HCV) infection is a major medical, 
social and economic problem in the world. It is assumed that 
about 180 million people worldwide have chronic HCV in-
fection 1, 2. The discovery of HCV in 1989 clarified the etiol-
ogy of a large number of posttransfusion hepatitis with un-
known cause 3. Until 1990, the most important route of infec-
tion was transfusion of blood and blood products, and today 
that is the intravenous use of psychoactive substances. Most 
patients with acute HCV infection have no distinct symptoms 
and the diagnosis is usually made accidentally, finding ele-
vated activities of serum aminotransferases on routine bio-
chemical testing. The outgo of acute HCV infection depends 
on many factors, such as virus genotype and the strength of 
host immune response. Nearly 75% of patients with acute 
hepatitis C develop chronic disease 4. The progression of dis-
ease is associated with alcohol abuse 5, the presence of diabe-
tes 6, age of the patient 7, co-infection with HIV and/or other 
primary hepatotropic viruses 8. About 10–20% of patients 
with chronic hepatitis C will develop liver cirrhosis 4 and 
hepatocellular carcinoma occurs in about 1–5% of cases 9. 
Standard treatment of hepatitis C using pegylated interferon 
alfa 2a (PEG-IFNα-2a) and ribavirin (RBV) is successful in 
only half of patients. Moreover, therapy is costly and has 
diverse side-effects (flu-like symptoms, depression, ane-
mia, leucopenia, nausea, cough, rash, etc.). Thus, identify-
ing factors that influence the outcome of therapy is of great 
importance.  

The aim of this study was to determine the association 
of various factors with response to PEG-IFNα-2a plus RBV 
combined therapy in patients with chronic HCV infection. 

Methods 

This prospective study was carried out in the Depart-
ment of Infectious Diseases, Clinical Center of Kragujevac, 
between 2005 and 2009. This study group consisted of 121 
patients with chronic hepatitis C. Written informed consent 
was obtained from all patients according to the Declaration 
of Helsinki, and the local Ethics Committee approved the 
study. Anamnesis, biochemical analysis, liver biopsy, 
quantification of viral load and genotyping were acquired 
for each patient before the beginning of the treatment. 
Histopathological data were obtained by standard hema-
toxylin-eosin (HE) staining of biopsy specimens and liver 
damage was scored according to Knodell et al. 10. The pa-
tients were treated with PEG-IFNα-2a (180 µg/week) and 
RBV (800–1200 mg/day body weight-adjusted) in a period 
of 24 weeks for genotype 2 and 3 and 48 weeks for geno-

type 1 and 4. Sustained virological response (SVR) was de-
fined as an undetectable HCV ribonucleic acid (RNA) six 
months after completing the therapy. Non-responsiveness 
(NR) to the therapy was defined as detectable HCV RNA 
during and at end of the therapy. Reappearance of viral 
RNA after completing the therapy in patients whose se-
rum HCV RNA was undetectable during or at the end of 
the treatment was categorized as relapse (relapse respond-
ers – RR). 

All the results were statistically examined with the 
commercial SPSS program (version 19.0, SPSS Inc., Chi-
cago, IL). Central tendency, variability and frequency were 
analyzed, according to the type of data collected, stratified 
by the subgroups of the patients of interest. Mann-Whitney 
U-test and Kruskal-Wallis-test were used for comparative 
analysis between the groups of nonparametric data. Contin-
gency tables were used to analyze the relationship between 
two or more variables. 

Results 

Characteristics of the patients 

The study group of 121 patients comprised of 80 
(66%) males and 41 (34%) females with the average age 
41.9 ± 14 years. The number of males was significantly 
higher than the number of females (p = 0.004). The route of 
infection was intravenous use of psychoactive substances 
(IVU PAS) in 41 (33.84%) patients, blood transfusion in 23 
(19%), dialysis in 15 (12.4%), sexual contact in 3 (2.48%), 
professional exposure in 2 (1.65%), perinatal transmission 
in 1 (0.83%) patient, and for 36 (29.7%) patients the route 
of virus transmission was unknown (Figure 1A). The me-
dian viral load (HCV RNA titer) in the whole group was 
3,839.500 IU/mL. HCV genotype 1 was dominant (83 of 
121 patients, 68.6%), represented in statistically higher 
number than other genotypes (p < 0.001). Genotype 3 was 
registered in 33 (27.2%) patients, genotype 4 in 3 (2.6%) 
and genotype 2 in 2 (1.65%) patients (Figure 1B). Liver bi-
opsy specimens were obtained from 104 patients and 
scored according to Knodell et al. 10. The degree of fibrosis 
was evaluated as: no fibrosis (F0), recorded in 11 (10.6%) 
patients, F1 found in 48 (46.1%), F2 in 25 (24.0%), F3 in 
14 (13.47%) and F4 in 6 (5.77%) patients (Figure 1C). 

Regarding the response to the therapy, data were ob-
tained for 95 subjects. SVR was achieved in 69 (72.63%) 
patients, 9 (9,47%) patients were NR to the therapy and 17 
(17.89%) patients were RR (Figure 1D). According to 
treatment response all data were organized in three groups: 
SVR, RR and NR. 
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Viral factors influencing response to the therapy 

The lowest median HCV RNA levels were registered in 
the patients with favorable response to the therapy (SVR – 
2,378.250 IU/mL), higher in RRs (4,968,000 IU/mL) and the 
highest in NRs (6,021.000 IU/mL) (Figure 2). 

Although dominant in all four groups, genotype 1 was 
the most frequent in NRs (9 of 9 patients; p < 0.001). The 
second most frequent was genotype 3, present in high per-
cent in the group of SVRs (25 of 69 patients – 36.23%; 
p < 0.001), while lesser in RR (4 of 17 – 23.53% patients). 
Genotype 4 was found only in the SVR group in 3 (4.35%) 

of 69 patients. One patient with genotype 2 the group of RRs 
was registered in (5.88%) (Table 1). 

Host factors influencing response to the therapy 

Except for the SVR group (p = 0.026), there was no sta-
tistically significant difference in the age of the patients, as 
well as in the percent of the males and the females among the 
study groups (Table 1). 

IVU PAS as the route of viral inoculation was present 
in statistically higher percentage in the group of the patients 
with SVR (43.48%; p = 0.026), while blood transfusion and 
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Fig. 1 – Characteristics of the patients: (A) Rate of hepatitis C virus (HCV) transmission route; (B) HCV 

genotypes; (C) Stage of fibrosis, and (D) Responsiveness to the therapy. 
IVU PAS – intravenous use of psychoactive substances; G – genotype; F – fibrosis; SVR – sustained virological response; RR – relapse 

responder; NR – non-responsiveness. 
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Fig. 2 – Median viral load related to the response to the therapy. 
SVR – sustained virological response; RR relapse responder; NR – non-responsiveness; 

SVR – sustained virological response; RR – relapse responder; NR – non-responsiveness; IVU PAS 
– intravenous use of psychoactive substances; *p < 0.05; **p < 0.01. 

 

Vuković RV, et al. Vojnosanit Pregl 2015; 72(6): 505–509. 



Page 508 VOJNOSANITETSKI PREGLED Vol. 72, No 6 

Vuković RV, et al. Vojnosanit Pregl 2015; 72(6): 505–509. 

 
Table 1 

Response to  pegylated interferon alfa-2a plus ribavirin therapy depending on the patients characteristics, route of 
hepatitis C virus (HCV) infection, HCV genotypes, and the stage of liver fibrosis 

The patients grouped according to the treatment response Characteristics of the patients 
SVR (n = 69) RR (n = 17) NR (n = 9) 

Age (years) 37* 46 48 
Gender, n (%)    

male  46  (66.7) 10 (55.6) 6 (66.7%) 
female 23  (33.33) 7 (44.4) 3 (33.33%) 

Route of infection, n (%)    
IVU PAS 30 (43.48)* 2 (11.76)  1 (11.11) 
transfusion 14 (20.29) 4 (23.53) 3 (33.33) 
dialysis 4 (5.80) 3 (17.65) 3 (33.33)* 
sexual transmission 0 (0)  1 (5.88) 0 (0) 
professional exposure 1 (1.45) 0 (0) 0 (0) 
perinatal transmission 1 (1.45) 0 (0) 0 (0) 
unknown 19 (27.54) 7 (41.18)  2 (22.22) 

HCV genotypes (G), n (%)    
G1 41 (59.42) 12 (70.59) 9 (100.0)** 
G2 0 (0.0) 1 (5.88) 0 (0.0) 
G3 25 (36.23)** 4 (23.53) 0 (0.0) 
G4 3 (4.35) 0 (0.0) 0 (0.0) 

    
Rate of fibrosis (F) stage, n (%) SVR (n = 63) RR (n = 14) NR (n = 6) 

F0 7 (11.11) 1 (7.14) 0 (0) 
F1 31 (49.21) 5 (35.71) 1 (16.7) 
F2 17 (26.98) 4 (28.57%) 1 (16.7) 
F3 5 (7.94) 4 (28.57)* 2 (33.3%)* 
F4 3 (4.76) 0 (0%) 2 (33.3)* 

SVR – sustained virological response; RR – relapse responder; NR – non-
responsiveness; IVU PAS – intravenous use of psychoactive substances; *p < 0.05; **p 
< 0.01. 

 

dialysis were the leading risk factors in the group of RRs 
(transfusion – 23.53%, dialysis – 17.65%) and NEs (33.3% 
both) (Table 1). Dialysis as the route of infection was most 
frequent in the group of NRs (p = 0.023). 

Analysis of the relation between the degree of liver fi-
brosis and responsiveness to the therapy showed that the ma-
jority of the patients with F0 were in the group of SVRs (7 
patients), and only one patient in the RR group. F1 and F2 
were prevailing in the SVR (49.21% and 26.98%, respec-
tively), in the RR group F1, F2 and F3 were represented in 
the similar percent (35.71%; 28.57%; 28.57%, respectively) 
and in the group of NRs the most frequent were F3 and F4 
(33.3% each) (Table 1). F3 stage was significantly more im-
manent in the RR and NR patients (p < 0.05) and F4 in non-
responders (p < 0.05). 

Discussion 

The ultimate goal of PEG-IFNα-2a plus RBV therapy is 
the resolution of HCV infection. Considering that only half 
of treated patients achieve SVR, it is of great importance to 
reveal factors that may influence the outcome of the therapy. 
In the present study in the group of 121 patients host and vi-
ral factors that can affect the response to PEG-IFNα-2a plus 
RBV therapy were analyzed. 

The results of the study showed that the largest number 
of virus particles was registered in the group of NRs, 

whereas the lowest viral load was found in the SVRs. This 
data is in agreement with previous findings that baseline vi-
ral load correlates with treatment outcome, regardless the vi-
rus genotype 11. 

In our study, genotype 1 was dominant, represented in 
all the groups, and the genotype 3 was second most frequent. 
All NR patients were infected with HCV-1. Indeed, this 
genotype is a more aggressive strain and most difficult to 
treat 12. Clinical studies have shown that standard PEG-
IFNα-2a plus RBV therapy is quite successful in case of 
genotype 3 13. Similarly, we found genotype 3 significantly 
more immanent in the group of SVRs. Genotype 4 is consid-
ered to be associated with progression to cirrhosis and worse 
response to the therapy 14, 15, although recent clinical trials 
have demonstrated the opposite results 16. The results of our 

study are in accordance with the latest, given that all patients 
infected with HCV-4 responded to the therapy. 

The majority of studies point to age as predictive factor 
in reaching SVR 17. In our study we also found this correla-
tion. There was no statistically significant difference in the 
percent of males and females among the study groups. Simi-
larly, previous studies have shown that gender have no influ-
ence in achieving SVR 18. 

Up to 1990s the leading risk factor for HCV infection 
was blood transfusion. Ever since 1992, blood from donators 
has been screened for the presence of HCV. Nowadays the 
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most common route of infection is VU PAS, followed by trans-
fusion of blood and blood derivates, long-term hemodialysis, 
organ transplantation, sexual contact, perinatal transmission, 
nosocomial transmission, tattoos or body piercings and profes-
sional exposure. The results of our study are in accordance with 
this data since the most numerous were the patients infected 
through intravenous use of drugs, the second most frequent risk 
factor were transfusion and dialysis, and in a small percent of 
patients sexual contact, professional exposure and perinatal 
transmission. Analyzing data we found that in the group of 
SVRs the most frequent routes of HCV transmission were IVV 
PAS and blood transfusion, while in the group of RRs and NRs 
dialysis and transfusion were the leading risk factors. 

Chronic HCV infection gives rise to liver injury that can 
lead to formation of scar tissue, ie fibrosis. As inflammation 
continues, liver lesions are more massive and more liver tissue is 
replaced with nonfunctional connective tissue. About 10–20% 
of chronically infected patients can develop cirrhosis and liver 
cancer. Fibrosis is not an irreversible process. In patients who 
achieve SVR to the therapy, fibrosis stabilization and retraction 
occur 19. However, the presence of progressive fibrosis predicts 
a lower response rate 20. In the present study the majority of pa-
tients with stage F0 were in the group of SVRs and with in-
crease of the stage of fibrosis the response rate was decreasing. 

The patients with advanced fibrosis (F2 and F3) were the most 
prevailing in the group of RRs, and the patients with high stage 
fibrosis (F4) in the group of NRs. 

Conclusion 

The results of this study showed that the majority of pa-
tients on pegylated interferon alfa-2a plus ribavarin responded to 
the therapy (71.88%). Hepatitis C virus genotype, viral load, age 
of the patients and the stage of fibrosis were related to the re-
sponse to the therapy. Our study did not confirm the association 
between the gender of the patients and the treatment outcome. 
Intravenous use of psychoactive substances as the route of infec-
tion was the most frequent in the group of responders with sus-
tained virological response, and transfusion and dialysis in the 
group of the patients with poor response to the therapy (relapse 
responders and non-responders). 
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Abstract 
 
Background/Aim. The Fracture Risk Assessment Tool 
(FRAX® score) is the 10-year estimated risk calculation tool 
for bone fracture that includes clinical data and hip bone 
mineral density measured by dual-energy x-ray absorptiome-
try (DXA). The aim of this cross-sectional study was to elu-
cidate the ability of the FRAX® score in discriminating be-
tween bone fracture positive and negative pre- and post-
menopausal women with subclinical hyperthyroidism. 
Methods. The bone mineral density (by DXA), thyroid 
stimulating hormone (TSH) level, free thyroxine (fT4) level, 
thyroid peroxidase antibodies (TPOAb) titre, osteocalcin 
and beta-cross-laps were measured in 27 pre- and post-
menopausal women with newly discovered subclinical hy-
perthyroidism [age 58.85 ± 7.83 years, body mass index 
(BMI) 27.89 ± 3.46 kg/m2, menopause onset in 46.88 
± 10.21 years] and 51 matched euthyroid controls (age 
59.69 ± 5.72 years, BMI 27.68 ± 4.66 kg/m2, menopause 
onset in 48.53 ± 4.58 years). The etiology of subclinical hy-
perthyroisims was autoimmune thyroid disease or toxic goi-
ter. FRAX® score calculation was performed in both 
groups. Results. In the group with subclinical hyperthy-

roidism the main FRAX® score was significantly higher than 
in the controls (6.50 ± 1.58 vs 4.35 ± 1.56 respectively; 
p = 0.015). The FRAX® score for hip was also higher in the 
evaluated group than in the controls (1.33 ± 3.92 vs 
0.50 ± 0.46 respectively; p = 0.022). There was no correla-
tions between low TSH and fracture risk (p > 0.05). The 
ability of the FRAX® score in discriminating between bone 
fracture positive and negative pre- and postmenopausal fe-
male subjects (p < 0.001) is presented by the area under the 
curve (AUC) plotted via ROC analysis. The determined 
FRAX score cut-off value by this analysis was 6%, with es-
timated sensitivity and specificity of 95% and 75.9%, re-
spectively. Conclusion. Pre- and postmenopausal women 
with subclinical hyperthyroidism have higher FRAX® scores 
and thus greater risk for low-trauma hip fracture than euthy-
roid premenopausal women. Our results point to the use of 
FRAX® calculator in monitoring pre- and postmenopausal 
women with subclinical hyperthyroidism to detect subjects 
with high fracture risk in order to prevent further fractures. 
 
Key words:  
hip fractures; risk assessment; questionnaires; 
postmenopause; hyperthyroidism.

Apstrakt 
 
Uvod/Cilj. Alat za određivanje rizika od preloma kostiju 
(FRAX® skor) je matematički model za izračunavanje pret-
postavljenog desetogodišnjeg rizika od preloma kostiju koji 
uključuje kliničke podatke i gustinu koštane mase u predelu 
vrata i butne kosti izmerene osteodenzitometrijom (dual-
energy x-ray absorptiometry – DXA). Cilj ove studije preseka bio 
je da se proceni primenljivost skora FRAX® u prepoznava-
nju osoba sa povećanim rizikom od preloma kostiju i utvrdi 
da li supklinički hipertireoidizam nosi veći rizik od preloma 
kosti u odnosu na eutireoidno stanje. Metode. Mineralna 

koštana gustina merena DXA metodom, tireostimulišući 
hormon (TSH), slobodni tiroksin (fT4), antitela na tireope-
roksidazu (TPOAt), osteokalcin i beta cross-laps mereni su 
kod 27 žena sa nedavno dijagnostikovanim supkliničkim hi-
pertireoidizmom (58,85 ± 7.83 godina, indeks telesne mase 
(ITM) 27,89 ± 3,46 kg/m2, nastanak menopauze u 
46,88 ± 10,21 godini) i 51 žene uporedivih osobina 
(59,69 ± 5,72 god, ITM 27,68 ± 4,66 kg/m2, nastanak me-
nopauze u 48,53 ± 4,58 godini). FRAX® skor je upotrebljen 
za procenu rizika od preloma kostiju u obe grupe. Rezulta-
ti. Ukupni skor FRAX® (6,50 ± 1,58 vs 4,35 ± 1,56, 
p = 0,015) i skor FRAX® za prelom kuka (1,33 ± 3,92 vs 
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0,50 ± 0,46, p= 0,022) bio je značajno veći u grupi sa sup-
kliničkim hipertireoidizmom u odnosu na kontrolnu grupu.  
Nije bilo korelacije između nivoa TSH i rizika od frakture 
(p > 0,05). Kompetentnost skora FRAX® u razlikovanju 
pre-i postmenopauzalnih žena sa rizikom od frakture i bez 
rizika (p < 0.001) je prikazana površinom ispod krive (AUC) 
pomoću ROC analize. Cut-off vrednost skora FRAX® bila je 
u ovoj analizi 6%, sa pretpostavljenom senzitivnošću i spe-
cifičnošću od 95% i 75,9%. Zaključak. Pre- i postmenopa-
uzalne žene sa supkliničkim hipertireoidizmom imaju veći 

skor FRAX® i time veći rizik od preloma kuka na malu tra-
umu nego eutireoidne žene. Naši rezultati ukazuju na to da 
primena FRAX® kalkulatora u grupi pre- i postmenopau-
zalnih žena sa supkliničkim hipertireoidizmom doprinosi 
prepoznavanju osoba sa povećanim rizikom od preloma ko-
stiju. 
 
Ključne reči: 
kuk, prelomi; rizik, procena; upitnici; postmenopauza; 
hipertireoidizam. 

 

Introduction 

Thyroid hormones are essential for bone development in 
children and acquisition of peak bone mass and bone turnover in 
adults 1–3. In adults, thyroid hormones play important role as 
homeostatic regulators that maintain bone mass. Thyroid stimu-
lating hormone (TSH) affects bone metabolism in direct path-
way via specific receptors on the bone, although thyroid hor-
mones exert catabolic effect on bone tissue by stimulating os-
teoclast activity 4, 5. It is well known that overt hyperthyroidism 
and hypothyroidism increased the risk for bone fractures. Hy-
perthyroidism affects bone turnover by increasing bone resorp-
tion. Hypothyroidism suppresses bone formation and bone turn-
over, but underlying mechanism between hypothyroidism and 
fracture risk is not clear 6. Some studies suggest that even mild 
or moderate thyroid disease is a respective risk factor for osteo-
porotic fractures, especially in postmenopausal women 7, 8. Bone 
mineral density (BMD) is traditionally a predictive factor for os-
teoporotic fractures. The Fracture Risk Assessment Tool 
(FRAX® score) was recommended by the World Health Organi-
zation (WHO) 9. This tool enabling a 10-year prediction for pos-
sible fractures, incorporates BMD measured by dual-energy-X-
ray-absorptiometry (DXA) on the femoral neck, and a few of 
independent risk factors for fractures on low trauma like: age, 
previous fractures, parental hip fracture, body mass index 
(BMI), current smoking, usage of drugs which could affect bone 
density, alcohol abuse and poor health 10–15. 

The aim of this cross-sectional study was to elucidate the 
ability of the FRAX® score in discrimination between bone frac-
ture positive and negative pre- and postmenopausal women with 
subclinical hyperthyroidism in order to identify individuals at 
high risk for future osteoporotic fractures. 

Methods 

FRAX® score calculation (10-year estimated risk for bone 
fracture) and measurement of thyroid peroxydase antibodies 
(TPOAb), bone markers, osteocalcin and beta-cross-laps (β-
cross-laps) were performed in the group of 27 peri- and post-
menopausal women with newly discovered subclinical hyper-
thyroidism [age 58.85 ± 7.83 years, body mass index (BMI) 
27.89 ± 3.46 kg/m2, menopause onset in 46.88 ± 10.21 years] 
and 51 matched euthyroid controls (age 59.69 ± 5.72 years, BMI 
27.68 ± 4.66 kg/m2, menopause onset in 48.53 ± 4.58 years). 
The etiology of subclinical hyperthyroidism was autoimmune 
thyroid disease or toxic goiter. 

The inclusion criteria for studied group were:  women, 
40–70 years of age, with the TSH level lower than 0.3 mIU/L 
and free thyroxin (fT4) level within the normal range. Addi-
tional including criteria were: no previous history of thyroid 
disease, no bowel disease with malabsorption and no steroid 
therapy longer than 6 months during the life. The studied and 
the control group were assessed via a questionnaire about in-
dependent risk factors for osteoporosis, such as previous frac-
tures, current cigarette smoking, alcohol consumption, parental 
fractures and onset of menopause. 

TSH and fT4 leveles measured by chemiluminescent mi-
croparticle immunoassay (CMIA) (Abbott, ARCHITECT 
ci8200). Reference ranges for TSH were 0.35–4.94 mIU/mL 
with analytical sensitivity of ≤ 0.1 µIU/mL and for fT4 9.0–
19.1 pmol/L with analytical sensitivity of ≤ 0.4 ng/dL. The 
TPOAb was measured by CMIA for the quantitative determi-
nation of the IgG class of TPOAb in human serum and plasma 
(Abbott, ARCHITECT i system,). Reference values were 
< 5.61 IU/mL. Osteocalcin and β-cross-laps were determined 
by electrochemiluminescence immunoassay (ECLIA) (Roche, 
Cobas e601). The reference range for osteocalcin was 15–46 
ng/mL, and for β-cross-laps 104–1008 pg/mL. The bone min-
eral density was measured by dual energy X-ray bone densi-
tometer Lunar DPX. Measuring was performed on the lumbar 
spine and left femoral neck. BMD was expressed as standard 
deviation (SD) in T-score. The fracture risk was calculated by 
the FRAX® score assessment for Turkey 16, 17. 

 
Statistical analysis 
 
Statistical analysis was performed using SPSS statistical 

software (SPSS for Windows, release 20.0, SPSS, Chicago, 
IL). Data were expressed as mean values with SD or as abso-
lute numbers with percentages. Numeric variables were ana-
lysed using Student’s t-test or the Mann-Whitney U-test (for 
skewed data), while categorical data were analyzed using a χ2 
test and Fisher’s exact test, as appropriate. Odds ratios (ORs) 
for vertebral and hip fracture in relation to thyroid function 
were determined using unadjusted and adjusted logistic regres-
sion (adjusted for age, BMI and BMD, expressed as T-score). 
Stepwise adjusted regression analysis of relationships between 
thyroid status and BMD, bone turnover and FRAX® scores 
was performed after adjustment for age, BMI and smoking. 
The ability of the FRAX® score and TSH in discriminating 
between bone fracture positive and negative perimenopausal 
women with subclinical hyperthyroidism was described by 
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the Receiver Operating Characteristic (ROC) curve method. 
The curves were drawn by plotting the sensitivity against the 
false positive rate (1-specificity), for varying the cut-off of 
the FRAX® score and TSH levels. The area under the curve 
(AUC) represents a quantitative measure of predictive value 
of TSH and FRAX® score for bone fracture. In all tests, p 
value < 0.05 was considered to be statistically significant. 

The study was conducted according to the principles 
expressed in the Declaration of Helsinki and was approved 
by the institutional Ethics Board of the Faculty of Medicine, 
University of Belgrade, Serbia. 

Results 

The anthropometric, biochemical, BMD and personal 
history data of both examined groups are presented in Table 1. 

There were no significant differences in mean values of 
the evaluated descriptive parameters including parents’ frac-
tures, current smoking, type 2 diabetes mellitus, as well as 
treatment with corticosteroids. Also, there were no signifi-
cant differences between groups concerning age, BMI and 
fat mass. 

The TSH level was significantly lower in subjects with 
subclinical hyperthyroidism in comparison with the control 
group (0.0730 ± 0.05 vs 2.23 ± 0.94 mIU/mL, respectively; p 

< 0.001). The fT4 level significantly higher in the examined 
group than in the healthy subjects (15.88 ± 2.21 vs 13.82 ± 
1.31 pmol/L, respectively; p < 0.001). TPOabs were more 
prevalent in subclinical hyperthyroid women than in the 
healthy women (44.4% vs 3.9%, respectively; p < 0.001). 

BMD in the lumbar spine was not significantly lower in 
the studied than in the control (-1.24 ± 1.10 vs -1.13 ± 1.59, 
respectively; p = 0.73). The hip T-score was lower in the ex-
amined group than in the controls (-1.34 ± 0.73 vs -0.68 ± 
0.90, respectively; p = 0.002). There was no significant dif-
ference in bone markers – osteocalcin (25.99 ± 12.74 vs 
21.79 ± 5.34 ng/mL, respectively; p = 0.22) and β-cross-laps 
(374.97 ± 180.68 vs 306.88 ± 110.73, pg/mL respectively; p 
= 0.18) between the two groups. 

The main fracture risk, main FRAX® score, was higher 
in the examined than in the control group (6.50 ± 1.58 vs 
4.35 ± 1.56 respectively; p = 0.015) and fracture risk for hip 
was also higher in the group with subclinical hyperthyroid-
ism (1.33 ± 3.92 vs 0.50 ± 0.46 respectively; p = 0.022) (Ta-
ble 1). 

Unadjusted and adjusted (for age, BMI and lumbar 
spine T-score) logistic regression analysis indicated that the 
parameter of thyroid function and bone markers in subclini-
cal hyperthyroid women were not related to fracture 
(p > 0.05) (Table 2). 

Table 1 
Characteristics of the subclinical hyperthyroid and healthy women 

p Parameter Subclinical hyperthyroidism Healthy women 
Subjects, n 27 51  
Age (years), ґ ± SD 58.85 ± 7.83 59.69 ± 5.72 0.593 
BMI (kg/m2), ґ ± SD 27.91 ± 4.57 27.68 ± 4.66 0.830 
Fat mass, (%) ґ ± SD 42.15 ± 10.21 43.41 ± 5.79 0.530 
Menopause (years), ґ ± SD 46.88 ± 10.21 48.53 ± 4.58 0.343 
Current smoking, n (%) 6 (22.2%) 10 (19.6%) 0.786 
Diabetes mellitus, n (%) 1 (3.7%) 2 (3.9%) 0.960 
Parental fractures, n (%) 3 (11.1%) 5 (9.8%) 0.856 
TSH (mU/L), ґ ± SD 0.0730 ± 0.05 2.23 ± 0,94 < 0.001 
FT4 (mU/L), ґ ± SD 15.88 ± 2.21 13.82 ± 1.31 < 0.001 
TPOAb, n (%) 12 (44.4%) 2 (3.9%) < 0.001 
T score (L1-L4), ґ ± SD -1.24 ± 1.10 -1.13 ± 1.59 0.738 
T score hyp, ґ ± SD -1.34 ± 0 .73 -0.68 ± 0 .90 0.002 
Osteocalcin, ґ ± SD 25.99 ± 12.74 21.79 ± 5.34 0.225 
β-Cross-laps, ґ ± SD 374.97 ± 180.68 306.88 ± 110.73 0.188 
FRAX® (main), ґ ± SD 6.50 ± 1,58 4.35 ± 1.56 0.015 
FRAX® (femoral neck), ґ ± SD 1.33 ± 3.92 0.50 ± 0.46 0.022 
Previous fractures, n (%) 3 (11.1%) 1 (2.0%) 0.081 
BMI – body mass index; TSH – thyroid stimulating hormone; FT4 – free thyroxine; TPOAb – thyroid peroxydase antibodies;  

FRAX – the Fracture Risk Assessment Tool score. 
 

Table 2 
Relationship between thyroid function tests and fracture 

Adjusted* logistic regression model Unadjusted logistic regression model 
Parameter OR per unit  OR per unit  

p p change 95% CI for OR change 95% CI for OR 
TSH 0.320 0.618 1.240–1.594 0.343 0.628 0.240–1.643 
FT4 0.251 1.334 0.816–2.180 0.402 1.266 0.729–2.198 
TPOAb 0.999 0.000 0.000 0.998 0.000 0.000 
OC 0.445 0.946 0.822–1.090 0.895 1.009 0.880–1.158 
BCL 0.483 0.997 0.989–1.005 0.871 1.001 0.991–1.011 
BMI 0.579 1.061 0.860–1.310 

*Adjusted for age, BMI and T score for L1-L4; OR – odds ratio; CI – confidence level; TSH – thyroid stimulating hormone; fT4 
– free thyroxine level; TPOAb – thyroid peroxydase antibodies; OC – osteocalcin; BCL – beta-cross-laps; BMI – body mass 
index. 
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The ability of the TSH and FRAX® score in discrimi-
nating between bone fracture positive and negative pre- and 
postmenopausal female subjects is presented by AUC plotted 
in ROC analysis (Table 3, Figure 1). 

The determined FRAX® score cut-off value by this analy-
sis is 6%, with estimated sensitivity and specificity of 95% and 
75.9%, respectively (Figure 1). 

Polovina S, et al. Vojnosanit Pregl 2015; 72(6): 510–516. 

 
Fig. 1 – The ability of TSH in discriminating between 

bone fracture positive and negative pre- and 
postmenopausal female subjects. 
TSH – thyroid stimulating hormone. 

 
 

 
 

Fig. 2 – The hip FRAX® and TSH. 
TSH – thyroid stimulating hormone;  

FRAX® – Fracture Risk Assessment Tool. 
 
 

 
Fig. 3 – The main FRAX® score and FT4. 

FRAX® – Fracture Risk Assessment Tool; fT4 – free thyroxine. 
 

 
Fig. 4 – The hip FRAX® score and FT4. 

FRAX® – Fracture Risk Assessment Tool; fT4 – free thyroxine. 
 

 

Table 3 
ROC analysis of the association between TSH and FRAX® 

score 
Parameters Area SE p 95% CI for SE 
TSH 0.644 0.162 0.336 0.326–0.961 
Main FRAX® 
score 

0.998 0.003 0.001 0.992–1.005 

Hip FRAX® 
score 

0.750 0.192 0.094 0.373–1.127 

The association was found between TSH and the main 
FRAX® score (p = 0.001). The relationship between thyroid 
function tests, T-score, markers of bone turnover and FRAX® 
scores after adjustment for age or age, BMI and smoking is pre-
sented in Table 4. 

A significant association was found between serum TSH 
(p < 0.001), fT4 (p = 0.02) and femoral neck BMD (Table 4). 

TSH was in association with hip FRAX® score and that 
was statistically significant (p = 0.046) (Figure 2). 

The association (p = 0.008) between fT4 and main FRAX® 
score was also found as well as between fT4 and hip FRAX® 
score (p = 0.014) (Figures 3 and 4) 

TSH – thyroid stimulating hormone; FRAX® – Fracture Risk As-
sessment Tool; ROC – receiver operating characteristics; SE – stan-
dard error; CI – confindence interval. 

. 
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Table 4  
Relationship between thyroid function tests, T-score, markers of bone turnover and FRAX® scores 

TSH (mU/L) FT4 (mU/liter) TPOAb 
Adjusted linear Adjusted linear Adjusted linear 

regressive model regressive model regressive model Parameters 
Model 

R2 
Model 

R2 
OR  coefficient 

(95% CI) 
 coefficient 

(95% CI) 
p p p 

(95% CI for OR) 
T skor 

0.157 -0.094 1.093 
L1–L4 0.040 0.151 0.013 0.573 0.653

(-0.059–0.374) (-0.426–0.238) (0.707–1.690) 

Hip 0.181 
0.621 -0.602 0.763 

< 0.001 0.077 0.021 0.470
(0.304–0.939) (-1.113–0.092) (0.366–1.590) 

Bone marker 

OC 0.105 
-0.025 -0.036 1.105 

0.258 0.069 0.327 0.029
(-0.071–0.020) (-0.110–0.038) (1.010–1.209) 

BCL 0.102 
-0.002 0.001 1.009 

0.282 0.046 0.655 0.012
(-0.005–0.001) (-0.004–0.006) (1.002–1.016) 

FRAX® score 

Main 0.063 
-0.110 0.225 0.905 

0.050 0.100 0.008 0.553 
(-0.220–0.000) (0.062–0.389) (0.651–1.258) 

Hip 0.066 
-0.208 0.384 0.862 

0.046 0.087 0.014 0.679 
(-0.413–0.004) (0.081–0.687) (0.426–1.743) 

TSH – thyroid stimulating hormone; FT4 – free thyroxine; TPOAb – tyroid peroxydase antibodies; OC – osteocalcin; 
BCL – beta cross laps; BMI – body mass index; FRAX® – Fracture Risk Assessment Tool; CI – confidence interval; OR – 
odds ratio. 

Discussion 

The 10-year fracture risk in pre- and postmenopausal 
women with subclinical hyperthyroidism was compared with 
fracture risk in euthyroid women matched by age, BMI, age 
of menopause onset and percentage of fat mass. Some stud-
ies show that even a small variation in thyroid hormones 
level may affect bone quality 18. First fracture appeared ear-
lier in women with hyperthyroidism or thyroid cancer than in 
women without thyroid disease 19. A meta analyse demon-
strate that alkaline phosphatase activity may be decreased in 
femoral bone marrow cell cultures but not in vertebral bone 
marrow cells due to the excess of T3 20. Similar results were 
found in a study on animal model. That study shows that 
gene expression markers for osteoblast and osteoclast in 
levothyroxine (L-T4) treated rats are increased in the femoral 
bone but not in the lumbar spine 21. A recent study indicates 
that the combination of L-T4 and levothyronine (L-T3) in the 
treatment of hypothyroidism causes a higher rate of bone re-
sorption 22. The level fT4 in the upper normal reference range 
but not low TSH level was independently related to de-
creased BMD in the lumbar spine in perimenopausal 
women 23. Increased risk for fractures around the time of di-
agnosis has been reported in older men with subclinical hy-
per-or hypothyroidism 24. The effect of thyroid hormones on 
bone metabolism is site specific. That was shown in a study 
on subclinical thyroid dysfunctional group (subclinical hy-
perthyroidism and hypothyroidism), compared with euthy-
roid controls 18. Our results demonstrate that BMD in the 
lumbar spine was not lower in the group with subclinical hy-
perthyroidism than in the controls (-1.24 ± 1.10 vs -1.13 ± 
1.59 respectively; p = 0.73) while the hip T-score was sig-
nificantly lower in the examined group than in the controls  
(-1.34 ± 0 .73 vs -0.68 ± 0 .90 respectively; p = 0.002). 

Excess of thyroid hormone, endogenous or due to over-
dose in thyroid replacement therapy even in asymptomatic 
persons, may be associated with elevated biochemical bone 
markers and poor bone mass 25–29. In our study a significant 
association between serum TSH (p < 0.001), fT4 (p = 0.02) 
and femoral neck BMD was established. There was no asso-
ciation between TSH and fT4 and lumbar or hip BMD re-
garding bone markers. BMD is valuable but still not enough 
sensitive predictive fracture risk factor in population of 
postmenopausal women 30. Some studies suggest that more 
than 50% of women with vertebral fractures have normal 
BMD and they do not meet criteria for osteoporosis; on the 
contrary, some premenopausal women with low BMI have 
relatively low fracture rates 31. After surgical treatment of 
overt hyperthyroidism BMD and fracture risk decreased 32. 

Considering BMD limitation to predict fractures, new 
fracture assessment tools were established in order to im-
prove the prediction of osteoporotic fractures. One of them is 
the FRAX® score, as a computer-based algorithm for calcula-
tion 10-year hip or other bone fracture probability, obtained 
clinical risk factors, habits and hip BMD 15, 30, 33–36. In our 
study, ROC analysis showed association between FRAX® 
score and TSH. The ability of TSH and FRAX® score in dis-
criminating between bone fracture positive and negative pre- 
and postmenopausal female subjects is presented by the 
AUC plotted in ROC analysis. TSH was in association with 
hip FRAX® score (p = 0.046). The association between fT4 
and the main FRAX® score was found (p = 0.008) as well as 
between fT4 and hip FRAX® score (p = 0.014). 

The results regarding the contribution of bone markers 
in fracture risk were inconsistent 37–39. Some studies did not 
find any difference among bone markers between patients 
with subclinical hyper- or hypothyroidism and healthy con-
trols. Other studies reported the increase in bone markers in 
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perimenopausal women with hypothyroidism, whereas other in-
vestigators did not find any changes in bone markers in a similar 
study 40, 41. We, also, did not find a difference in the levels of os-
teocalcin and β-cross-laps between the two groups (p > 0.05) as 
well as the association between bone markers and TSH or fT4 
and FRAX® score. 

The group with subclinical hypothyroidism had more 
prevalence of TPOAb than the control group (p < 0.001). The 
association was found between TPOAb and osteocalcin 
(p = 0.029) and cross-laps-levels (p = 0.012) but there was no 
association between TPOAt and fracture risk. Previously, was 
suggested that autoimmune thyroid disease in subclinical hypo-
thyroid women increased hip fracture risk 42. The influence of 
autoimmune disease on bone is complex and it is manifested as 
immunoregulatory imbalance. Alterations in homeostatic 
mechanisms might explain an imbalance of osteoblastic activ-
ity 43. Osteopenia could be a consequence of chronic inflamma-
tory autoimmune disorders with alteration osteclastic activity in 
new bone formation. The major regulators of bone destructions 
in autoimmune disorders are divided into two groups: proosteo-
clastogenic inflammatory cytokines (RANKL L) and antioste-

clastogenic ones (OPG, IFN γ and IL 4). The influence of in-
flammation on bone is determinated with the duration of auto-
immune disorders 44. The association between TPOAb and os-
teocalcin in our study indicates that TPOAb (or inflammatory 
cytokines included in inflammatory response) may stimulate 
bone resorption. Short duration of autoimmune thyroid disease 
may be the explanation for missing association between TPOAb 
and FRAX® score. 

The limitation of our study was that we did not know the 
duration of subclinical hyperthyroidism before the diagnosis 
was established. 

Conclusion 

Pre- and postmenopausal women with subclinical hyper-
thyroidism have higher FRAX® scores and, thus, greater risk for 
low-trauma hip fracture than euthyroid pre- and postmenopausal 
women. The results obtained in this study point out the use of 
FRAX® calculator in monitoring pre-and postmenopausal 
women with subclinical hyperthyroidism to detect subjects with 
high fracture risk and prevent future osteoporotic fractures. 

 

R E F E R E N C E S

1. Williams GR. Extrathyroidal expression of TSH receptor. Ann 
Endocrinol (Paris) 2011; 72(2): 68−73. 

2. Wojcicka A, Bassett DJ, Williams GR. Mechanisms of action of thy-
roid hormones in the skeleton. Biochim. Biophys Acta 2013; 
1830(7): 3979−86. 

3. Gogakos AI, Duncan BJ, Williams GR. Thyroid and bone. Arch Bio-
chem Biophys 2010; 503(1): 129−36. 

4. Mazziotti G, Porcelli T, Patelli I, Vescovi PP, Giustina A. Serum TSH 
values and risk of vertebral fractures in euthyroid post-menopausal 
women with low bone mineral density. Bone 2010; 46(3): 747−51. 

5. Bassett DJ, Williams GR. Critical role of the hypothalamic-pituitary-
thyroid axis in bone. Bone 2008; 43(3): 418−26. 

6. Murphy E, Williams GR. The thyroid and the skeleton. Clin Endo-
crinol (Oxf) 2004; 61(3): 285−98. 

7. Duntas LH. Subclinical thyroid disorders: The menace of the Tro-
jan horse. J Endocrinol Invest 2003; 26(5): 472−80. 

8. Lakatos P. Thyroid hormones: beneficial or deleterious for bone. 
Calcif. Tissue Int 2003; 73(3): 205−9.  

9. Kanis JA, Johnell O, Oden A, Johansson H, Mccloskey E. FRAX™ and 
the assessment of fracture probability in men and women from 
the UK. Osteoporosis Int 2008; 19(4): 385−97.  

10. Unnanuntana A, Gladnick BP, Donnelly E, Lane JM. The assessment 
of fracture risk. J Bone Joint Surg Am 2010; 92(3): 743−53.  

11. Pearce EN. Thyroid dysfunction in perimenopausal and post-
menopausal women. Menopause Int 2007; 13(1): 8−13. 

12. Shidara K, Inaba M. Bone metabolic marker for osteoporosis. Nip-
pon Rinsho 2009; 67(5): 927−31. 

13. Kamel HK, Hussain MS, Tariq S, Perry HM, Morley JE. Failure to di-
agnose and treat osteoporosis in elderly patients hospitalized with 
hip fracture. Am J Med 2000; 109(4): 326−8.  

14. Follin SL, Black JN, McDermott MT. Lack of diagnosis and treat-
ment of osteoporosis in men and women after hip fracture. Phar-
macotherapy 2003; 23(2): 190−8.  

15. Baddoura R, Hoteit M, El-Hajj FG. Osteoporotic fractures, DXA, 
and fracture risk assessment: Meeting future challenges in the 
Eastern Mediterranean Region. J Clin Densitom 2011; 14(4): 
384−94. 

16. Cauley JA, El-Hajj FG, Arabi A, Fujiwara S, Ragi-Eis S, Calderon A, 
et al. Official Positions for FRAX® clinical regarding international 
differences from Joint Official Positions Development Confer-
ence of the International Society for Clinical Densitometry and In-
ternational Osteoporosis Foundation on FRAX®. J Clin Densi-
tom 2011; 14(3): 240−2. 

17. Ilias I, Spanoudi F, Koukkou E, Nikopoulou SC. Use of the FRAX 
calculator with and without bone mineral density in Greek wom-
en. Hormones (Athens) 2012; 11(2): 222−3.  

18. Solomon BL, Wartofsky L, Burman KD. Prevalence of fractures in 
postmenopausal women with thyroid disease. Thyroid 1993; 3(1): 
17−23. 

19. Milne M, Kang MI, Quail JM, Baran DT. Thyroid hormone excess 
increases insulin-like growth factor I transcripts in bone marrow 
cell cultures: Divergent effects on vertebral and femoral cell cul-
tures. Endocrinology 1998; 139(5): 2527−34. 

20. Suwanwalaikorn S, Ongphiphadhanakul B, Braverman LE, Baran DT. 
Differential responses of femoral and vertebral bones to long-term 
excessive L-thyroxine administration in adult rats. Eur J Endocri-
nol 1996; 134(5): 655−9.  

21. Fadeyev VV, Morgunova TB, Melnichenko GA, Dedov II. Combined 
therapy with L-thyroxine and L-triiodothyronine compared to L-
thyroxine alone in the treatment of primary hypothyroidism. 
Hormones (Athens) 2010; 9(3): 245−52. 

22. van Rijn LE, Pop VJ, Williams GR. Low bone mineral density is re-
lated to high physiological levels of free thyroxine in peri-
menopausal women. Eur J Endocrinol 2014; 170(3): 461−8.  

23. Lee JS, Buzková P, Fink HA, Vu J, Carbone L, Chen Z, et al. Sub-
clinical thyroid dysfunction and incident hip fracture in older 
adults. Arch Intern Med 2010; 170(21): 1876−83. 

24. Lee WY, Oh KW, Rhee EJ, Jung CH, Kim SW, Yun EJ, et al. Rela-
tionship between subclinical thyroid dysfunction and femoral neck 
bone mineral density in women. Arch Med Res 2006; 37(4): 
511−6. 

25. Chapurlat RD, Garnero P, Bréart G, Meunier PJ, Delmas PD. Serum 
type I collagen breakdown product (serum CTX) predicts hip 
fracture risk in elderly women: The EPIDOS study. Bone 
2000; 27(2): 283−6.  



Page 516 VOJNOSANITETSKI PREGLED Vol. 72, No. 6 

26. Grimnes G, Emaus N, Joakimsen RM, Figenschau Y, Jorde R. The 
relationship between serum TSH and bone mineral density in 
men and postmenopausal women: The Tromsø study. Thyroid 
2008; 18(11): 1147−55. 

27. Mosekilde L, Eriksen EF, Charles P. Effects of thyroid hormones 
on bone and mineral metabolism. Endocrinol. Metab. Clin 
North Am 1990; 19(1): 35−63. 

28. Krakauer JC, Kleerekoper M. Borderline-low serum thyrotropin 
level is correlated with increased fasting urinary hy-
droxyproline excretion. Arch Intern Med 1992; 152(2): 360−4.  

29. Abe E, Marians RC, Yu W, Wu XB, Ando T, Li Y, et al. TSH is 
a negative regulator of skeletal remodeling. Cell 2003; 115(2): 
151−62.  

30. Lau B, Cole SR, Gange SJ. Competing risk regression models for 
epidemiologic data. Am J Epidemiol 2009; 170(2): 244−56. 

31. Tromp AM, Ooms ME, Popp-Snijders C, Roos JC, Lips P. Predic-
tors of fractures in elderly women. Osteoporos Int 2000; 11(2): 
134−40.  

32. Vestergaard P, Mosekilde L. Fractures in patients with hyperthy-
roidism and hypothyroidism: A nationwide follow-up study in 
16,249 patients. Thyroid 2002; 12(5): 411−9.  

33. Dawson-Hughes B, Tosteson AN, Melton LJ, Baim S, Favus MJ, 
Khosla S, et al. Implications of absolute fracture risk assessment 
for osteoporosis practice guidelines in the USA. Osteoporos 
Int 2008; 19(4): 449−58. 

34. Watts NB. Fracture Risk Assessment Tool (FRAX®): Applica-
tions in clinical practice. Womens Health 2011; 20(4): 525−31. 

35. Leslie WD, Majumdar SR, Lix LM, Johansson H, Oden A, 
McCloskey E, et al. High fracture probability with FRAX usu-
ally indicates densitometric osteoporosis: implications for clini-
cal practice. Osteoporos Int 2012; 23(1): 391−7.  

36. Leslie WD, Lix LM, Langsetmo L, Berger C, Goltzman D, Hanley 
DA, et al. Construction of a FRAX® model for the assess-

ment of fracture probability in Canada and implications for 
treatment. Osteoporos Int 2011; 22(3): 817−27. 

37. Bauer DC, Garnero P, Harrison SL, Cauley JA, Eastell R, Ensrud 
KE, et al. Biochemical markers of bone turnover, hip bone 
loss, and fracture in older men: the MrOS study. J Bone Miner 
Res 2009; 24(12): 2032−8.  

38. Ross PD, Kress BC, Parson RE, Wasnich RD, Armour KA, Mizrahi 
IA. Serum bone alkaline phosphatase and calcaneus bone den-
sity predict fractures: A prospective study. Osteoporos Int 
2000; 11(1): 76−82.  

39. Lee J, Vasikaran S. Current recommendations for laboratory 
testing and use of bone turnover markers in management of 
osteoporosis. Ann Lab Med 2012; 32(2): 105−12.  

40. Martini G, Gennari L, De PV, Pilli T, Salvadori S, Merlotti D, et al. 
The effects of recombinant TSH on bone turnover markers 
and serum osteoprotegerin and RANKL levels. Thyroid 2008; 
18(4): 455−60.  

41. Johnell O, Kanis JA, Oden A, Johansson H, De LC, Delmas P, et al. 
Predictive value of BMD for hip and other fractures. J Bone 
Miner Res 2005; 20(7): 1185−94. 

42. Polovina S, Popovic V, Duntas L, Milic N, Micic D. Frax score cal-
culations in postmenopausal women with subclinical hypothy-
roidism. Hormones (Athens) 2013; 12(3): 439−48. 

43. Singh A, Mehdi AA, Srivastava RN, Verma NS. Immunoregula-
tion of bone remodelling. Int J Crit Illn Inj Sci 2012; 2(2): 
75−81. 

44. Schett G. The multiple faces of autoimmune mediated bon loss. 
Nat Rev Endocrinol 2010; 6(12): 698−706. 

 

Received on March 3, 2013. 
Revised on June 3, 2014. 

Accepted on June 4, 2014. 
   

Polovina S, et al. Vojnosanit Pregl 2015; 72(6): 510–516. 



Vojnosanit Pregl 2015; 72(6): 517–522. VOJNOSANITETSKI PREGLED Page 517 

O R I G I N A L  A R T I C L E    UDC: 616.13/.14-089 
DOI: 10.2298/VSP1506517M

Analysis of risk factors for occlusions of a synthetic femoropopliteal 
bypass graft 

Analiza faktora rizika od okluzije sintetskog grafta kod femoropoplitealnog 
bajpasa  

 
Nikola Mirković*, Srdjan Stefanović†, Slobodan Janković†‡ 

*Vascular Surgery Center, ‡Department of Clinical Pharmacology, Clinical Center of 
Kragujevac, Kragujevac, Serbia; †Faculty of Medical Sciences, University of 

Kragujevac, Kragujevac, Serbia

Abstract 
 
Background/Aim. Femoropopliteal bypass is a revasculariza-
tion technique of lower extremities with excellent outcome. The 
great saphenous vein is the best graft material, but if it is not 
adequate or has been removed, synthetic grafts are an useful al-
ternative. Graft occlusion is the most significant complication 
with the most serious consequences. The aim of this study was 
to analyse predictive factors for the synthetic femoropopliteal 
bypass occlusions. Methods. This retrospective case-control 
study included all patients who underwent synthetic femoropop-
liteal bypass due to peripheral arterial occlusive disease at the 
Vascular Surgery Center, Clinical Center of Kragujevac, Serbia, 
from 2007 to 2013. The cases group were the patients with 
femoropopliteal graft occlusion (n = 44), with the control group 
consisted of the patients without such an outcome (n = 88). Re-
sults. Significant effects to occlusion were: concomitant cardio-
vascular disease (adjustedOR 27.05; 95% CI 4.74; 154.35), a type of 
femoropopliteal bypass (adjustedOR 16.50; 95% CI 4.05; 67.24), 
previous vascular intervention (adjustedOR 4.67; 95% CI 1.20; 
18.14), clinical stage of the disease (adjustedOR 3.73; 95% CI 1.94; 
7.18), administration of postoperative oral anticoagulant therapy 

(adjustedOR 0.05; 95% CI 0.01; 0.23) and the use of angiotensin 
converting enzyme inhibitors (adjustedOR 0.14; 95% CI 0.03; 0.70). 
A significant synergism was shown for the following combina-
tions of the observed risk factors: type of femoropopliteal bypass 
and cardiovascular disease, type of femoropopliteal bypass and 
previous vascular intervention, previous vascular intervention 
and cardiovascular disease, previous vascular intervention and 
beta blockers, cardiovascular disease and diabetes, type of 
femoropopliteal bypass and antiaggregant therapy, clinical stage 
of disease and cardiovascular disease, previous vascular interven-
tion and antiaggregant therapy. Conclusion. Concomitant car-
diovascular disease, below-knee femoropopliteal bypass, ad-
vanced stage of vascular disease and non-use of anticoagulant 
therapy and angiotensin-converting enzyme inhibitors are the 
significant predictors of graft occlusion after synthetic femoro-
popliteal bypass. Their synergistic effect determines the impor-
tance of diabetes, use of beta blockers and platelet antiaggregant 
therapy. 
 
Key words:  
graft occlusion, vascular; biocompatible materials; femoral 
artery; saphenous vein; risk factors.

 
 

 

Apstrakt 
 
Uvod/Cilj. Femoropoplitealni (FP) bajpas je revaskularizacio-
na tehnika donjih ekstremiteta sa odličnim ishodom. Velika ve-
na safena najbolji je materijal za graft, ali ako nije adekvatna ili 
je uklonjena, sintetički graftovi su korisna alternativa. Najzna-
čajnija komplikacija sa ozbiljnijim posledicama je okluzija graf-
ta. Cilj rada bio je da se analiziraju faktori za okluziju sintetič-
kog grafta kod FP bajpasa. Metode. Ova retrospektivna studija 
tipa slučaj-kontrola obuhvatila je sve bolesnike kod kojih je 
urađen FP bajpas sintetskim graftom zbog arterijske bolesti 
donjih ekstremiteta u Centru za vaskularnu hirurgiju Kliničkog 
centra u Kragujevcu od 2007. do 2013. godine. Grupu slučajeva 
činili su bolesnici sa okluzijom femoropoplitealnog bajpasa 
(n = 44), a kontrolnu grupu činili su bolesnici bez takvog isho-

da (n = 88). Rezultati. Značajan uticaj na okluziju imali su pra-
teća kardiovaskularna oboljenja (adjustedOR 27,05; 95% CI 4,74; 
154,35), vrsta femoropoplitealnog bajpasa (adjustedOR 16,50; 
95% CI 4,05; 67,24), prethodna vaskularna intervencija (adjuste-

dOR 4,67; 95% CI 1,20; 18,14), klinički stadijum bolesti (adjuste-

dOR 3,73; 95% CI 1,94; 7,18), davanje postoperativne antikoa-
gulantne terapije (adjustedOR 0,05; 95% CI 0,01; 0,23) i ko-
rišćenje inhibitora angiotenzin konvertujućeg enzima (adjuste-

dOR 0,14; 95% CI 0,03; 0,70). Značajan zajednički uticaj ima-
le su sledeće kombinacije posmatranih faktora rizika: tip fe-
moropoplitealnog bajpasa i kardiovaskularnih oboljenja, tip 
femoropoplitealnog bajpasa i prethodnih vaskularnih postu-
paka, prethodnih vaskularnih postupaka i kardiovaskularnih 
oboljenja, prethodnih vaskularnih postupaka i upotrebe beta 
blokatora, kardiovaskularnih oboljenja i dijabetesa, tip femo-
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ropoplitealnog bajpasa i antiagregacione terapije, kliničkog 
stadijuma bolesti i kardiovaskularnih oboljenja, prethodnih 
vaskularnih postupaka i antiagregacione terapije. Zaključak. 
Prateća kardiovaskularna oboljenja, potkoleni femoropoplite-
alni bajpas, uznapredovali stadijum vaskularne bolesti i neko-
rišćenje antikoagulantne terapije i inhibitora angiotenzin-
konvertujućeg enzima značajni su prediktori okluzije grafta 

nakon sintetskog femororpoplitealnog bajpasa. Zajednički 
uticaj ukazuje i na značaj dijabetesa, upotrebe beta blokatora i 
trombocitne antiagregacione terapije. 
 
Ključne reči: 
vaskularni graft, okluzija; biokompatibilni materijali; a. 
femoralis; v. saphena; faktori rizika. 

 

Introduction 

Femoropopliteal (FP) bypass is a revascularization 
technique of lower extremities with the excellent outcome. 
The great saphenous vein is the best graft material for FP 
bypass in patients with peripheral arterial occlusive disease 1 
and compared to synthetic graft has better patency and limb 
salvage 2. If the great saphenous vein is not adequate or has 
been removed, synthetic grafts appear to be the useful alter-
native. The initial outcome after FP bypass is good graft 
patency and blood supply 1. In approximately 40% of pa-
tients with chronic critical limb ischemia within 6 months a 
major limb amputation is necessary if revascularization of 
the extremity has been not done 3. 

Graft occlusion is the most significant complication 
with the most serious consequences after FP bypass revascu-
larization. According to the time of onset, occlusion is classi-
fied into early (< 30 days), intermediary (30 day–2 years) 
and late (> 2 years) 4, 5. Graft occlusion occurs in 2535% of 
patients within 2 years after synthetic FP bypass reconstruc-
tion 4, 6, 7. 

Literature review shows that FP bypass graft occlusions 
are related to patient age 8, gender 9, 10, race 8, the clinical 
stage of vascular disease 1, 4, 9, 11, 12, type of FP bypass 4, 11, 
type of graft 9, 13 and previous vascular interventions 2, 12, 14–16. 

The literature shows contradictory and rare results of 
the effects of concomitant chronic disease, medica-
tions 8, 11, 15, 17, 18, and smoking 8, 12 on graft occlusions after 
synthetic FP bypass. 

The aim of this research was to analyse the significance 
of insufficiently known and contradictory predictive factors 
for synthetic FP bypass graft occlusions according to previ-
ous studies, as well as their mutual interaction (possible addi-
tive effect of potential risk factors). 

Methods 

In this retrospective case-control study we examined 
potential risk factors for the development of graft occlusion 
after no heparinized synthetic [Dacron collagen coated 
(polyethylene terephthalate); expanded PTFE (polytetra-
fluoroethylene)] FP bypass. Data were collected from the 
medical documentation of the patients. 

This study included all patients with FP bypass due to 
peripheral arterial occlusive disease at the Vascular Surgery 
Center, Clinical Center of Kragujevac, Serbia, during the 7-
year period, from 2007 to 2013. Criteria for femoropopliteal 
bypass were type C and D lesions by TransAtlantic Interso-
ciety Consensus (TASC) classification. Indications for op-

erative treatment of femoropopliteal bypass were significant 
intermitent claudication and critical limb ischemia. The aver-
age follow-up period after FP bypass was 42 months. After 
FP bypass the therapy with statins was not given on routine 
basis. The cases group were the patients with FP early, in-
termediary and late graft occlusion, and the control group 
consisted of patients without such an outcome. The graft oc-
clussion after FP bypass determination was based on the 
clinical, ultrasound and angiografic examinations with pa-
tients who were coming on regural checkups. The study was 
approved by the Ethics Committee of the Clinical Center 
Kragujevac (01-728/2014). 

The case group included the patients with detected graft 
occlusion after synthetic FP bypass. A control group con-
sisted of patients without graft occlusions after synthetic FP 
bypass. Patients with incomplete data were not included in 
the study. We found out 4 patients with incomplete medical 
documentation (one patient had occlussion of the graft). 

We used a case-control design matched by age and 
gender. Two controls were randomly selected for each case-
group patient with more controls, utilizing the Excel 
RANDBETWEEN function. The degree of exposure to risk 
factors that we studied (independent variables) was deter-
mined by statistical analysis of medical records of the cases 
group and the controls. 

With such parameters, there was a total of 132 subjects 
in both groups: 44 in the group of cases and 88 controls, with 
the proviso that the patients be distributed between the 
groups in the ratio of 1 : 2 (for each patient from the group of 
the cases there were two control patients). 

Inclusion criterion was: already underwent synthetic FP 
revascularization of lower extremities due to chronic periph-
eral arterial occlusive disease.  

Exclusion criterion was: patients with incomplete medi-
cal records. 

The variables measured in the study were: independent 
variables (causes) – clinical stage of disease according to 
Rutherford criteria, previous vascular intervention (aorto-
bifemoral bypass, contralateral amputation, ipsilateral and 
contralateral FP bypass, graft revision and endovascular pro-
cedures), the type of supporting medicaments (antiaggrega-
tion, anticoagulant, antihypertensive, and other) and tobacco 
use; dependent variables (outcome) was: graft occlusion after 
synthetic FP bypass; confounding variables were: gender, 
age, concomitant chronic disease (cardiovascular disease, 
diabetes, and other). 

Continuous variables were reported as mean ± standard 
deviation (SD) in the text and tables, and categorical 
variables were presented as proportions. Student's t-test was 
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used for independent (small) samples when comparing the 
mean values of continuous variables and alternative non-
parametric test was used if the outcome did not follow a 
normal distribution (the Kolmogorov-Smirnov test χ2 test 
was used to examine differences between categorical 
variables, and Fisher's test was used if the frequency of 
certain samples was low. The effect of independent and 
confounding variables on the dichotomous outcome (graft 
occlusion after synthetic FP bypass) and mutual interaction 
of predictor variables were analyzed using binary logistic 
regression, and the results were presented as adjusted odds 
ratios (OR). Statistically significant results were all the 
results where the probability of the hypothesis is less than 
5% (p < 0.05). The results were presented in the tabelar 

form. The software package SPSS, the version 18.0, was 
used for statistical analysis. 

Results 

Baseline characteristics of participants and the differ-
ences between them are presented in Table 1. 

The results of logistic regression analysis (Coh & Snell 
R square 0.439, Nagelkerke R square 0.610, Hosmer-
Lemeshow χ2 2.414, df = 8, p = 0.966) with the adjustment 
for potential confounders are given in Table 2. 

Confounding factors that increase the risk for the occur-
rence of occlusions after synthetic FP bypass were found for: 
the concomitant cardiovascular disease (adjustedOR 27.05; 95% 

 
Table 1 

Baseline characteristics of the cases and the controls 
Cases  

(n = 44) 
Controls  
(n = 88) 

Test value and 
significance  

Crude odds ratios with confidence 
intervals (1.96 SE) 

Variable 

2 = 0.75 Sex (M/F) 13/31 24/64 0.89 (0.40; 1.99) 
p = 0.784 
t = -0.515 

Age (years), mean ± SD 62.66 ± 8 .88 63.52 ± 9.17 0.99 (0 .95; 1.03) 
p = 0.607 

Clinical stage of the disease according to Rutherford, n 
I 0 0 
II 0 16 
III 4 21 
IV 15 21 

2 = 16.24 1.88 (1.31; 2.70) 

V 20 23 
p = 0.006 

VI 5 7 
2 = 1.85 Previous vascular intervention (no/yes), n 28/16 66/22 1.71 (0.78; 3.74) 
p = 0.174 
2 = 7.70 Cardiovascular diseases (no/yes), n 7/37 35/53 3.49 (1.40; 8.70) 
p = 0.006 
2 = 0.02 1.05 (0.48; 2.30) Diabetes (no/yes), n 30/14 61/27 
p = 0.89 
2 = 16.53 Type of femoropopliteal bypass 

(above-knee, below-knee), n 
4.90 (2.21; 10.85) 12/32 57/31 

p = 0.001 
2 = 5.30 OAC (yes/no), n 34/10 50/38 0.39 (0.17; 0.88) 
p = 0.021 

Platelet AA (acetylsalicylic acid and 
2 = 7.16 clopidogrel/ acetylsalicylic acid/ 

8/20/2/14 30/33/0/25 1.22 (0.89; 1.65) 
clopidogrel/without acetylsalicylic acid p = 0.067 
and clopidogrel), n 

2 = 0.51 ACE inhibitors (no/yes), n 14/30 27/61 0.94 (0.43; 2.03) 
p = 0.774 
2 =0.02 0.95 (0.46; 1.99) Beta blockers (no/yes), n 26/18 51/37 
p = 0.901 

U = 1764.0 
Duration of smoking (years), mean ± SD 1.01 (0.99; 1.04) 29.45  15 .05 26.24  16 .55 p = 0.40 

SE* – significant difference; SD – standard deviation; OAC – postoperative vitamin K antagonist oral anticoagulant therapy (warfarin 
or acenokumarol) to INR (2–3); AA – postoperative antiaggregant therapy (acetylsalicylic acid or clopidogrel); ACE – angiotensin-
converting enzyme. 

 
 

Table 2 
Crude and adjusted odds ratios of the risk factors 

Risk factors Crude OR (95%CI) Adjusted OR (95%, CI) 
Cardiovascular disease  3.49 (1.40–8.70) 27.05 (4.74, 154.35) 

Type of femoropopliteal bypass (above-knee, below-knee) 4.90 (2.21–10.85) 16.50 (4.05, 67.24) 
Previous vascular intervention  1.71 (0.78–3.74) 4.67 (1.20, 18.14) 
Clinical stage of disease according to Rutherford 1.88 (1.31–2.70) 3.73 (1.94, 7.18) 
ACE inhibitors 0.94 (0.43–2.034) 0.14 (0.03, 0.70) 
OAC  0.39 (0.17–0.88) 0.05 (0.01, 0.23) 

CI – confidence intervals; OR – odds ratio (for the sake of clarity only significant associations are shown in the table (95% CI of 
adjusted OR does not include value of 1); ACE – angiotensin-converting enzyme; OAC – postoperative vitamin K antagonist oral 
anticoagulant therapy (warfarin or acenokumarol) to INR (2–3). 
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CI 4.74; 154.35), type of FP bypass (adjustedOR 16.50; 95% CI 
4.05; 67.24), previous vascular intervention (adjustedOR 4.67; 
95% CI 1.20; 18.14), clinical stage of disease according to 
Rutherford (adjustedOR 3.73; 95% CI 1.94; 7.18), the administra-
tion of postoperative oral anticoagulant (OAC) therapy (adjuste-

dOR 0.05; 95% CI 0.01; 0.23). Angiotensin-converting enzyme 
inhibitors (ACEI) plaied the protective role in the occurrence of 
graft occlusion after synthetic FP bypass (adjustedOR 0.14; 95% CI 
0.03; 0.70). 

 
Table 3 

Synergistic effects of the risk factors 
Risk factors Crude OR (95%, CI) AdjustedOR (95%, CI) 
Type of femoropopliteal bypass and Cardiovascular disease 5.58 (2.54, 12.25) 32.76 (7.31, 146.81) 
Type of femoropopliteal bypass and Previous vascular intervention 4.56 (1.56, 13.33) 7.56 (1.58, 36.26) 
Previous vascular intervention and Cardiovascular disease 2.47 (1.05, 5.79) 7.31 (1.77, 30.20) 
Previous vascular intervention and Beta blockers  1.56 (0.58, 4.20) 5.79 (1.13, 29.56) 
Cardiovascular disease and Diabetes  1.75 (0.76, 4.04) 4.37 (1.17, 16.23) 
Type of femoropopliteal bypass and platelet AA 1.69 (1.18, 2.40) 2.60 (1.42, 4.74) 
Clinical stage of disease according to Rutherford and Cardiovascular disease 1.47 (1.21, 1.80) 2.47(1.68, 3.63) 
Previous vascular intervention and platelet AA 1.36 (0.90, 2.07) 2.13(1.01, 4.52) 
Clinical stage of disease according to Rutherford and Type of 
femoropopliteal bypass 

1.48 (1.24, 1.76) 1.97(1.47, 2.64) 

Clinical stage of the disease according to Rutherford and Diabetes 1.08 (0.92, 1.28) 1.30(1.02, 1.66) 
Clinical stage of the disease according to Rutherford and platelet AA 1.12 (1.04, 1.21) 1.26(1.10, 1.44) 
OAC and ACE hibitors  0.45 (0.18, 1.14) 0.09(0.02, 0.39) 
Previous vascular intervention and Cardiovascular disease and Diabetes  2.69 (0.68, 10.58) 9.98(1.42, 70,16) 
Cardiovascular disease and Type of femoropopliteal bypass and ACE 
inhibitors  

4.21 (1.94, 9.15) 9.55(3.12, 29.25) 

Previous vascular intervention and Cardiovascular disease and Type of 
femoropopliteal bypass  

4.02 (1.35, 11.93) 6.97(1.55, 31,41) 

Cardiovascular disease and Type of femoropopliteal bypass and platelet AA 
therapy 

2.04 (1.31, 3.16) 3.00(1.55, 5.78) 

Clinical stage of the disease according to Rutherford and Cardiovascular 
disease and Type of femoropopliteal bypass  

1.52 (1.27, 1.81) 2.15(1.59, 2.91) 

CI – confidence intervals; OR – odds ratio; AA – postoperative antiaggregant therapy (acetylsalicylic acid and 
clopidogrel/acetylsalicylic acid/clopidogrel/without acetylsalicylic acid and clopidogrel); OAC – postoperative vitamin K 
antagonist oral anticoagulant therapy (warfarin or acenokumarol) to INR (2–3); ACE – angiotensin converting enzyme; 
AA – postoperative antiaggregant therapy (acetylsalicylic acid and clopidogrel/acetylsalicylic acid/clopidogrel/without 
acetylsalicylic acid and clopidogrel). 

A significant synergistic effect was found for the combina-
tion of type of FP bypass and cardiovascular disease (adjustedOR 
32.76; 95% CI 7.31; 146.81), type of FP bypass and previous 
vascular intervention (adjustedOR 7.56; 95% CI 1.58; 36.26), pre-
vious vascular intervention and cardiovascular disease (adjustedOR 
7.31; 95% CI 1.77; 30.20), previous vascular intervention and 
beta blockers (adjustedOR 5.79; 95% CI 1.13; 29.56), cardiovascu-
lar disease and diabetes (adjustedOR 4.37; 95% CI 1.17; 16.23), 
type of FP bypass and platelet antiaggregant therapy (adjustedOR 
2.60; 95% CI 1.42; 4.74), clinical stage of disease according to 
Rutherford and cardiovascular disease (adjustedOR 2.47; 95% CI 
1.68; 3.63), previous vascular intervention and platelet antiag-
gregant (AA) therapy (adjustedOR 2.13; 95% CI 1.01; 4.52), post-
operative OAC therapy and ACEI (adjustedOR 0.09; 95% CI 0.02; 
0.39) (Table 3). 

By examining more risk factors, there was a synergistic ef-
fect found between the previous vascular intervention, cardio-
vascular disease and diabetes (adjustedOR 9.98; 95% CI 1.42; 
70.16); previous vascular intervention, cardiovascular disease 

and type of FP bypass (adjustedOR 6.97; 95% CI 1.55; 31.41); car-
diovascular disease, type of FP bypass and platelet AA therapy 
(adjustedOR 3.00; 95% CI 1.55; 5.78); clinical stage of disease ac-

cording to Rutherford, cardiovascular disease and type of 
FP bypass (adjustedOR 2.15; 95% CI 1.59; 2.91). 

We have determined that the angiographic patency of 
three, two or one crural recipient artery in the group of 
cases was observed in 11, 14 and 19 patients (25.0%, 
31.8%, and 43.2%, respectively), and in the group of con-
trols it was observed in 29, 36 and 23 patients (33.0%, 
40.9%, and 26.1%, respectively). In the group of cases 
there were 11 patients with Dacron and 33 patients with 
PTFE graft (25% and 75%, respectively). In the group of 
controls there were 58 patients with Dacron and 30 patients 
with PTFE graft (65.9% and 34.1%, respectively) The 
femoropopliteal patency before the occlusion appeared was 
on the average 317.95  123.49 days. From the 44 patients 
that were in the group of cases, the amputation of the limb 
after the occlusion of the graft was necessary for 23 
(52.27%) patients. Perioperative surgical site infections af-
ter femoropopliteal bypass were found in 6.82% (9/132) of 
the patients. 

Discussion 

We matched the patients in the study by sex and age, 
given the proven impact of predictive factors on graft oc-
clusion 2, 9–12, 18 after synthetic FP bypasses to determine the 
significance of other variables. 

If the great saphenous vein is not available Dacron has a 
small patency benefit if compared to PTFE in above-knee FP 

reconstruction 19, 20 and PTFE graft is an alternative to a below-
knee FP bypass 4, 21. We used a Dacron graft for above-knee and 
PTFE graft for below-knee FP bypass. 
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We found that cardiovascular disease is important risk 
factor for the development of graft occlusion after synthetic FP 
bypass. According to the literature, accompanying cardiovas-
cular diseases indicate poor graft patency 2 and limb salvage 
(HR 3.68, 95% CI 1.51–8.94) 22 and in such patients the en-
dovascular approach is recommended 23. These results suggest 
that in patients with peripheral arterial occlusive disease and 
concomitant coronary artery disease is necessary to conduct 
adequate cardiac and arterial blood pressure monitoring for 
long-term patency of synthetic FP bypass. 

In this study we determined the statistical significance of 
the type of FP bypass for graft occlusion after synthetic FP by-
pass and these results also correspond to the previous research 9. 
We conclude that in patients with synthetic FP below-knee by-
pass there is an increased risk of graft occlusion 6, 11. 

We noted that previous vascular intervention (aorto-
bifemoral bypass, contralateral amputation, ipsilateral and con-
tralateral FP bypass, graft revision and endovascular proce-
dures) are important risk factors for the development of graft 
occlusions after synthetic FP bypass. These results indicate 
that in patients with vascular and endovascular interventions 
there is the increased risk of graft occlusion due to advanced 
vascular disease. Similar results have been shown in other 
studies 2, 15, 24. One-year graft occlusion after bypass procedure 
is significantly higher in patients with prior vascular interven-
tion (31% vs 20%; p = 0.046 and 28% vs 18%; p = 0.009) 15. 

In our study clinical stage of disease according to Ruther-
ford criteria is an important risk factor for the development of 
graft occlusions after synthetic FP bypass. Our conclusion is 
that there is an increased risk of graft occlusion in patients 
with advanced atherosclerosis and clinical stage of peripheral 
arterial occlusive disease of the lower extremity, especially in 
those with chronic critical limb ischemia. These results are 
consistent with other studies that show the importance of clini-
cal stage of disease for graft occlusion 2, 6, 8, 12, 25, 26. The differ-
ence in patency and limb salvage rate among patients surgi-
cally treated for intermittent claudication, pain at rest or tissue 
loss was statistically significant 4. 

We determined a statistical significance of ACEI for 
graft occlusions. The use of ACEI can play important role in 
prevention of atherosclerosis, delay of its progression and re-
duction of vascular events. ACEI play the protective role in 
the occurrence of graft occlusion after synthetic FP bypass be-
cause they reduce the likelihood of occlusion. 

We found a significant difference in the prevention of 
graft occlusion after synthetic FP bypass associated with 
postoperative vitamin K antagonist, OAC therapy. The use 
of adequate OAC therapy reduces the likelihood of syn-
thetic FP graft occlusion. Increase in the risk of graft occlu-
sion and ischemia without the use of OAC indicated that 
OAC therapy was useful especially in PTFE graft 27. OAC 
may be specially useful for FP bypass procedure with a low 
flow (midgraft velocity ≤ 45 cm/s) 1. 

A synergism was observed in several risk factors (Table 
3). Some of these interactions were also shown in previous 
studies 2, 15, 17, 28–31, and some were shown here for the first 
time. Synergistic effect determined the importance of diabetes, 
arterial hipertension and the use of platelet AA therapy. This 
result indicates that in diabetic patients with advanced chronic 
critical limb ischemia, and the accompanying cardiovascular 
disease, there is an increased risk of graft occlusion after syn-
thetic FP bypass 2, 15, 30. Also, arterial hypertension increased 
risk of graft occlusion after synthetic FP bypass. .In patients 
with advanced vascular disease, concomitant cardiovascular 
disease and below-knee type of bypass, use of platelet AA af-
ter synthetic FP bypass decreased risk of graft occlusion. 

A major hindrance in the study was its limitation to one 
center and its retrospective design. Despite the useful strate-
gies for minimization of possible subjectivity in sampling and 
measuring the outcomes, such as case-control matching, a lot 
of patients were not included due to incomplete patient files, 
and true randomization of matched controls was not possible. 
These circumstances hampered our ability to analyse the im-
pact of some potentially important factors on the occurrence of 
graft occlusion after synthetic FP bypass. 

The modern trend in vascular surgery is the use of a hy-
brid method, where in the same patient during the same opera-
tion both vascular and endovascular procedures are performed. 
The hybrid method provides the possibility of simultaneous 
improvement of the outflow by performing angioplasty of 
tibial artery during the femoropopliteal reconstruction, thereby 
reducing the risk of graft occlusion 32. 

Conclusion 

Concomitant cardiovascular disease, below-knee 
femoropopliteal bypass, advanced stage of vascular disease 
and chronic limb ischemia were significant risk factors for 
graft occlusion after synthetic femoropopliteal bypass. Angio-
tensin converting enzyme inhibitors and postoperative oral an-
ticoagulant therapy play the protective role against the occur-
rence of graft occlusion after synthetic femoropopliteal bypass. 
Synergistic effect determines the importance of diabetes, use 
of beta blockers and platelet antiaggregant therapy. 

Identifying risk factors enables more effective preventive 
actions and modification by reducing incidence of graft occlu-
sions, major amputation or disability of the patient. Further 
studies will identify additional risk factors, and achieve better 
graft patency rates after synthetic femoropopliteal bypass. 
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Abstract 
 
Bacground/Aim. Vaginal and cervical swab culture is still 
very common procedure in our country’s everyday practice 
whereas simple and rapid diagnostic methods have been very 
rarely used. The aim of this study was to show that the em-
ployment of simple and rapid diagnostic tools [vaginal fluid 
wet mount microscopy (VFWMM), vaginal pH and potas-
sium hydroxide (KOH) test] offers better assessment of vagi-
nal environment than standard microbiologic culture com-
monly used in Serbia. Methods. This prospective study in-
cluded 505 asymptomatic pregnant women undergoing 
VFWMM, test with 10% KOH, determination of vaginal pH 
and standard culture of cervicovaginal swabs. Combining 
findings from the procedures was used to make diagnoses of 
bacterial vaginosis (BV) and vaginitis. In addition, the number 
of polymorphonuclear leukocytes (PMN) was determined in 
each sample and analyzed along with other findings. Infec-
tions with Candida albicans and Trichomonas vaginalis were con-
firmed or excluded by microscopic examination. Results. In 
36 (6%) patients cervicovaginal swab cultures retrieved sev-
eral aerobes and facultative anaerobes, whereas in 52 (11%) 
women Candida albicans was isolated. Based on VFWMM 
findings and clinical criteria 96 (19%) women had BV, 19 
(4%) vaginitis, and 72 (14%) candidiasis. Of 115 women with 
BV and vaginitis, pH 4.5 was found in 5, and of 390 with 
normal findings 83 (21%) had vaginal pH 4.5. Elevated num-
bers of PMN were found in 154 (30%) women – in 83 (54%) 
of them VFWMM was normal. Specificity and sensitivity of 
KOH test and vaginal pH determination in defining patho-
logical vaginal flora were 95% and 81%, and 79% and 91%, 
respectively. Conclusion. Cervicovaginal swab culture is ex-
pensive but almost non-informative test in clinical practice. 
The use of simpler and rapid methods as vaginal fluid wet 
mount microscopy, KOH test and vaginal pH offers better 
results in diagnosis, and probably in the treatment and pre-
vention of sequels of vaginal infections. 
 
Key words:  
vaginal diseases; infection; gravidity; diagnostic 
techniques, obstetrical and gynecological; sensitivity 
and specificity; serbia. 

Apstrakt 
 
Uvod/Cilj. U postojećim uslovima rada u kliničkoj praksi zas-
tupljeno je korišćenje skupog testa kulture cervikovaginalnog 
brisa i pored postojanja bržih i jednostavnih metoda u otkriva-
nju vaginalnih infekcija. Cilj ove studije bio je da se pokaže da 
uvođenje jednostavnih i brzih dijagnostičkih postupaka: mikro-
skopski pregled nativnog preparata vaginalnog sekreta 
(MPNPVS), pH vagine i test sa kalijumom hidoksidom (KOH) 
test omogućava bolju procenu stanja vaginalne flore od sta-
ndardne mikrobiološke kulture koja se često koristi u Srbiji. 
Metode. Ovim prospektivnim istraživanjem obuhvaćeno je 
505 asimptomatskih trudnica kod kojih je rađen MPNPVS, test 
sa 10% KOH, određivan pH vagine i standardna kultura cervi-
kovaginalnog brisa. Kombinujući rezultate ovih procedura pos-
tavljana je dijagnoza bakterijske vaginoze (BV) i vaginitisa. Isto-
vremeno određivan je broj polimorfonuklearnih leukocita 
(PMN) u svakom uzorku i analiziran zajedno sa ostalim nala-
zima. Na osnovu mikroskopskog nalaza potvrđivana je ili is-
ključivana infekcija Candidom albicans i Trichomonas vaginalisom. 
Rezultati. Kod 36 (6%) trudnica kulturom cervikovaginalnog 
brisa dobijeno je nekoliko vrsta aeroba i fakultativnih anaeroba, 
dok je kod 52 (11%) žena izolovana Candidia albicans. Na osno-
vu MPNPVS i kliničkih kriterijuma 96 (19%) žena imalo je BV, 
19 (4%) vaginitis, i 72% (14%) kandidijazu. Od 115 trudnica sa 
BV i vaginitisom, pH 4,5 nađen je kod 5, a od 390 trudnica sa 
normalnim nalazom njih 83 (21%) imalo je pH 4,5. Povećan 
broj PMN nađen je kod 154 (30%) žena, a kod njih 83 (54%) 
MPNPVS bio je normalan. Specifičnost i senzitivnost KOH 
testa i pH vagine u proceni stanja vaginalne flore iznosili su 
95% i 81%, odnosno 79% i 91%. Zaključak. Kultura cerviko-
vaginalnog brisa je skup i najčešće nekoristan test u kliničkoj 
praksi. Upotreba jednostavnih i bržih metoda kao što su mi-
kroskopski pregled nativnog preparata vaginalnog sekreta, test 
sa KOH i određivanje pH vagine daju bolje rezultate u dijagno-
zi, kao i prevenciji i lečenju posledica do kojih vaginalne infek-
cije mogu da dovedu. 
 
Ključne reči: 
vagina, bolesti; infekcija; trudnoća; dijagnostičke 
tehnike, akušerstvo i ginekologija; senzitivnost i 
specifičnost; srbija. 
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Introduction 

Some 15 years ago Wiesenfeld and Macio 1 drew atten-
tion to a surprisingly rare use of simple tests like vaginal fluid 
wet mount microscopy (VFWMM), 10% potassium hydroxide 
(KOH) test, and vaginal pH as well as a relatively high propor-
tion of patients (17%) sampled for vaginal swab culture de-
spite its unproven value in the diagnosis of common vaginal 
infections. Vaginal and cervical swab culture is still very 
common procedure in our country’s everyday practice where-
as simple and rapid diagnostic methods have been very rarely 
used. Newer culture-independent techniques have shown that 
vagina hosts more than 300 different microorganisms of which 
over 95% cannot be cultured 2–5. It is not surprising if we take 
into account the fact that a microorganism has been displaced 
from its natural habitat where it has optimal amounts of nutri-
ents and oxygen, optimal temperature and pH, and the pres-
ence of other microorganisms, into an artificial environment. 
Hence, the standard microbiological cultivation (with no use 
of special transport and growth media, anaerobic conditions, 
cocultivation etc.) results in the selection of rare microorgan-
isms capable of surviving new harsh growth conditions. Con-
sequently, aerobic and facultative anaerobic organisms are 
commonest growths of cervical and vaginal swab cultures al-
though it is well-known that vagina is colonized mostly by an-
aerobes in the ratio 10 : 1 6–9. 

The aim of the study was to show that cervical and vag-
inal swab culture has no value in everyday clinical practice, 
and that the routine use of straightforward procedures 
(VFWMM, vaginal pH and KOH test) may result in the bet-
ter diagnosis of vaginal infections and prevention of serious 
complications that may follow 10–14. 

Methods 

This prospective study included 505 pregnant and asymp-
tomatic women (24–28 week of pregnancy) seen during a regu-

larly planned appointments. A swab was taken from both the 
cervical canal and vaginal side wall, put into a sterile dry tube, 
and transported to the laboratory within 3 hours. Chocolate agar 
was used as growth medium. The second swab taken from the 
vaginal side wall was smeared onto a slide, covered by a drop 
of saline, and the mount viewed under a phase-contrast micro-
scope (magnification 400). After completion of VFWMM, a 
drop of 10% KOH was dripped onto one end of the mount in 
order to check for the presence of yeasts. All the patients un-
derwent 10% KOH test and in all vaginal pH was determined 
by a test strip (Merck pH, range 4.0 to 7.0). The predominance 
of lactobacilli over small bacterial forms (SBF), negative KOH 
test, and vaginal pH  4.5 were considered normal findings, ir-
respective of the polymorphonuclear (PMN) numbers (Figure 
1a). The diagnosis of BV was made in patients whose VFWM 
had more SBF than lactobacilli (irrespective of the presence of 
clue cells), normal PMN numbers, and in those with pH  4.5 
and/or positive KOH test (Figures 1b and 1c). In contrast to 
Amsel’s criteria, the presence of clue cells and abnormal ho-
mogenous off-white vaginal discharge were not considered ob-
ligatory criteria for the diagnosis of BV 15. In patients with the 
predominance of SBF, elevated PMN numbers and pH  4.5, in 
whom infections with Candidia albicans (10% KOH) and Tri-
chamonas vaginalis had been excluded, the diagnosis of vagini-
tis was made (Figures 1d, 2a-d). The term aerobic vaginitis is 
not used as the diagnosis was not made on the basis of the 
original Donder’s criteria 16. The PMN number was as-
sessed semi-quantitatively on at least 10 fields of view 
(FV) at 400 as follows (Figure 3): group 0 – PMN absent 
or much less numerous than epithelial cells (EC); group 1 – 
PMN seen on more than 50% of FV but their numbers still 
less than that of EC; group 3 – PMN seen on most FV and 
their numbers equal or higher than the numbers of EC; 
group 4 – PMN seen on most FV and their numbers much 
higher than the numbers of EC. The groups 0 and 1 were 
considered normal according to the PMN number, and the 
other two groups were considered pathological. 

 

  
Fig. 1 – Vaginal fluid wet mount microscopy.  

a) Normal flora: predominance of lactobacilli over small bacterial forms (SBF); b) Bacterial vaginosis (BV): “clue cells”; c) BV, “clue cells” absent, 
predominance of SBF, polymorphonuclear (PMN) numbers normal, pH > 4.5; d) vaginitis: predominance of SBF, elevated PMN numbers, pH > 4.5. 
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Fig. 3 – Vaginal fluid wet mount microscopy: large numbers 

of polymorphonuclear leukocytes (PMN) accompanied by 
the normal number of Lactobacilli. 

 
 
Results 

Cervicovaginal culture and vaginal fluid wet mount 
microscopy 

In 36 (6%) patients cervicovaginal swab cultures re-
trieved the following bacteria: Coagulase negative staphylo-
coccus (n = 11), Enterococcus (n = 8), Escherichia coli 
(n = 5), Staphylococcus aureus (n = 5), Streptococcus beta 
haemolyticus (n = 5), Streptococcus viridans (n = 1), and 
Proteus mirabilis (n = 1). In 24 (66%) of those 36 patients 
VFWMM was normal, vaginal pH was  4.5 and KOH test 
was negative (Figure 4). BV was diagnosed in 96 (19%) of 
the patients concomitant C. albicans in 28 (30%). Vaginitis 
was confirmed in 19 (4%) of the patients of whom 3 also had 
C. albicans (Figure 5). Solely one of 19 patients with vagini-
tis had normal vaginal pH, and KOH test was positive in 
12/19 patients. Of 72 patients in whom we microscopically 
observed C. albicans, 41 had normal background flora, i.e. 
the majority of bacterial forms were Lactobacilli. 

 

 
Fig. 2 – Vaginal fluid wet mount microscopy.  

a)Vaginitis: predominance of SBF, elevated polymorphonuclear (PMN) numbers, pH > 4.5; b) Candida albicans with bacterial vaginosis; c) Candida albicans 
with normal flora; d) Trichomonas vaginalis with bacterial vaginosis. 

 

Fig. 4 – Patients with sterile and culture-positive cervicova-
ginal swab cultures; the latter subdivided into those with 

normal vaginal fluid wet mount microscopy (VFWMM), po-
tassium hydroxide (KOH) test and vaginal pH, and those 

with at least one pathological of those tests. 
 

 
Fig. 5 – Proportion of women with positive vaginal fluid wet 

mount microscopy findings and diagnosis of bacterial 
vaginosis (BV), vaginitis, and isolated Candida albicans. 

 

Vaginal pH and KOH test 

Of 115 patients with BV and vaginitis, 5 had pH  4.5 
(false negative finding), whereas among 390 patients with 
normal findings, 83 had pH  4.5. False negative KOH test 
was found in 22 (of 115) patients, whereas 34 patients within 
the healthy group had a positive KOH test. Original authors’ 
criteria were used as gold standards and specificity, sensitiv-
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ity, positive and negative predictive values, and total preci-
sion for each of the two tests in relation to the two groups of 
patients were calculated. Similar values were obtained for 
both tests even when in both groups patients with C. albicans 
had been either retained or removed (Table 1). 

Polymorphonuclear leukocytes 

Pathological numbers of PMN were found in 154 (30%) 
patients, of whom 83 (54%) had normal and 71 (46%) patho-
logical VFWMM (Figure 6). Among the latter there were: 
BV (n = 10), BV + C. albicans (n = 14), vaginitis (n = 19) 
and C. albicans (n = 28). In 72 patients with the microscopic 
evidence of yeast infection, 45 (63%) had a pathological 
number of PMN, whereas within the group of patients with 
C. albicans and predominantly lactobacillar flora (41 pa-
tients), 28 (68%) had the elevated number of PMN. 

 
Fig. 6 –  Vaginal fluid wet mount microscopy (VFWMM). 
Proportion of patients with elevated polymorphonuclear 

(PMN) numbers and their subdivision into those with 
positive and negative findings on the vaginal fluid wet mount 

microscopy. 
 

Discussion 

More than 30 years ago Hammerschlag et al. 6, 7 pub-
lished results of vaginal swab microbiologic cultures in 
healthy, 2-month- to 15-year-old girls showing that vagina is 
colonized even at such an early age by a wide range of bacte-
ria and yeasts: Diphtheroids (78%), Staphylococcus epider-
midis (73%), α-hemolytic streptococci (39%), Escherichia 
coli (34%), Candida species (28%), Ureoplasma urealyticum 
(27%), Klebsiella (15%), Enterococcus species 10%, Group 
D streptococci (8.5%), Staphylococcus aureus (7%), My-
coplasma hominis (6%), Haemophilus influenzae (5%), 
Pseudomonas aeruginosa (5%), Proteus (5%). Methodologi-
cally similar studies on women in reproductive age, apart 
from the above bacteria, isolated, more or less frequently, 
other aerobes and facultative anaerobes (Peptostreptococcus, 
Gardnerella, Bacteroides, Veillonella, Bifidobacterium, etc.) 
9. We cultured similar bacteria. Isolation of any of the bacte-

ria cannot be automatically regarded a cause of any signs or 
symptoms of the patients.  It is clear from our study (Figures 
4 and 5) that if relied on cervicovaginal swab cultures only, 
most women with pathological vaginal findings would have 
been undiagnosed and untreated. On the other hand, some 

patients with normal vaginal flora would be probably, due to 
isolation of a bacterium, unnecessarily treated. Thus, in prac-
tice we would have better results if we based our diagnosis 
on the examination under a speculum (precision 30%) than if 
culture results guided our treatment decisions. Let us discuss 
the value of these methods in specific vaginal conditions. 

 
Table 1  

Characteristics of two simple and rapid bedside tests [vaginal pH and potassium hydoxide (KOH) test] in the diagnosis of 
abnormal vaginal conditions as compared against vaginal fluid wet mount microscopy (VFWMM) 

Test True positive False positive Sensitivity Specificity PPV NPV TP 
pH 4.5 110 83 95% 79% 56% 98% 83% 
KOH 93 34 81% 91% 73% 94% 89% 

PPV – positive predictive value; NPV – negative predictive value; TP – total precision. 

Bacterial vaginosis. In contrast to most infectious dis-
eases that we diagnose by isolation or identification of spe-
cific microorganism, commonly without its quantification, in 
this polymicrobial condition we cannot pinpoint a single or-
ganism so that culture findings (including isolation of 
Gardinerella vaginalis) are useless in the diagnosis of the 
syndrome. The simplest but very important step during the 
workup would be to perform in every woman, along with the 
routine gynecologic exam, the test with 10% KOH and to de-
termine the vaginal pH 17. As seen from our results, this sim-
ple addition would enable us to select, in the majority of cas-
es, women requiring further diagnostic workup. The workup 
generally means VFWMM or microscopy of Gram-stained 
samples, but not the cervicovaginal swab culture. In very few 
women the microscopic findings do not correlate with signs 
and symptoms and then we have to consider further micro-
biologic or molecular biologic tests in order to identify spe-
cific organisms like C. albicans, T. vaginalis, Neisseria gon-
orrhoeae. Considering a high prevalence of BV (12–50%), 
the fact that it is in half of cases completely asymptomatic 
but anyway may lead to serious complications, it is a high 
time to institute educational programs for our gynecologists 
to embrace VFWMM. In this way they may timely diagnose 
and treat BV, thus preventing its serious complications 8. 

C. albicans. In this study, with blood agar cultivation, 
C. albicans was isolated in 56 patients (not shown), whereas 
fungal elements were seen on VFWMM (10% KOH) in 72 
(14%) women. Obviously, special media are better suited for 
C. albicans isolation. It is known that some 15–30% patients 
have mixed infections. In line with this, 38% of our patients 
with BV had concomitant C. albicans. Moreover, as 63% 
women with C. albicans had elevated PMN numbers despite 
the fact that the majority (68%) had a predominant lactoba-
cillar flora, it is obvious that elevated PMN numbers necessi-
tate a search for C. albicans. 

Vaginitis. Many forms of vaginitis have been described 
in the literature so far, from aerobic, cytolytic, atrophic, des-
quamative, and inflammatory to ulcerative but here we de-
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cided to use simply the term vaginitis 18. The crucial single 
feature by which we may microscopically differentiate vagi-
nitis from BV is, in our opinion, elevated and normal PMN 
number, respectively. Of course, only after a prior exclusion 
of C. albicans and T. vaginalis infections. In both BV and 
vaginitis the bacterial background is very similar: more small 
bacterial forms than Lactobacilli. Microscopically during 
VFWMM it is impossible to make a distinction between the 
flora of BV (anaerobes, e.g. Atopobium vagine) and aerobic 
vaginitis (aerobes, e.g. Coccae). Moreover, Lactobacillus 
iners and Gardnerella vaginalis, the two most common 
bacterial species detected by molecular biological studies, 
are so similar phenotypically that cannot be differentiated 
on VFWMM under the 400 magnification. We also think 
that the presence of clue cells should not be a prerequisite 
for the diagnosis of BV during VFWMM as, by our experi-
ence, many women fulfilling other three Amsel’s criteria 
have no clue cells. This is probably the reason why the di-
agnosis of BV is made more frequently according to the 
Nugent’s criteria – most of the women are actually classi-
fied into the intermediary group 19. Moreover, in the study, 
18 of 19 women diagnosed with vaginitis had a pathologi-
cal vaginal pH strengthening the view that the microscopic 
examination is the only way to differentiate between BV 
and vaginitis. 

Polymorphonuclear leukocytes. Although it is a wide-
spread belief that PMNs seen under the microscope represent a 
form of inflammation, a disease, it is common to encounter 
many women with elevated PMN and normal numbers of Lac-
tobacilli. In our cohort of patients, 54% with elevated PMN 
had predominant lactobacillar flora. Verhelst et al. 20 have 
delineated a separate group of women in their new classifica-
tion of Gram-stained sample analysis (so-called Claeys’ cri-
teria). Their microscopic findings are characterized by a 
large number of PMN accompanied by a normal number of 
Lactobacilli (Figure 3). In our study 16% of the patients had 
such findings without detectable C. albicans confirming that 
this group of women should be paid a special attention in fu-

ture studies in order to find a cause of such unusual constel-
lation of microscopic findings. Finally, analysis of PMN 
should become a part of routine VFWMM. 

Until recently most of our knowledge about vaginal mi-
crobiology has come from studies based upon the culture. 
However, as about 95% of microorganisms within the vagi-
nal flora cannot be cultivated, other, mostly molecular biol-
ogy-based techniques are increasingly used to define vaginal 
microflora 21–23. These techniques will undoubtedly help us 
to understand dynamics and intricate interactions among the 
microorganisms in maintenance of healthy vaginal environ-
ment or development of pathological conditions. This will 
make us to redefine terms of normal and pathologic within 
the vaginal ecosystem 4–8. Bacterial communities should be 
analyzed not only qualitatively and quantitatively but also 
functionally so that we are able to define healthy vaginal 
microbiome of an individual woman (personalized medi-
cine). Till that time, for everyday practice, VFWMM 
and/or Gram-stained vaginal samples along with vaginal 
pH and KOH test should be routine methods to assess the 
vaginal flora and discriminate between healthy and dis-
eased. 

Conclusion 

Despite abundant evidence dispelling a reasonable 
value of culturing vaginal and/or cervical swabs in clinical 
practice, it is still by large the most frequent diagnostic pro-
cedure in this country, and, not uncommonly, a major tool 
to distinguish between normal and pathological vaginal 
flora. Yet, the deployment of only two simple tests (vaginal 
pH and KOH test) when there is no resources for micro-
scopic examination offer much better results than standard 
swab cultures. Moreover, the techniques are simple, rapid 
and inexpensive, and may be easily performed even in the 
setting of primary healthcare level. The wider use of the 
techniques would result in better management of vaginal 
infections and their consequences. 
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History 

Angiogenesis, the term coined in 1935 1 means the deve-
lopment of new blood vessels from the pre-existing capillaries 
and venulae. It is fundamental for reproduction, development 
and reparation, when strict regulation and short duration pre-
vent the uncontrolled growth of neovascularization 2. In patho-
logical conditions, represented by solid tumors and a myriad of 
the neovascular diseases which involve retina, uvea and cor-
nea, the disbalanced regulation leads to the lasting, life- or 
sight-threatening vascular proliferation. 

Algire’s 3 observation that the tumors actively attract 
blood vessels, and Michealson’s 4 conclusion that a diffusible 
substance, factor X, present in the extravascular retina in vari-
ous concentrations, is necessary for retinal neovascularization, 
were the beacons along the path which lead to the right direc-
tion: development of the field of angiogenesis research fifty 
years ago, started by the pioneering work of Folkman et al. 5. 
Their hypothesis concerning the potential anticancer effects of 
angiogenesis inhibitors, based on the observation that the 
growth of solid tumors depends on their vascularization, 6 had 
been questioned until the isolation of a tumor factor  responsi-
ble for angiogenesis 7.  

Folkman’s laboratory introduced new methods necessary 
for the new field of research: corneal pocket assay, polymers 
for the sustained release of macromolecules, chorioallantoic 
membrane, and capillary endothelial cell culture 8, 9. Matrigel 
was added later 9. These new tools helped in the discovery of 
the first angiostimulators: basic and acid fibroblast growth fac-
tor (bFGF, aFGF), and angiogenin 10. Angiomodulators, most 
notably heparin, were added to the concept of angiogenesis 11. 
Heparin antidote, protamine, was the first angioinhibitor with 
the known structure 12. Then followed the discovery of a po-

tent angioinhibitory effect of heparin in the presence of corti-
sone, 13–15 and of two endogenous angioihibitors, angiostatin 16 
and endostatin 17. 

Growth factors 

A large number of molecules which stimulate or inhibit 
angiogenesis are known today. A key role among stimulators, 
especially in the eye, plays vascular endothelial growth factor 
(VEGF) 18, 19. Its inhibition has been used for the therapy of va-
rious diseases of different organs, from colorectal cancer to 
age related macular degeneration, just because they share pat-
hological angiogenesis in common. 

VEGF is a potent hemoatracatant and endothlial cell mi-
togen. Its angiogenic action is regulated by hypoxia 20. It is a 
dominant factor of ocular and general angiogenesis, being a 
perfect match for „Factor X“ postulated by Michaelson 4 as 
early as 1948. A single gene is coding for binding VEGF A, B, 
C. D to the tyrosin-kinase receptors VEGFR 1–3. Various iso-
forms of VEGF, created by alternate splicing, 21 enable this 
growth factor to act in more than one way: to stimulate angio-
genesis and vascular permeability, participate in organ deve-
lopment and vasculogenesis, maintain small fenestrated blood 
vessels, and protect nerve cells in the retina and 
elsewhere 22, 23.  

Basic fibroblast growth factor, although unable to promo-
te neither retinal nor choroidal neovascularization alone, can 
act in synergism with VEGF 24. Due to the lack of a signaling 
pathway for its release from cells and membranes, b FGF can 
act only upon their injury. Yet, its proangiogenic role is estab-
lished by the findings of high levels of b FGF in the vitreous 
of the eyes with proliferative diabetic retinopathy, and large 
tumors, as well as the rodent corneal neovascularization after 
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implantation of bFGF 25. Finally, a simultaneous inhibition of 
both b FGF and VEGF activities in vitro is more efficient than 
inhibition of only VEGF 26.   

Findings of the raised vitreous levels of erythropoietin 
in proliferative diabetic retinopathy, and inhibition of neo-
vascularization in the ischemic murine retina indicate that 
this, otherwise blood-forming substance has a role in angi-
ogenesis 27. This complex process is also influenced by an-
giopoietins, cyclooxygenases 28, platelet derived growth 
factor (PDF), hepatocyte growth factor (HGF), placenta 
growth factor (PlGF), transforming growth factor-beta 
(TGF-β), tumor necrosis factor-alpha (TNF-α), and interle-
ukines 29. 

Switch to angiogenic phenotype 

The sequence of events during angiogenesis is: burst 
of endothelial cells mitotic activity under the influence of 
an angiostimulator; creation of a break in the basement 
membrane; degradation of extracellular matrix; creation of 
a columnar structure through which blood starts to flow; 
termination of the process. For this to happen, a large num-
ber of receptors and ligands must be successively activated, 
while keeping a delicate balance of numerous stimulatory 
and inhibitory signals. Differently put, an angiogenic 
phenotype is achieved through a switch in the balance of 
angiogenesis stimulation and inhibition towards the former. 
As soon as the switch, usually a hypoxic stimulus, is turned 
on, the activity of angiogenic factors is up-regulated; 30 the 
shape of the cells is changed making cells succeptible to 
the action of angiogenic factors; 31–33 growth factors are re-
leased from their bound state; 34–36 pericytes, a barrier to 
angiogenesis, are lost and macrophages activated; 37–40 ge-
nes coding for angioinhibitors are inactivated; 41 proteolysis 
of large molecules to which angionhibitors are often bound 
is halted; soluble, decoy receptors, 42 like Fit-1, stop to bind 
angiostimulators, primarily VEGF; and notch signaling 43 
starts navigating activated cells through a matrix prepared 
by proteinases 44 and bi-directional transmembrane recep-
tors, integrins 45.  

Corneal avascularity 

One of the most useful ways towards understanding 
corneal angiogenesis is to study avascularity of the nomal 
cornea. The avascularity and easy accessability of cornea 
made it one of the most frequently used model of angioge-
nesis research 9, 46. As Cogan 47 nicely put it: „Any theory 
which claims to explain corneal neovasculogenesis must 
account for the absence of blood vessels in the normal cor-
nea. Unlike most other tissues, except probably cartilage, 
the cornea has no vessels and yet it is in immediate 
proximity of structures having blood vessels. No anatomic 
boundary separates the vascular limbus from the avascular 
cornea. An adequate explanation for this anatomic paradox 
would undoubtedly account for neovascularization of the 
cornea“. He believed that compactness of the normal cor-
nea presented a barrier, while corneal edema was a conditi-

on for the invasion of blood vessels 48. However, the shape 
of neovascularization induced by an isolated experimental 
corneal lesion led Campbell and Michaelson 49 to postulate 
the presence of a diffusible stimulator of blood vessel 
growth 49. Ashton and Cook 50, in a lengthy critical review, 
added one more possible cause, hypoxia, which acted per 
se or by inducing the activity of a diffusible factor. These 
statements are nowadays incorporated into the growing 
body of recently accumulated data on angiogenesis. 

All corneal layers participate in the maintenance of 
avascularity. The intact epithelium prevents both from cor-
neal edema and activation of stromal proteinases, active 
players along the cascade of angiogenesis. This layer also 
contains a high expression of soluble VEGF receptors, 51 
which bind and inactivate this potent mitogen of vascular 
endothelial cells 52. Consequently, antagonization of one of 
these soluble receptors by a tripeptide modulates angioge-
nesis 53. These decoy receptors are considered as the key 
players in maintenance of corneal avascularity. However, a 
recent observation of simultaneous suppression of corneal 
inflammation and neovascularization by netrin, 54 a mem-
ber of the family of proteins similar to laminin, previously 
thought to be involved in neurogenesis only, adds to the 
complexity of the proposed mechanism. These substances 
seem to originate from the superficial limbus, 55, 56 possibly 
from its stem cells, which are likely to have a task more 
complex than epithelial regeneration 57. The appearance of 
new blood vessels in cases with stem cell deficiency sup-
ports this line of thinking.  

Both epithelial cells and keratocytes show the 
expression of a potent angioinhibitor, thrombospondin 58, 59. 
Thrombospodins induce apoptosis of vascular endothelial 
cells and shield them from the bFGF activity 60. Both epit-
helium and endothelium of the rat cornea show the 
expression of pigment epithelium derived factor (PEDF), 
one of the most potent angioinhibitors, which is able to 
block a VEGF receptor 61. 

Matrix metaloproteinases (MMPs) are also expressed 
in various corneal cells. These zinc-dependent endopepti-
dases are able either to stimulate (MMP2, MMP14) or to 
inhibit (MMP3, MMP7) angiogenesis. The latter is achie-
ved by degradation of collagen XIII and plasminogen, lea-
ving active endostatin and angiostatin 62. It has recently be-
en shown that these enzymes can also have an anti-
inflammatory effect by changing a gene expression 63. 

In conclusion, corneal avascularity is maintained by 
homeostasis, which includes a well-known edema-
preventing balance between corneal swelling pressure and 
dehydration, as well as an equilibrum of numerous pro- and 
anti-angiogenic activities. 

Corneal neovascularization 

Corneal neovacularization (CONV) is formed when 
blood vessels from the limbus penetrate the avascular cor-
neal tissue (Figure 1). 

Subepithelial neovascularization is characterized by di-
rect arborization of blood vessels creating a pannus, which 
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splits the space between the epithelium and the Bowman’s 
membrane. Interstitial new blood vessels follow the direction 
of collagen fibers and grow in a brush-like fashion. The dee-
pest stromal neovascularization has an umbilical shape at 
first, and a membranous shape upon further growth 64. 
CONV is essentially a reparatory attempt in response to 
hypoxia created by infection, trauma, immune reaction, tu-
mor growth and stem cell loss. Accompanying processes and 
sequellae are: inflammation with cellular infiltration, edema, 
fibrous scarring, fatty deposit, and the loss of corneal immu-
ne privilege 60, 65. The price of this reparatory process, which 
occasionally saves the ocular globe, is often high, and can be 
expressed in visual and aesthetic loss. 

 

 
Fig. 1 – Corneal neovascularization. 

 
Trachoma and onchocerciasis, both characterized by 

dramatic CONV, are among the world’s most frequent cau-
ses of blindness. Their erradication needs measures that be-
long to economy rather that to angiogenesis research and 
therapy. But, about four percent of the population of the de-
veloped world also suffers from corneal neovascularization, 
mostly caused by herpes, with almost fifteen hundred thou-
sand new cases every year 66. The world statistics reports 
fourty thousand new cases of a drastic monocular visual loss 
or blindness per year 67. Other infective agents, like pseudo-
monas, chlamidia and fungi are less frequent causes of visual 
loss. The non-infective causes of CONV are: contact lens 
wear, ocular surface diseases, corneal graft rejection, eye 
drops with preservative, and trauma, especially chemical 
burns. The socioeconomic significance of CONV is not ne-
gligeble, and the new treatment modalities can lessen the 
burden carried by many individuals and the society. 

A key player in the ocular as well as corneal angioge-
nic cascade, like everywhere in the body, is VEGF. Its ric-
hest corneal resources are the epithelium, vascular endothe-
lial cells, macrophages, and fibroblasts 60. VEGF 
expression is significantly upregulated in inflammed and 
vascularized corneas 68. On the other hand, CONV stops 
when VEGF or its receptors are inhibited, or when signals 
for VEGF release are blocked 69, 70.  

Other minor factors involved in CONV are bFGF, released 
from basement membranes after injury; 34, 35, 71, PDGF, which 
stimulates VEGF transcription and brings pericytes to block 
apoptosis of new vascular buds; 72 and angiopoietin 29. Recent 
observations add epoxyeicosanoids to this list. These products of 
arachidonic acid metabolism control inflammatory and angioge-
nic response to injury, as a part of tissue and organ reparation 
and regeneration 73. 

Treatment of CONV 

Corticosteroids are still the mainstay of the therapy for 
CONV, sometimes aided by non-specific anti-inflammatory 
agents (NSAID) or cyclosporine. Physical methods include 
diathermy and photodynamic therapy, while transplantation of 
the limbus is beyond the scope of this review. 

Corticosteroids 

Corticosteroids act mainly against inflammation by pre-
vention of neutrophyl and macrophage accumulation (a hall-
mark of the late sensitivity reaction), their adhesion to the 
capillary endothelial cells, and formation of plasminogen activa-
tor 74. As Professor Claes Dohlman used to teach, this is why 
these medications helped the success of keratoplasty more than 
any surgical minutia. 

Antiangiogenic effects of corticosteroids do not depend on 
their gluco- or mineralo-corticoid  action. It seems to be achie-
ved by capillary basement membrane degradation 75. and is en-
hanced in the presence of heparin or its pentasacharide frag-
ment 14, 15. Unfortunately, these potent drugs have many side-
effects: they are associated with masking of the signs of bacteri-
al infection, progression of herpetic keratitis, and corneal melt if 
given later than a week after a chemical burn 76. Prolonged topi-
cal corticosteroid therapy may cause cataract 77 and glaucoma 78. 

Physical methods 

Photodynamic therapy can occlude larger blood vessels. It 
includes an intravenous injection and the use of argon or diode 
laser beam. It is a costly procedure, and the injected substance 
may be potentially harmful 79. 

Fine needle diathermy is quite easy to perform. Its best in-
dication is occlusion of one or few larger blood vessel prior to 
keratoplasty. A long-lasting effect in a bunch of small vessels is 
hard to achieve 80, 81.  

NSAID 

Topical NSAID inhibits angiogenesis in rat cornea 82. The-
se medications inhibit cyclooxygenases, and the consequence is 
a low level of prostaglandines produced from arachidonic acid. 
Their use is limited to the early stages of angiogenesis, until ac-
cumulation of a large quantity of VEGF is created. Occasional 
corneal melts have been reported during the use of NSAID. 
Even one drop of a preservative-free NSAID can result in inten-
se burning sensation.Therefore, caution and close observation 
are advised during their use 83–85.  
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Other medications 
 
Well-known angioinhibitors, cyclosporine A, 86 

methotrexate, 87 and tacrolimus 88 are mainly used as a sub-
stitution of corticosteroids, when a prolonged therapy after 
complicated keratoplasty is needed. Angioinhibitory action 
of thalidomide was unknown until it produced a tragic ef-
fect of inborn phocomelia 89, 90. Thalidomide has recently 
been found useful in the treatment of some malignant tu-
mors and uveitis, 91 but its use in CONV inhibition has be-
en checked only experimentally. Amiloride, a competive 
inhibitor of urokinase type-plasminogen activator system, 
has been shown to inhibit CONV in various experimental 
models, 92, 93 but without a clinical use. It is interesting to 
speculate whether the concentrations of this drug, widely 
used as a diuretic, can produce inconspicuous angioinhibi-
tion.  

Anti-VEGF therapy 

According to a recent meta analysis, 94 a few studies 
have shown that a VEGF blocade may compete with corti-
costeroids as the therapy of choice in cases of CONV. One 
of the jewels in the crown of a half a century long angioge-
nesis research 95 was USA Food and Drug Administartion 
(FDA) aproval of bevacizumab, a humanized monoclonal 
antibody against VEGF A (Avastin, Genentech, Roche), for 
the adjuvant treatment of metastatic colorectal cancer first, 
and some other solid malignant tumors later 96, 97. Intravit-
real injections of this drug have also revolutionarized the 
therapy of the wet form of age-related macular degenerati-
on, helped in the resolution of diffuse diabetic macular 
edema, and tried in various other ocular angiogenic disea-
ses 98, 99. However, the effect of topical bevacizumab in 
experimental CONV is only partial 100. It is possible that a 
humanized antibody cannot exert a full effect in 
experimental animals, while the inhbition of CONV in hu-
mans is significant 101–105. Subconjunctival and deep stro-
mal injections of bevacizumab have been given in hope for 
a better effect on the deep CONV 106. A better drug penet-
ration into the cornea has been tried with a fragment of be-
vacizumab, ranibizumab, which has a small molecule and a 
higher affinity for VEGF. Its effect, more on the vessel di-
ameter than on the involved surface area, has been only 
slighly better than the effect of bevacizumab 107. The 
cost/effectiveness ratio of these two drugs calls for further 
investigations 69. 

As previously stated, VEGF has more than one function. 
Possible late complications of huge doses of this drug given in 
oncology have not been excluded, but they are not within the 
scope of ophthalmology. However, corneal epithelial defects 
have been observed after topical application of bevacizu-
mab 103, 108–110. Pegabtanib, which binds only one VEGF iso-
form, offers less probability of complications which is 
unfortunately associated with a lesser effect 111. A novel thera-
peutic approach, VEGF trap, is the use of a soluble receptor mo-
lecule, aflibercept, that includes sequences from VEGFR 1 and 
2, and posseses a high binding affinity for VEGF-A and B, as 
well as for PlGF. Its prevents VEGF fom binding to its natural 
receptor and from promoting proliferation and migration of vas-
cular endothelial cells. The effect of VEGF trap lasts twice as 
long as the effect of VEGF blockade by monoclonal antibodi-
es 112, 113. 

Another approach is silencing of a gene for VEGF produc-
tion by one of ribonucleic acids, which inhibits the post-
transcrptional processing 114 and signals from tyrosin-kinase re-
ceptors 115.  

Targets other than VEGF 

Among the substances which have also been tried for 
CONV inhibition are topical netrins; 54 infliximab, a mono-
clonal antibody against TNF-α; 116 and doxycycline. 
Doxycycline is a tetracycline and a potent MMP inhibi-
tor 117. It aseems to be one of the smart drugs, and has 
recently been used in oncology, 118 cardiology, 119 and 
neurology 120. Its topical administration inhibits CONV in 
both experimental animals, 121 and in patients 122 by a 
MMP-independent mechanism 123. Doxycycline acts in 
synergism with bevacizumab, and can additionally protect 
the corneal epithelium from untoward effects of the lat-
ter 124. 

Conclusion 

It appears that the ocular anti-angiogenic therapy in 
the years ahead will find more use of vascular endothelial 
growth factor trap and integrins, and less of corticosteroids 
and monoclonal antibodies against vascular endothelial 
growth factor. Inexpensive therapy with a well-known 
drug, doxycycline, might be used when corneal neovascula-
rization is associated with disturbed epithelium. In the dis-
tant future treatment of corneal neovascularization will 
probably be based upon targeting a specific gene.  
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Abstract 
 
Introduction. Spontaneous coronary artery dissection (SCAD) is a 
very rare disease with poor prognosis. It mainly affects young 
women free of risk factors for coronary artery disease (CAD) and 
women during the peripartum period. The prognosis for 
myocardial infarction caused by SCAD is poor, management is 
often difficult and guidelines still missing. Case report. We 
presented a woman with acute myocardial infarction of anterior 
wall of the left ventricle, caused by spontaneous dissection of 
medial segment of the left anterior descending coronary artery. We 
treated the patient with thrombolytic therapy and performed 
coronary angiography after that. Finally we decided to do nothing 
more. Two years later we performed coronary angiography again 
and founded the coronary artery normal. We also analyzed 19 
cases publiched from 1996 to 2012 when coronary artery dissec-
tion had been treated with thrombolytic agent. Analysis revealed 
only one case of 19, with complication after treating SCAD with 
thrombolysis. Conclusion. Sometimes, regarding myocardial 
infarction in young women with no risk factors for CAD, 
especially in young women in peripartum, we should think about 
SCAD. The presented case, like eight others, demonstrates that 
good clinical outcomes can be achieved with thrombolysis. In spite 
of all this, we still need more data to verify that thrombolysis does 
not have to harm the therapy for SCAD. For the time being 
thrombolytic therapy could be an option. 
 
Key words:  
acute coronary syndrome; aneurysm dissecting; myocardial 
infarction; fibrinolytic agents; treatment outcome. 

Apstrakt 
 
Uvod. Spontana disekcija koronarne arterije (SDKA) predstavlja 
veoma retku bolest sa lošom prognozom. Obično se javlja kod 
mladih žena bez faktora rizika od koronarne arterijske bolesti 
(KAB) i kod žena za vreme periporođajnog perioda. Prognoza in-
farkta miokarda uzrokovanog SDKA je loša, lečenje je često teško 
i preporuke još uvek ne postoje. Prikaz bolesnika. Prikazali smo 
ženu sa akutnim infarktom miokarda prednjeg zida leve komore, 
prouzrokovanog spontanom disekcijom medijalnog segmenta pre-
dnje descendentne arterije. Lečenje smo započeli trombolitičkom 
terapijom i urađena je koronarna angiografija nakon toga. Dve go-
dine kasnije na ponovljenoj koronarnoj angiografiji nađene su 
normalne koronarne arterije. Takođe, analizirani su prikazi 18 bole-
snika objavljeni u periodu od 1996. do 2012. godine, zajedno sa 
prikazom našeg bolesnika, kod kojih je disekcija koronarne arterije 
lečena trombolitičkom terapijom. Ustanovljeno je da je samo kod 
jednog bolesnika, od njih 19, opisana komplikacija nakon primene 
trombolitičke terapije u lečenju SDKA. Zaključak. Ponekad, kad 
imamo infarkt miokarda kod mladih žena bez faktora rizika od 
KAB, posebno kod žena u periporođajnom periodu, treba misliti 
na SDKA. Primer naše bolesnice, kao i osam drugih, pokazuje da 
se dobri klinički rezultati mogu postići trombolizom. Uprkos sve-
mu tome, još uvek je potrebno više podataka kako bi se potvrdilo 
da tromboliza ne šteti u terapiji SDKA. Za sada, trombolitička te-
rapija može biti jedna od opcija. 
 
Ključne reči: 
akutni koronarni sindrom; aneurizma, disekantna; infarkt 
miokarda; fibrinolitici; lečenje, ishod. 

 

Introduction 

Spontaneous coronary artery dissection (SCAD) is a rare, 
underdiagnosed pathology with a very poor prognosis. The first 
report on SCAD was by Pretty in 1931, while the first an-

giographic diagnosis was made in 1978. Fewer than 400 cases 
have been reported in the literature 1. SCAD is a poorly under-
stood cause of myocardial infarction. It occurs in relatively 
young persons and represents a tiny proportion (0.07–1.1%) of 
patients undergoing angiography in most registries and series. 
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Fig. 1 – ECG record during myocardial infarction. 

  

Among reported case series ranging from 3 to 47 cases, there 
is the approximate 2 : 1 female predominance. About one third 
of the cases in women occur in the peripartum period. The 
clinical presentation of SCAD depends on the extent and the 
flow limiting severity of the coronary dissection, and ranges 
from asymptomatic to unstable angina, acute myocardial in-
farction, and ventricular arrhythmias to sudden cardiac death, 
and may be responsible for as many as 1 of 10 episodes of 
acute coronary syndrome in women younger than 50 years 2, 3, 

4. Currently, clinical recognition of SCAD has increased as 
coronary angiography is utilised frequently in the clinical 
evaluation of patients with acute coronary syndromes. More-
over, intracoronary imaging techniques such as intravascular 
ultrasound (IVUS) and optical coherence tomography (OCT) 
have enabled a more detailed clinical assessment of SCAD 3, 4. 

The etiology of SCAD is unclear. Approximately one 
third of women with SCAD are pregnant or peripartum. Hor-
monal effects in the vessel wall such as reduced collagen syn-
thesis, smooth muscle cell proliferation, and abnormalities in 
the proteoglycan matrix are implicated and may also explain 
cases of SCAD seen with oral contraceptive pill use 4–6.  Dis-
section is caused when there is bleeding into the media of the 
artery, separating the vessel layers with subadventitial hema-
toma in the false lumen, compressing the true lumen to vary-
ing degrees 7. 

The left anterior descending (LAD) coronary artery is the 
most frequently involved vessel in autopsy and angiographic 
series of the LAD artery accounts on average for 60% of 
cases 3, 6, 7. Patients have been treated successfully with 
medical therapy, coronary stenting, and coronary artery by-

pass grafting, depending on the extent and location of dis-
ease. In patients who have completed infarctions without re-
sidual ischemic symptoms medical therapy has been associ-
ated with good long-term outcomes. The role of thromboly-
sis in patients with ST elevation myocardial infarction 
(STEMI) is controversial 3, 4, 8. 

In this article, we reported the case of STEMI caused by 
spontaneous coronary artery dissection, showing regression af-
ter conservative medical treatment. The management options 
and complications were discussed. 

Case report 

A 48-year-old female was admitted to the Emergency 
Department because of intense retrosternal pain of one hour 
duration and an electrocardiographic pattern of acute ST eleva-
tion anterior myocardial infarction (Figure 1). The patient was 
admitted to the intensive care unit and treated with intravenous 
thrombolysis (t-PA). We also administrated glycoprotein 
IIb/IIIa inhibitor (tirofiban), aspirin, clopidogrel, heparin, ni-
trates, and beta-blocker, and the patient's clinical status pro-
gressively improved. After the given therapy there was more 
than 50% resolution of ST segment elevation in leads V3, V4 
and V5. Serial measurement of biochemical markers was con-
sistent with myocardial necrosis. One day after admission we 
performed coronary angiography and found SCAD of the me-
dial part of the LAD artery (Figure 2) with TIMI I-II flow in 
distal part of LAD. Neither were there atherosclerotic lesions 
in the affected vessel nor in the other coronary arteries and we 
decided to do nothing except medical therapy. After 5 days 

 
Figs. 2 – Coronary angiography of the left anterior descending coronary artery during myocardial infarction 

(arrows point dissection). 
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brain (B-type) natriuretic peptide (BNP) was highly elevated. 
Echocardiography performed two weeks post-admission re-
vealed the akinetic apex and apical segments of the anterior 
and the inferior wall of the left ventricle. The global systolic 
performance of the left ventricle was satisfactory with the es-
timated ejection fraction of 45–50%. The patient was a 
smoker without any other conventional cardiovascular risk 
factor for coronary artery disease. In the thirteenth year of 
life she had infective endocarditis. She suffered from obses-
sive compulsive disorder and regularly visited the psychia-
trist. Her past medical history was unremarkable and she de-
nied any use of vasoconstricting or recreational drugs. She 
took no oral contraceptives (estrogen plus progestin) and had 
no a history of thromboembolic disease. All laboratory inves-

tigations performed in order to assess the inflammatory risk, 
coagulation abnormalities, as well as autoimmune disorders 
were found to be within normal limits. The patient had an un-
eventful clinical course and was discharged on a beta-blocker, 
aspirin, clopidogrel, statin and an ACE inhibitor. 

The patient remained asymptomatic and 2 years later 
was subjected to second coronary angiography, which 
showed complete healing of the previous LAD dissection 
(Figure 3). There was normal sinus rhythm on ECG, with 
micro R wave in V2 and V3 with slightly negative T wave in 
D2, D3, aVF and from V4 to V6 (Figure 4). 

We also retrieved literature (source PubMed) dealing 
with trombolytic therapy of SCAD. The retrieving process is 
presented in Figure 5. We identified 18 case reports in which 

 
Figs. 3 – Coronary angiography of the left anterior descending corronary artery 2 years after myocardial infarction. 

 

 
Fig. 4 – ECG record 2 years after myocardial infarction. 

 
Fig. 5 – Flow chart of the case selection process.  

SCAD – spontaneous coronary artery dissection; STEMI – ST segment elevation myocardial infarction; NSTEMI – non ST 
segment elevation myocardial infarction. 
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trombolytics had been used in treatment of SCAD. Analysis 
of these cases including own one (this case) revealed only 
one case with complications as a consequence of throm-
bolytic use (Table 1). 

Discussion  

 
Table 1 

Thrombolytic treatment in patients with coronary artery dissection 

Case report  Year  Journal  Thrombolytic  Successful  Complication  

Leclercq F, et al. 13 1996  Eur Heart J.  rt-PA  yes  no  

Mahenthiran J, et al.  2000  J Natl Med Assoc  rt-PA  yes  no  

S. Narasimhan, et al.  2004  IJTCVS  Streptokinase + rt-PA  no  yes? (dead)  

Maeder M. et al. 4  2005  
Intern Journal of 
Cardiology  

Reteplase  no  no  

Maeder M, et al. 4 2005  
Intern Journal of 
Cardiology  

rt-PA  no  no  

Evangelou D, et al. 6  2006  
Intern Journal of 
Cardiology  

Tenecteplase  yes  no  

Pierre-Justin G, et al.  2007  
Intern Journal of 
Cardiology  

rt-PA  yes  no  

Cano O, et al. 11 2009  
Intern Journal of 
Cardiology  

Tenecteplase  no  ?  

T. Karaahmet T, et al. 15 2009  
Anadolu Kardiyol 
Derg  

?  yes  no  

Saadat H, et al. 21 2009  Int J Angiol  ?  no  ?  
Andreou AY, et al. 22 2009  Exp Clin Cardiol  ?  no  ?  
Andreou AY, et al. 22 2009  Exp Clin Cardiol  ?  no  ?  

Motreff P, et al. 1 2010  Cardiology  ?  no  yes?(dead)  
Motreff P, et al. 1 2010  Cardiology  ?  no  no  
Almafragi A, et al. 18 2010  Cardiol J  ?  no  ?  

Ito H, et al. 8 2011  Am J Cardiol  ?  yes  no  

Ito H, et al. 8 2011  Am J Cardiol  ?  yes  no  
Hidalgo-Urbano RJ, et al. 17 2011  Rev Esp Cardiol  ?  no  yes  

Jović Z, et al.  2015  
Vojnosanit Pregl 
(this issue) 

rt-PA  yes  no  

rt-PA – recombinant tissue plasminogen activator

SCAD is a very rare disease with poor prognosis oc-
curring more commonly in women, particularly in the peripar-
tum period 1, 6–8. The majority of affected individuals (approxi-
mately 75%) are young women without risk factors for athero-

sclerosis, of whom approximately 30% are in the peripartum pe-
riod. SCAD usually involves a single vessel (ie, the LAD artery 
in women and the right coronary artery in men) 1–6, 8. There is no 
consensus on the treatment of SCAD. All three, medical, percu-
taneous coronary interventions and surgical approaches have 
been employed, but no randomized control trials have compared 
the three approaches. However, coronary dissection may regress 
spontaneously 1, 8–10. 

The role of thrombolytic therapy is controversial, but there 
are more cases in the literature with successful thrombolysis 
than with complications from thrombolysis. There are several 
different outcomes when treating a SCAD with thrombolytic 
agent: firstly, thrombolytics have been accused of favoring in-
tramedial hematoma extension and compression of the true lu-

men 1, 11. Secondly, thrombolysis treatment may be effective in 
lysis thrombi in the false lumen, allowing the true lumen to re-
expand 7, 12, 13 and finally, thrombolysis may aggravate bleeding 
and the dissection 4, 6, 12. 

We analyzed 19 cases reports published from 1996 untill 
2012 with coronary artery dissection treated with thrombolytic 
agent. Successful use of thrombolytic agents have been pub-
lished in eight cases including our 6–8, 13–15. In 11 cases 1, 4, 11, 16, 

17, thrombolytic agents did not help to re-establish coronary 
flow, but only in one case complications were described that 
may be associated with thrombolytic therapy 18. Two patients 

died, not from the effects of thrombolytic therapy, but from 
large myocardial infarction 1, 16. 

The presented case was conservatively managed, includ-
ing thrombolysis 4, 6, glycoprotein IIb/IIIa inhibitor 9, 19 and 
clopidogrel 4, 13, 20–23, and the patient had no recurrence of chest 
pain in a long-term follow-up of two years. Also, control coro-
nary angiography after two years was normal. 

Conclusion 

SCAD dissection is a rare and uncommon cause of 
acute coronary syndrome that should be considered in young 
patients, particularly women, which is presented with myo-
cardial infarction. It is known that thrombolytic therapy can 
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lead to complications when applying for SCAD, but there is 
still no clear evidence of this. In the analysis that we con-
ducted, there was only one case of 18 previonsly published 
and this our case, which demonstrated complications after 
treating SCAD with thrombolysis. The presented case, like 

eight others, confirm that good clinical outcomes can be 
achieved with thrombolysis, glycoprotein IIb/IIIa inhibitors 
and long-term dual antiplatelet therapy. In spite of all this, 
we still need more data to verify that thrombolysis does not 
harm the therapy for SCAD. 
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Abstract 
 
Introduction. Benign, especially polypoid, lesions of the cer-
vix are common in everyday work.  Rare tumors of this re-
gion are vascular ones, particularly capillary and/or cavernous 
hemangiomas. Cervical hemangiomas are especially rare, usu-
ally asymptomatic and only one third of the cases is clinically 
manifested as vaginal bleeding, polyps, etc. Case report. We 
reported a 54-year-old postmenopausal female patient who 
had undergone conization due to high-grade squamous intra-
epithelial lesion (H-SIL). Microscopic analysis of slices con-
firmed the existence of dysplastic changes in the endocervical 
epithelium and in small part in the epithelium of the gland of 
H-SIL type. In 2 of 15 slices, within the walls of the cervix, 
dilated, amplified and abnormal blood vessels lined with en-
dothelium were observed, vaguely limited by the surrounding 
connective tissue of lamina propria and smooth muscle wall 
of the cervix. According to the pathological characteristics, 
the change corresponded to the hemangioma. Both changes 
were completely removed. Conclusion. In comparison with 
the available literature data, the presented case is the first to 
describe the association of hemangioma and dysplastic 
changes in the endocervical epithelium. Hemangioma was in-
cidentally discovered in the histological sections of the mate-
rial after the conization in a postmenopausal women. 
 
Key words: 
cervix uteri; hemangioma; uterine cervical dysplasia; 
comorbidity. 

Apstrakt 
 
Uvod. Benigne, posebno polipoidne, lezije grlića materice  
česte su u svakodnevnom radu. Ređi tumori ove regije su 
vaskularni tumori, i to kapilarni i/ili kavernozni hemangi-
omi. Hemangiomi grlića materice posebno su retki, obično 
su asimptomatski, a tek u trećini slučajeva klinički se mogu 
manifestovati kao vaginalna krvarenja, polipi i dr. Prikaz 
bolesnika. Prikazana je bolesnica, stara 54 godine, kojoj je 
zbog skramozne intraepitelne displazije visokog stepena 
(H-SIL) urađena konizacija. Mikroskopskom analizom ise-
čaka potvrđeno je postojanje displatičnih promena u en-
docervikalnom epitelu i malim delom u epitelu žlezda tipa 
H-SIL. U 2 od 15 isečaka unutar zida grlića materice, uo-
čeni su dilatirani, umnoženi i nepravilni krvni sudovi oblo-
ženi endotelom, nejasno ograničeni od okolnog veziva la-
mine proprije i glatke muskulature zida grlića materice. 
Prema patohistološkim karakteristikama promena je odgo-
varala hemangiomu. Obe promene su uklonjene u celosti. 
Zaključak. Prema nama dostupnoj literaturi, naš prikaz 
slučaja je prvi opisani slučaj udruženosti hemangioma i di-
splastičnih promena endocervikalnog epitela. Hemangiom 
je slučajno ustanovljen na patohistološkim isečcima mate-
rijala dobijenog konizacijom kod žene u postomenopauzi. 
 
 
Ključne reči:   
grlić materice; hemangiom; grlić materice, displazija; 
komorbiditet.

 

Introduction 

Benign vascular tumors and tumor-like lesions include a 
broad spectrum of clinical and pathological entities. There are 

numerous histological classifications of hemangiomas according 
to the histological type of vascular spaces (capillary, cavernous, 
venous), localization (cutaneous, intramuscular, etc.), the domi-
nant view of cells (epithelial, spindle cells, etc.), the patient's age 
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Fig. 1 – Overview of the cervical wall and hemangioma 
(Masson, 20). 

 

Fig. 2 – Abnormal blood vessels in the cavernous shape 
(HE, 40). 

(juvenile, senile) and the biological behavior (true neoplasms, 
malformations, telangiectasia, reactive changes) 1. This group of 
tumors does not include neoplasms with prominent vascular 
components (e.g. vascular leiomyoma). 

Hemangiomas, along with lipomas, are the most common 
tumors of the skin and soft tissues. In the pediatric age, heman-
giomas make more than 7% of all soft tissue tumors 2. The tu-
mors of the vascular origin in the female genital system are rare. 
Cavernous hemangioma of the cervix are extemely rare, benign 
lesions. To date, fewer than 50 cases have been reported 3. He-
mangioma of the uterine body in comparing of the cervix is 
more often and until 1988, 88 such cases had been described in 
professional literature 4. 

Typically, the histological picture of hemangiomas shows 
that they are composed of proliferated, irregularly shaped and 
well-differentiated blood vessels lined by the endothelium and 
surrounded by pericytic cells 1, 2, 4. 

Case report 

We presented a 54-year-old postmenopausal women with 
cervical hemangioma incidentically discovered after conisation 
proveded by high grade squamous intraepithelial lesion (H-SIL).  

On routine systematic examination, conducted one year 
before conization, the patient was inspected by the gynecolo-
gist. At the time of examination, the patient denied the exis-
tence of any symptoms. According to the patient's medical his-
tory she had two vaginal deliveries, two miscarriages and at 
that moment she was postemenopausal. After gynecological 
examination and colposcopy, suspected changes in the cervix 
was only observed which were iodine negative. For these 
fields, the gynecologist took a biopsy and endocervical curet-
tage was done. Pathological analysis of the first material con-
firmed the existence of mild and moderate dysplasia of the en-
docervical epithelium and accompanying inflammation.  

The bioptic material and curettage did not reveal another 
histopathological changes. In the upcoming period the patient 
was on control twice with repeated cytological analysis.  

After the last gynecological examination the biopsy of 
cervical portion and endocervical curettage were performed 
again, at that moment  the patient was 54-year-old, and the 
histopathological analysis pointed to a dysplasia, H-SIL of 
the surface epithelum of endocervix. Four months later, a 
cone biopsy was done and the material was sent to  histopa-
thological analysis.  

It consisted of a cone clip from the wall of the cervix, 2 
cm high and 2.8 cm in the diameter of the vaginal portion. 
The entire material was taken and divided into 15 slices. In 
the serial sections, the cervical wall had the usual macro-
scopic characteristics. 

After the routine processing of the material [fixed in 
10% formalin, cut to the thickness of 5 microns and stained 
with the hematoxylin-eosin (HE) method], it was histopa-
thologically analyzed.   

In just 2 from 15 specimens, there was a lesion un-
clearly distinguishable from the surrounding tissue and situ-
ated in the middle part of the cervical wall and with any con-
tact by surface area and margins (Figure 1).  

The lesion was made of proliferated and dilated blood 
vessels with a thin wall of a cavernous shape and by the 
erythrocytes into the lumen. The blood vessels covered by 
endothelial cells without atypical elements (Figure 2). 
Around the blood vessels, there was a proliferated and 
partly hyalinizated connective tissue After the analysis of 
the HE-stained histological sections, staining after the peri-
odic acid schiff (PAS) and Mason methods was performed, 
which additionally visualized abnormal vessels and clearly 
defined their shape and size (Figure 3). Based on the de-
scribed histological features, the diagnosis of cavernous 
hemangioma was made.  

Each of the described changes, dysplastic epithelium 
and hemangioma, completely removed by conization.  

In the surface epithelium of the endocervical epithelium 
and glands, there was a stratified sqamous epitelium with 
moderate and severe dysplasia (H-SIL) (Figure 4). A part of 
the surface endocervical epithelium was eroded.   
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Fig. 3 – Abnormal blood vessels in the cavernous shape 

(Masson, 40). 
 

 
Fig. 4 – Dysplastic stratified squamous epithelium (HE, 40). 

Discussion 

Hemangioma could involve either the uterine corpus 
and/or the cervix. The uterine body appears to be the more fa-
vored site 5. 

In the retrospective study of Gupta et al. 6 they presented 
10 cases of vascular tumors of the female genital tract, and just 
one of them was cervical cavernous hemangioma wich clinically 
have been presented as endocervical polip. In another study, 
Andola and Andola 7 presented very similar results.  

The first case of diffuse uterine hemangioma was de-
scribed in 1897 as an incidental finding in a young woman after 
the delivery of twins 8.  

Compared with the hemangiomas of the uterine body, the 
isolated hemangioma of the cervix are even more uncommon 9–

12 and were first described by Weed in 1948.  
The traditional hemangiomas, including those of the fe-

male genital tract, are divided after their morphological charac-
teristics into: capillary, cavernous and venous. Capillary heman-
giomais composed of numerous intertwining capillary sized ves-
sels lined by the endothelium. When in lesions vascular chan-
nels are considerably englared, then term cavernous heman-
gioma been used. They differ capillary hemangioma in that it is 

less well circumscribed, is larger and is usually deeper in sub-
mucosal tissues, and because asymptomatic  do not cause any 
deformation of the cervix (as in the presented case). Histologi-
cally, according to the literature, the cervical hemangiomas are 
usually of the cavernous type, as in our case 13. 

Hemangioma of the uterus is an mesenchymal tumor 14. 
The origine of uterine hemangioma cells possibly represent 
pluripotent, embryonic mesodermal cells within the uterus 8. 

Hemangioma is also classiffied into congenital and ac-
quired 15, 16. Kasznica and Nisar 17 in their paper showed a case 
of congenital vascular malformation of the uterus in autopsy of 
stillborn 17. It was noted that approximatly 73% vascular lesion 
are detectable at the birth and 85% are present in first year of life 
18.  

Congenital hemangioma to be associated with hereditary 
diseases: Kippel-Trenaunay syndrome, hereditary hemorrhagic 
teleangiectasia, tubesous sclerosis, blue rubber bleb nevus syn-
drome, Maffucci syndrome and Kasabach-Merritt syndrome 15. 
There is a higher incidence of some vascular tumors caused by 
hereditary or genetic disorders, but in some hemangiomas their 
genetic basis cannot be determined 10, 18. 

The cause of the development of acquired vascular tumors 
is still unclear. Some authors believe that hemangiomas of the 
female genital tract occur under the influence of hormonal con-
traceptives or due to pregnancy 10.  

Jung et al. 14 described a case of hemangima of the cervix 
with focal nodular hyperplasia of the liver supported the view 
that uterine hemangioma is associated with exogenous hormone 
use that causes congenital vascular tumor. In another study, 
Boneti et al. 12 reported that the presence of estrogen receptors 
on the endothelial cells was related to the development of he-
mangioma. Typical acquired cases of uterine hemangioma are 
associated with previous pelvic surgery, endometrial curettage, 
trophoblastic disease, endometrial carcinoma and maternal in-
gestion of diethylstilbestrol 8,14. 

All hemangiomas have a limited power of proliferation 1, 2. 
Chou and Chang 15 have suggest that different imunophenotypic 
profiles may also be used to classify a hemangioma in differnet 
phases. Congenital hemangima is usually in the proliferative 
phase. In this stage the endothelium is immature, plumper and 
SKI (v-ski sarcoma oncogene homolog) perinuclear positive. In 
acquired hemangioma, the endothelium is in the involuted 
phase.  

The majority of hemangiomas of the uterine cervix are 
small and asymptomatic, so they are mostly discovered inciden-
tally, during routine histopathological examination of the organ 
removed surgically, in the absence of gross lesion (such as in the 
case reported), or when this lesion is traumatized and/or ulcer-
ated leading to clinical symptoms such as beading 6.  

Just in about 35% of the published papers, the cervical 
hemangiomas have clinical manifestations, such as: inter-
menstrual spotting, menometroragia, post-menpoausal metror-
rhagia, postcoital metrorrhagia, dyspareunia – gynecological 
simptoms or obstetrical complications: premature rupture of 
membrane, the fetal death in utero, the postpartal haemorrhage 
and disseminated intravascular coagulation 19.  

Clinically, most cases has been reported in young pregnant 
women and the condition is very rare in postmenopausal pa-
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tients, such is the reported case 10, 14. Mostly, symptomatic he-
mangioma was discovered in young and pregnant women, 
probably quick growth of the lesion in pregnancy may gen-
erate complications and symptoms 20. 

The differential diagnosis of hemangioma includes a 
cervical malignanat and benign tumors and tumor-like le-
sions.  

Appropriate treatment form of hemangioma of the female 
genital tract remains unclear. Few cases in literature described 
conservative treatments, such as carbon dioxide laser excision, 
knife excision, cryotherapy, radiotherapy, electrocauterization, 
and uterine artery embolization, having been tried 11. 

Treatment of most hemanagioma is generally surgical: 
hysterectomy in 38% of cases was done or conservative ther-
apy and local excision 15, 21. 

Conclusion 

In comparison with the available literature data, the 
presented case is the first to describe the association of he-
mangioma and dysplastic changes in the endocervical epi-
thelium. Hemangioma was incidentally discovered in the 
histological sections of the material after the conization in a 
postmenopausal women.  
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Abstract 
 
Introduction. The hippocampus along with other structures of 
the medial temporal lobe plays an important role in the process 
of learning and memory consolidation. Bilateral hippocampal 
lesions lead to persistent anterograde amnesia while unilateral 
damage results in milder, content-specific forms of amnesia. 
Hippocampus may be affected by an acute or chronic patho-
logic process from a wide spectrum of neurological disorders. 
Case report. A 61-year-old female patient with a long history 
of hypertension, glucose intolerance, hypercholesterolemia and 
depression was hospitalized for acute anterograde amnesia, 
which led to repeated excessive drug taking. By further exami-
nations that included laboratory tests, electroencephalography, 
Doppler sonography of intra- and extracranial vessels and 
neurovisualization methods [multislice computed tomography 
(MSCT) and magnetic resonance imaging (MRI) of the brain] 
bilateral hippocampal ischemia that occurred at different times 
was detected. Cognitive and neuropsychological evaluation re-
vealed an isolated severe damage of episodic memory with the 
inability of retention of new information which persisted at the 
control examination three months later. The assumed mecha-
nism of occurrence of ischemia in this case could be arterio-
arterial embolism. Conclusion. Although ischemic stroke is 
one of the most common neurological diseases, ischemic 
stroke of the hippocampus is rare, the isolated bilateral presen-
tation with clinical signs of severe amnestic syndrome in par-
ticular. Timely recognition and modern therapeutic approach 
could have a favorable impact on the recovery from severe 
neurological, cognitive deficit. It could be suggested that in pa-
tients with the clinical image of acute anterograde amnesia and 
vascular risk factors the MSCT examination of the brain with 
computed tomography perfusion and angiography is per-
formed immediately upon hospitalization. 
 
 
Key words:  
hippocampus; brain infarction; amnesia, anterograde; 
magnetic resonance imaging. 

Apstrakt 
 
Uvod. Hipokampus zajedno sa ostalim strukturama medijalnog 
temporalnog režnja  ima značajnu ulogu u procesu učenja i 
konsolidacije pamćenja. Bilateralne lezije hipokampusa dovode 
do perzistentne anterogradne amnezije dok unilateralno 
oštećenje rezultuje blažim, sadržajno određenim oblicima 
amnezije. Hipokampus može biti pogođen akutnim i hroničnim 
patološkim procesom u sklopu širokog  spektra neuroloških 
oboljenja. Prikaz bolesnika. Bolesnica, stara 61 godinu, sa 
istorijom dugogodišnje arterijske hipertenzije, intolerancije 
glukoze, hiperholesterolemije i depresije, hospitalizovana je 
zbog akutne anterogradne amnezije koja je dovela do 
ponavljanog prekomenrog konzumiranja lekova. Daljim 
ispitivanjima koja su uključila laboratorijska ispitivanja, 
elektroencefalografiju, doplersonografiju intra- i 
ekstrakranijalnih krvnih sudova, neurovizuelizacione tehnike 
[multislajsnu kompjuterizovanu tomografiju (MSCT) i 
magnetsku rezonancu (MR) mozga] ustanovljena je bilateralna 
ishemija hipokampusa različitog vremena nastanka. Kognitivno 
i neuropsihološko ocenjivanje pokazalo je izolovano teško 
oštećenje epizodičnog pamćenja, sa nemogućnošću pamćenja 
novih informacija koje se održavalo i nakon tromesečne 
kontrole. Predpostavljeni mehanizam nastanka ishemije u 
ovom slučaju mogao bi biti arterijsko-arterijski embolizam. 
Zaključak. Iako je ishemički moždani udar jedna od najčešćih 
neuroloških bolesti, ishemički infarkt hipokampusa je redak, 
posebno izolovana bilateralna prezentacija sa kliničkom slikom 
teškog amnestičkog sindroma. Blagovremeno prepoznavanje i 
savremeni terapijski pristup bi mogli uticati povoljno na 
oporavak teškog neurološkog, kognitivnog deficita. Izdvaja se 
sugestija da se kod bolesnice sa ovakvom  kliničkom slikom 
akutne anterogradne amnezije i vaskularnim faktorima rizika 
odmah pri prijemu uradi MSCT pregled mozga, po 
mogućstvu za CT perfuzijom i angiografijom. 
 
Ključne reči: 
hipokampus; mozak, infarkt; amnezija, anterogradna; 
magnetna rezonanca, snimanje. 
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Introduction 

The role of the hippocampus (HC) in the process of learn-
ing and memory consolidation is important and undeniable. In 
conjunction with the surrounding limbic system structures the 
hippocampus participates in the creation of emotional behavior, 
endocrine stress regulation and has the potential for adult neuro-
genesis 1. 

The HC is located in the limbic gyrus on the medial sur-
face of the cerebral hemispheres and together with the amygda-
loid complex, the surrounding entorhinal, perirhinal and para-
hippocampal cortex, with which it creates multiple connections, 
makes the medial temporal lobe (MTL) 2. 

A key shift in understanding the role of the hippocampus 
happened with the case of Henry Molaison. In 1953, in an at-
tempt to cure severe epilepsy, a Canadian neurosurgeon Scoville 
surgically removed anterior two-thirds of both temporal lobes: 
apical part of the temporal lobe, uncus and amygdala, formatio 
hippocampi and adjacent part of the parahippocampal gyrus 3. 

The patient was cured of epilepsy but later it was estab-
lished that he suffered from a form of memory impairment, an-
terograde amnesia, which was widely studied over the next 30 
years on the case of this patient. He lost the ability to retain in-
formation from the recent past, immediately before and after the 
surgery, while information from the distant past were preserved, 
even more if they were more distant. The patient's short-term 
memory, cognitive and other intellectual abilities was mostly 
preserved 4. In this case, as well as in many other ones, it was 
shown that the severe forms of amnesia are connected to bilat-
eral hippocampal lesions, whereas unilateral damage results in 
milder, mostly content-specific determined forms of amnesia. 

The hippocampus can be affected by acute and 
chronic pathological processes in a wide spectrum of neu-
rological disorders. 

Although acute ischemic cerebral infarction is one of the 
most common neurological diseases, ischemic stroke of the hip-
pocampus is rare 5, 6. This phenomenon is partly explained by 
less frequent rate of ischemic brain infarction in the posterior 
cerebral circulation, i.e. 15% of the total number. Isolated hip-
pocampal infarction which does not involve the existence of 
ischemia in other areas of the posterior circulation is particularly 
rare 6, 7. Vascularisation of the hippocampus is mainly provided 
by the posterior cerebral artery (PCA) through its branches, an-
terior, middle and posterior hippocampal arteries. Vascularisa-
tion of the front part, the head of the hippocampus, is also pro-

vided, in greater or lesser extent, by the branch of anterior chor-
oidal artery 8. 

In the available medical literature we can find a scarce 
number of cases of hippocampal infarction, especially those that 
include its clinical presentation and magnetic resonance imaging 
(MRI) features 9–11. 

In this paper we presented a patient with bilateral ischemic 
infarction of the hippocampus and a type of memory disorder. It 
is an extremely rare case in terms of stroke localization, as well 
as the etiology of bilateral hippocampal damage. 

Case report 

A 61-year-old female patient with the years-long medical 
history of hypertension, glucose intolerance, chronic thyroiditis, 
and depression, treated for two years, was admitted to the toxi-
cology outpatient clinic in the emergency center of the Military 
Medical Academy for suspected acute self-poisoning with 
drugs. 

The patient's family said that the previous evening she took 
a large number of tablets of propranolol, repeatedly, and that the 
next day she took more drugs uncritically. It was noted that she 
“acted strangely”, she seemed confused and repeated the same 
questions and actions over and over again. 

During examination the patient was conscious, afebrile, 
slightly disoriented in time and space, with slow heart rate, 
50/min, and 96% oxygen saturation, measured using a pulse 
oximeter. Blood pressure was 175/80 mmHg with normal 
physical findings. Electrocardiogram (ECG) showed sinus 
rhythm, frequency 49/min, intermediate axis, QTc 422 ms with 
no changes in ST and T segment. 
Laboratory analyses are shown in Table 1. 

Clinical image and toxicological and chemical analysis 
on admission revealed overdose with drugs from the group of 

beta blockers, anxiolytics and serotonin reuptake inhibitors 
which was manifested in bradycardia, mild confusion and dis-
orientation. 

The patient was hospitalized for the application of non-
specific detoxication treatment, which led to normalization 
of the heart rate and toxicological parameters. During the 
treatment at the Clinic of Toxicology (National Poison Con-
trol Centre in the Military Medical Academy, Belgrade), the 
mild confusion was present in the form of constant repetition 
of the same questions as well as the temporal and spatial dis-
orientation. 

Table 1 
The values of laboratory and toxicological parameters that deviated from the normal 

Parameters Initially Control Normal 
Glucose (mmol/L) 9.8 6.9 4.1–5.9 
Sodium (mmol/L) 136 144 136–145 
Potassium (mmol/L) 3.5 4.1 3.5–5.1 
Cholesterol (mmol/L) – 6.4 < 5.2 
LDL holesterol (mmol/L)L – 4.64 < 3.5 
AST (U/L) 71 18 0–37 
ALT (U/L) 150 25 10–49 
Propranolol (mg/L) 0.04  0.02–0.3 
Bromazepam (mg/L) 0.07  0.05–0.2 
Fluoxetine (mg/L) 0.23  0.12–0.5 

LDL – low density lipoprotein; AST – aspartat aminotransferase; ALT – alanine aminotrasferase. 
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Neurological consultative examination showed a discrete 
pyramidal deficit of the right side and uncertainty regarding the 
events connected to the circumstances of admission to the hospi-
tal. Multislice computed tomography (MSCT) of the brain was 
indicated. It showed bilateral ischemic lesions of the hippocam-
pus and parahippocampal gyrus. Left lesion was somewhat 
older, 50 × 20 mm in diameter, and right lesion in the subacute 
phase was 45 × 18 mm in diameter (Figure 1). 

 

 
Fig. 1 – Axial noncontrast multislice computed tomography 

(MSCT) brain scan: bilateral areas of hypodensity in the hippo-
campus and parahippocampal gyrus demonstrate ishemic le-

sions. Left in the chronic, right in the subacute phase. 
 

The patient was transferred to the Clinic of Neurology, 
Military Medical Academy. 

The interviews with the patient revealed spatial and tempo-
ral disorientation regarding the date and the name of the hospital 
to which she was admitted. The patient was communicative, in 
normal mood, found filling crosswords in her spare time. She 
provided autobiographical data adequately, but she had no recol-
lection of the events that occurred on the day of admission to the 
hospital, or the events which took place during her stay at the 
Clinic of Toxicology. A period of 3–4 days prior to the onset of 
the symptoms was also not available to the memory. National 
Institutes of Health Stroke Scale (NHSS) score was 2. 

Control laboratory tests showed marginally elevated levels 

of serum glucose, cholesterol and LDL cholesterol, and normal 
HbA1c, coagulation factors, prothrombin time, C reactive pro-
tein, homocysteine, tumor markers, thyroid hormones and serum 
enzymes values. Ophthalmic examination and chest X-ray were 
normal. Cardiac examination confirmed arterial hypertension, 
which was corrected by antihypertensive therapy. Echocardio-
graphic findings were normal, except the mild mitral regurgita-
tion. Atrial fibrillation was excluded by holter ECG monitoring. 

Electroencephalography (EEG) examination showed no 
presence of epileptic activity. 

Doppler sonography of blood vessels of the neck showed 
the presence of fibrolipid plaques bilaterally in the region of bi-
furcation of common carotid arteries, with lumen reduction of 
about 50% in the first part of the right carotid artery. Left verte-
bral artery had a narrower lumen with reduced flow, with the 
characteristics of high resistance (RI 0.93). 

Transcranial Doppler of cerebral blood vessels indicated 
high resistance in the vertebrobasilar territory. In all three 
blood vessels Doppler signal had a flattened tip and pulsatility 
indexes were above expected. Left anterior carotid artery 
(ACA) showed significantly higher flow rate, which indirectly 
suggested stenosis. 

Contrast Transcranial Doppler (TCD) did not register the 
existence of spontaneous microemboli or the signs of right-to-
left shunt. 

MRI of the brain, performed on the sixth day after the on-
set of the symptoms, showed the area of hyperintensity in T2 
fluid-attenuated inversion recovery (FLAIR) sequences with 
hypointensity in T1 sequences and signs of diffusion restrictions 
on diffusion weighted imaging (DWI) sequence in the region of 
the right hippocampus and parahippocampus, which corre-
sponded to ischemia in the subacute phase. The signs of pete-
chial hemorrhage were present in the specified zone cortically. 
Contralaterally in the same region, more extensive in posterior, a 
zone of encephalomalacy with hemosiderin deposits was ob-
served representing the sequelae of chronic infarction lesion 
with hemorrhagic transformation. Multiple lacunar ischemic le-
sions were revealed within the deep cerebral white matter and 
subcortically bilaterally fronto-parietally (Figures 2a, 2b). 

Angiography on a 3D (time of flight magnetic resonance 
angiography – TOF MRA) did not register the signal in the in-

 

 a)     b) 
Fig. 2 – a) T2 fluid-attenuated inversion recovery (FLAIR) shows hyperintensity of the signal in the region of the hippo-
campus and parahippocampally on the right. On the left side hypointensity in the same region; b) DWI shows diffusion 

restriction in the hippocampus and parahippocampal gyrus on the right. 
 

Kostić S, et al. Vojnosanit Pregl 2015; 72(6): 545–551. 



Page 548 VOJNOSANITETSKI PREGLED Vol. 72, No. 6 

Kostić S, et al. Vojnosanit Pregl 2015; 72(6): 545–551. 

Table 2 
Cognitive screening and neuropsychological tests scores 

Cognitive test Initial evaluation 3-month follow up Normative values (SD) 
Screening test baterries    

MMSE 23 25 26.1 (3.1) 
MoCA 20 22 27.4 (2.2) 

Memory tests    
DSF 6 6 6 ± 1 
DSB 5 5 5 ± 1 

SRT    
SRT LTS 6 2 33.54 (18.30) 
SRT CLTR 0 0 27.25 (21.61) 
SRT DR 0 0 6.25 (2.80) 

BVMT-R    
Trial 1 4 4 5.38 (2.2) 
Trial 2 4 5 7.93 (2.07) 
Trial 3 0** 2** 9.94 (2.00) 
Total recall 8** 10** 22.35 (5.44) 
Delayed Recall 0** 0** 8.48 (2.17) 
Learning 0** 0** 3.76 (1.83) 
Percent retained 0** 0** 90.66 (9.54) 

Executive functions tests    
TMT A 52* 48* 33.22 (9.10) 
TMT  B 120* 119* 74.55 (19.55) 
VFT 33 35 < 30 
SDMT 43 47 37.71 (11.51) 

MMSE – Minimental state examination 12. MoCA – Montreal cognitive assessment 13. DSF – Digit span forward; DSB – Digit span backward 
working memory; immediate memory 14. SRT – Selective reminding test, version of 6 attempts, for estimate of verbal learning and memory 15, 16. 
LTS – Long-term storage;CLTR – Consistent long-term retrievel; DR – Deley recall.  BVMT-R – The brief visuospatial memory test – revised, for 
the evaluation of visuospatial learning 17. TMT A, TMT B – Trial making test A and B provides information on visual search, scanning, speed of 
processing, mental flexibility, and executive functions 18. VFT – Verbal fluency test executive functions 17. SDMT – Symbol digit modalities test – 
speed of information processing 17. 
* Scores that indicate mild to moderate damage 
** Scores that indicate severe damage > than 3 standard deviation (SD). 

tracranial segment of the left vertebral artery, which corre-
sponded to occlusion. In the right vertebral artery, at the transi-
tion from extracranial to intracranial segment atherosclerotic 
plaques could be seen, which caused stenosis of about 50%. 
Basilar artery with its branches was displayed normally. As an 
incidental finding, the existence of two aneurysms in the medial 
ophthalmic segment of the right arteria cortis interna (ACI), 
small in dimensions, was observed (Figure 3). 

 
Fig. 3 –Angiography does not visualize the left AVwhile the 
right one is stenosed at the transition from the extra to in-

tracranial AV segment. 
 

Cognitive evaluation, performed on the fifth day after the 
onset of the symptoms, showed normal attention span and work-
ing memory, preserved vocabulary of previously acquired 
knowledge, preserved semantic memory, normal speech in ex-

pressive and receptive sense, preserved praxis, structural and 
visuospatial capability. There was mild to moderate executive 
dysfunction in terms of disrupted initiation and set shifting, as 
well as slightly reduced information processing speed. Severe 
anterograde amnesic syndrome, related to the domain of epi-
sodic memory, dominated. The ability of immediate memory 
was preserved within the average. In the area of declarative 
memory, verbal and visual learning severe deficit was regis-
tered, along with the inability to retain information. The patient 
was unable to recall any of the previously presented informa-
tion. The effect of reminders was insufficient and recognition 
was disturbed. 

The manifested form of cognitive impairment, with pre-
dominant and relatively limited focus on the syndrome of an-
terograde amnesia, suggested bilateral mediotemporal localiza-
tion of the pathological process. Executive dysfunction and mild 
slowing of the information processing speed could be explained 
by chronic subcortical white matter vascular lesions with frontal 
distribution. 

Cognitive examination was repeated after three months, 
revealing cognitive deficit maintained at the same intensity and 
the same pattern. 

On cognitive screening test errors were registered pre-
dominantly in delayed recall tasks and phonemic fluency at 
both the initial and the control examination. Uncertainty re-
garding time and space orientation was more pronounced at 
the initial examination and to a lesser extent at the control ex-
amination. Detailed neuropsychological testing was then fo-
cused specifically on the domain of memory, executive func-
tions and speed of information processing. The results of tests 
are shown in detail in Table 2. 
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The patient was treated with statins, antithrombotic, and 
antihypertensive therapy. An antidepressant and a small dose 
of an anxiolytic were reintroduced with the advice regarding 
taking of medication under supervision. Cognitive rehabilita-
tion therapy was recommended. 

Discussion 

The paper by Szabo et al. 6 analized the patients with 
ischemic stroke in the vascular territory of the PCA, which 
accounted for 5.25% of all ischemic strokes. The hippocam-
pus was affected in 21% of the cases, most commonly the le-
sion of one hippocampus, while only 5% of the patients suf-
fered bilateral hippocampal infarction. 

In all the cases of hippocampal ischemia extrahippo-
campal regions in the ipsilateral vascular territory of the 
PCA were affected, as the well as thalamopeduncular region, 
occipital lobe and lesions of the cerebellum. There were no 
isolated hippocampal lesions in any of the cases 19. 

In the case of the presented patient a bilateral lesion of 
the hippocampus was identified. Ischemias occurred at dif-
ferent times. The left hippocampus, where the described 
ischemia was in a chronic phase, was affected first and af-
terwards the right hippocampus with subacute ischemia. In 
both cases the lesions appeared mainly in dorsal part of the 
hippocampus and the parahippocampal region. They were 
isolated, without other evident lesions in the posterior cere-
bral circulation outside the hippocampus. 

This model of ischemia could be explained by distal 
vascular pathology, primarily by occlusion of the middle or 
posterior hippocampal artery, branches of the P2 segment of 
the PCA. 

The pathogenetic mechanism of ischemia occurrence in 
the posterior circulation, according to the findings in studies, 
was mainly associated with cardiogenic embolism, arterio-
arterial embolisation due to atherosclerosis of large blood 
vessels, the basilar and vertebral arteries 20, 21. More recent 
findings, based on the studies that have used modern MRI 
techniques (angiography, DWI) suggest large-artery athero-
sclerosis as a leading cause, whereby three different scenar-
ios can be distinguished: in situ atherothrombosis, arterio-
arterial embolism and consequent occlusion of the ostium of 
perforating branches on the ground of the atherosclerosis of a 
larger arterial tree 5. 

The estimated, more likely the mechanism of ischemia 
in the case of the presented patient, considering the existing 
occlusion of the left and the stenosis of the right AV, could 
be arterio-arterial embolism with remote ischemic lesion in 
the vascular region of the middle and posterior hippocampal 
artery, first on the left and then on the right. This is sup-
ported by the presence of hemosiderin deposits in the area of 
ischemia, caused by hemorrhagic transformation, which is 
more common in the case of the embolic stroke. Another 
possible reason is the occlusion of orifice of middle and pos-
terior hippocampal artery on the ground of the already exist-
ing atherosclerotic stenosis of the PCA, the segment P2. Bi-
lateral presentation in the latter case could be caused by 
anatomic variation of the arterial branching where the 

branches of both hippocampuses originate from the one arte-
rial tree 22. 

Differentially diagnosed isolated lesions of the hippo-
campus are often associated with another type of pathology 
such as herpes simplex, paraneoplastic limbic encephalitis, 
complex partial seizures, transient global amnesia and brain 
tumors 23, 24. 

Ischemic etiology of hippocampal damage in the pre-
sented case is supported by the existence of vascular risk fac-
tors and the presence of atherosclerosis of extracranial and 
intracranial vessels. 

A sudden outset of symptoms, the absence of clinical, 
laboratory signs of infection and the characteristic presenta-
tion of lesions in DWI and T2 FLAIR MRI sequences made 
the differential diagnosis of encephalitis unlikely. EEG ex-
amination showed normal brain activity during the existence 
of anterograde amnestic syndrome, which also excludes non-
convulsive status epilepticus as a potential cause. 

Regarding the cognitive deficit, cases of persistent an-
terograde amnesia as sequelae of ischemic damage of the 
hippocampus were described in the literature and it was con-
firmed in the presented case. 

In 1900 Bechterew described a patient with the charac-
teristic form of amnesia. The post-mortem study revealed bi-
lateral hippocampal infarction 25. 

Later, in similar cases which were neuropsychologically 
analyzed in more detail, it was observed that unilateral in-
farctions in the vascular territory of  PCA which include the 
hippocampus result in a milder form of amnesia compared to 
the bilateral, both in terms of duration as well as the degree 
and the type of memory damage 10, 11, 26. Lesions of the left 
hippocampus are connected to difficulties in verbal content 
memorizing, while in the case of the right sided lesion re-
membering of visual content, orientation, spatial relation-
ships and faces was more affected 6, 27. These conclusions 
correlate to findings that emerged in the era of excessive sur-
gery of severe epilepsy, at the beginning of the last century. 
They opened a new chapter in the understanding of the 
memory processes and the role of the hippocampus and the 
structures of medial temporal lobe. 

Ischemia of the left hippocampus that occurred earlier 
in the presented patient did not lead to noticeable impairment 
of memory and everyday activities. The image of profuse 
amnestic syndrome developed only after the occurrence of 
ischemia of the right hippocampus. 

Researches in the field of memory, especially in the last 
years of the previous century, led to significant findings. 
First of all, the existence of various types of memory, medi-
ated by different mechanisms and engaging of the various 
neural structures, were determined. Declarative or explicit 
memory, consisting of episodic and semantic memory, refers 
to the conscious recollection of events and facts and depends 
on the integrity of the hippocampus, the structures of the 
medial temporal lobe, diencephalon and the basal forebrain 
nuclei 28. 

Nondeclarative or implicit memory is independent of 
the limbic system structures and temporal neocortex and in-
volves knowledge and skills acquired on the unconscious 
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level during the lifetime. It is believed that in the process of 
the implicit memory, motor learning, the key role is played by 
the basal ganglia, posterior neocortex and the cerebellum. 
Hence, it is understandable that in patients with severe amne-
sia implicit memory remains intact 14, 29. 

In case of amnesia manifested in the presented patient the 
damage of episodic memory was severe and isolated while the 
semantic and implicit memory were preserved. This fully cor-
relates with the lesion localization. 

The representative neural structures of semantic memory 
are located outside the hippocampus and medial temporal re-
gion. Recent evidence indicate to the anterior and lateral tem-
poral neocortex, mainly the left, as a key integrative region 14. 

Dissociation regarding the form of amnesia where, in the 
presented patient, dominated the anetrograde over the retro-
grade, was described in cases of ischemic lesions of the hippo-
campus. The degree of retrograde amnesia depends on the size 
of the lesion 29. Preservation of the more distant memory is 
explained by the fact that the recall of older information is car-
ried out by other structures too, independently of the hippo-
campus. 

According to the standard model of memory consolida-
tion the hippocampus is initially dominant in memory traces 
formation. With the prolongation of the consolidation process 
the neocortical component in the memory traces gradually 
strengthens and over time they become independent of the 
hippocampus and medial temporal lobe 30. According to the 

model of multiple memory traces the hippocampus is the me-
diator in the process of creating a memory trace. There is no 
prolonged consolidation, but with each recall of previous in-
formation new hippocampal/medial temporal lobe (HC/MTL) 
memory traces are formed, thus achieving their stronger repre-
sentation. Therefore, more distant memories are less suscepti-
ble to damage in comparison to the more recent ones 31, 32. 

Conclusion 

In neurological practice ischemic stroke is frequently 
seen. Ischemia in the posterior cerebral circulation is a less 
common and isolated bilateral hippocampal damage with 
clinical signs of severe amnestic syndrome is an unusual mani-
festation which may initially lead to dilemmas in the differen-
tial diagnosis. In addition, these infarcts are not well presented 
by National Institutes of Health Stroke Scale score. All that 
can affect timely implementation of the therapy, primarily 
thrombolytic therapy, in which early recanalization can lead to 
a favorable outcome in terms of recovery from this severe 
functional neurological deficit. Hence, it could be suggested 
that to patients with the clinical image of acute anterograde 
amnesia and vascular risk factors multislice computed tomo-
graphy examination of the brain with computed tomography 
perfusion and angiography, or, if possible, magnetic resonance 
imaging of the brain according to the protocol for stroke 
should be performed immediately at admission. 
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Abstract 
 
Introduction. Retroperitoneal hematoma may occur as a result 
of trauma, but also from rupture of arterial aneurysms (aortic 
or iliac), surgical complications, tumors or anticoagulation 
therapy. Case report. We presented a patient on permanent 
anticoagulation therapy. On the day of admission to our institu-
tion, the patient had the value of his INR 5.57 which required 
immediate suspension of the therapy. The main symptom in 
this patient was pain in the right inguinal canal with propaga-
tion along the right leg, which was indicated in clinical picture 
of spontaneous retroperitoneal haematoma. After three days 
the fall of hemoglobin occurred, so the additonal diagnostics 
was done. A computed tomography of the abdomen was per-
formed showing well limited, large retroperitoneal hematoma 
(213  79  91 mm). Transfusion of concentrated red blood 
cells was performed twice with satisfactory correction of he-
moglobin level, and four units of fresh frozen plasma. The pa-
tient was hemodynamically stabilized and discharged after a 
two-month long intensive care unit treatment, with the advice 
to use low-molecular weight heparin 2  0.4 mg subcutaneusly, 
due to persistent arrhythmia. Conclusion. In patients on anti-
coagulation therapy regular monitoring of the anticoagulant sta-
tus is extremely important, because of the possibility of fatal 
complications development, such as retroperitoneal hematoma. 
 
Key words:  
anticoagulants; drug toxicity; hemorrhage; hematoma; 
retroperitoneal space; treatment outcome. 

Apstrakt 
 
Uvod. Retroperitoneumski hematom može nastati kao rezultat 
traume, rupture aneurizme arterije (aortne ili ilijačne), hirurške 
komplikacije, tumora ili antikoagulantne terapije. Prikaz bole-
snika. Prikazali smo bolesnika na trajnoj antikoagulantnoj te-
rapiji koji je na dan prijema u našu ustanovu imao vrednost 
INR 5,57. Odmah je obustavljena antikoagulantna terapija. Bo-
lesnik je od tegoba navodio i bolove u desnom ingvinalnom 
kanalu koji su zračili duž desne noge, što se uklapalo u kliničku 
sliku spontanog retroperitonumsku hematoma. Posle tri dana 
došlo je do sniženja nivoa hemoglobina, tako da je primenjena 
dopunska dijagnostika. U nalazu dobijenom kompjuterizova-
nom tomografijom abdomena opisan je dobro ograničen ret-
roperitoneumski hematom velikih dimenzija (213  79  91 
mm). Primenjena je transfuzija koncentrovanih eritrocita koja 
je dovela do zadovoljavajuće korekcije nivoa hemoglobina. Bole-
snik je dobio i četiri jedinice sveže smrznute plazme. Nakon što 
je hemodinamski stabilizovan, otpušten je iz jedinice intenzivne 
nege, posle dvomesečnog lečenja. Savetovano mu je da zbog 
perzistentne artimije koristi niskomolekulski heparin 2  0,4 mg 
potkožno. Zaključak. Kod bolesnika na antikoagulantnoj terapi-
ji izuzetno je značajno redovno praćanje njihovog antikoagulant-
nog statusa, upravo zbog razvoja ponekad i fatalnih komplikacija, 
kao što je spontani retroperitonealni hematom. 
 
Ključne reči: 
antikoagulansi; lekovi, toksičnost; krvarenje; hematom; 
retroperitonealni prostor; lečenje, ishod. 

  

Introduction 

Retroperitoneal hematoma (or retroperitoneal bleeding) 
refers to accumulation of blood in the retroperitoneal space. 

It is most frequently seen after femoral artery catetherisation 
or pelvic and lumbar trauma 1. Also, retroperitoneal hemor-
rhage can be the result of ruptured abdominal aortic aneu-
rysm or some kidney or adrenal gland conditions. Spontane-
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ous retroperitoneal hemorrhage refers to bleeding without 
trauma or retroperitoneal pathology. Spontaneous retroperi-
toneal hematoms is rare but potentially life threatening con-
dition and it is almost always seen in association with anti-
coagulation therapy, coagulopathies and in patients on 
hemodialysis 2. 

The incidence of retroperitoneal hematoma has been 
reported to be 0.6–6.6% in patients on oral anticoagulant 
therapy 3. 

Coumarins are vitamin K antagonists that produce their 
anticoagulant effect by interfering with the cyclic intercon-
version of vitamin K and its 2,3 epoxide (vitamin K oxide). 
Vitamin K antagonists inhibit carboxylation of the regulatory 
anticoagulant protein C and S and therefore have the poten-
tial to exert a procoagulant effect  4. 

Drugs may influence the pharmacodynamics of war-
farin by inhibiting synthesis or increasing clearance of vita-
min K-dependent coagulation factors or by interfering with 
other pathways of hemostasis. 

Drugs such as aspirin, nonsteroidal anti-inflammatory 
drugs, high doses of penicillins and moxolactam increase the 
risk of warfarin-associated bleeding by inhibiting platelet 
function. The mechanisms by which erythromycin and some 
anabolic steroids potentiate the anticoagulant effect of war-
farin are unknown. Sulfonamides and several broad-
spectrum antibiotic compounds may augment the anticoagu-
lant effect of warfarin by eliminating bacterial flora and ag-
gravating vitamin K deficiency in patients whose diet is defi-
cient of vitamin K 4. 

It would be reasonable to monitor the prothrombin time 
(PT) more frequently when any drug therapy is added or 
withdrawn from the regimen of a patient treated with an oral 
anticoagulant drug. 

According to the literature when the value of interna-
tional normalised ratio (INR), that is standardized measure of 
protrombin time, ≥ 5, the risk of bleeding increases 3.6 times 
compared to the referent range of 2.0–3.0 5. Patients on oral 
anticoagulant therapy with INR ≥ 6 are faced with the risk of 
major, life-threatening bleeding 6. 

We presented a patient treated in the pulmonary inten-
sive care unit, with a large retroperitoneal hematoma, as the 
result of complication of anticoagulant therapy. 

Case report 

A 73-year-old male patient was transferred to the Pul-
monary Intensive Care Unit from the Coronary Care Unit, 
Clinical Center of Serbia, because of acute partial respiratory 
insufficiency. He complained of exertional fatigue lasting for 
the last year and ten days before admission he got tired in 
peace. During the last five days the patient also felt pain in 
the right inguinal canal emitting in the right leg. The day be-
fore admission at the Coronary Care Unit strong fever, chills 
and dyspnea appeared and on the day of admission, his gen-
eral condition deteriorated and the patient became drowsy 
and was hospitalized in the Coronary Care Unit with sus-
pected pulmonary embolism. Computed tomography (CT) 
scan of the thorax had not comfirmed the existence of pul-

monary embolism or other pathological processes in the 
chest. At the Coronary Care Unit echocardiography of the 
heart was made: dilated aortic root was found (4.0 cm), nor-
mal size of the left ventricle, thick concentric walls, ejection 
fraction rate of 50%, enlarged left atrium (4.6 cm), enlarged 
right ventricle (3.3 cm) while without free wall motion ab-
normalities with tricuspid regurgitation 2–3 +; indirectly 
measured systolic pressure in the right ventricle was 46 mm. 

In his personal history we found that the patient had 
myocardial infarction 15 years ago, triple coronary artery 
bypass grafting (ACBG) was made and in February 2007 
redo triple ACBG was performed and also a biological valve 
was implanted because of aortic valve insufficiency. The pa-
tient also had diabetes for about five years, then permanent 
absolute arrhythmia and was treated from gout, and was on 
continuous oral anticoagulant therapy. In the Coronary Care 
Unit the patient was treated with warfarin sodium 3.75 mg 
and 5 mg alternately, isosorbid-5-mononitrate 2  20 mg, 
metformine 1,000 mg 2  1, enalapril 10 mg, furosemid 40 
mg, spironolacton 50 mg and bisoprolol 5 mg. 

On the day of admission the patient was conscious, ori-
ented, somnolent, afebrile with cyanosis and dyspnea, and 
decompensated heart failure with pedal edema, without sings 
of hemorrhagic syndrome. Through auscultation of the lung 
we found bilateral lower breath sounds and arrhythmic heart 
rate, clear tones, systolic ejection murmur of intensity grade 
2. Chest radiography showed enlarged cardiac silhouette and 
the voluminous hilum (Figure 1). Electrocardiogram de-
scribed atrial fibrilation with absolute arrhytmia of ven-
tricules, negative T-waves in V2-V6. Blood presure was 
140/90 mmHg, while the heart frequency was 125/beats per 
minutes. Arterial blood gas reflected significant partial respi-
ratory insufficiency (pH 7.40, pO2 5.5 kPa, pCO2 4.9 kPa, 
saturation 83%). 

 

 
Fig. 1 – Chest radiography showed enlarged cardiac sil-

houette and the voluminous hilum. 
 

Laboratory analyses were: leukocytes (Le) 14.5  
109/L, sedimentation rate (SE) 84 mm/h, C-reactive protein 
(CRP) 120 mg/L, fibrinogen 7.0 g/L, urea 13.3 mmol/L 
(normal range 2.5–7.5 mmol/L), creatinine 169 umol/L 
(normal range 59–104), aspartate aminotransferase (AST) 
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108 U/L (normal range 0–37), alamine aminotransferase 
(ALT) 96 U/L (normal range 0–41), laetate dehydrogenase 
(LDH) 601 U/L (normal range 220–400), d-dimer 2.56 mg/L 
(normal range 0–0.55), INR 5.57. Other laboratory values 
were in the reference range. All the therapies prescribed by 
cardiologist were continued. Because of high INR values 
oral anticoagulant therapy was immediately discontinued and 
anticoagulant status of the patient was monitored every day. 

Somnolence with hypoxemia despite oxygen therapy 
was a dominant sign of clinical features at the beginning of 
hospitalization, so non-invasive mechanical ventilation was 
applied which corrected arterial blood oxygenation. Three 
days later in blood analyses we registered the fall of hemo-
globin level (123...94...82...68 g/L) and, at the same time, the 
occurrence of a large hematoma in the soft tissue of the lat-
eral side of the right hemothorax. Ultrasound examination of 
the lateral chest soft tissues described hematoma in organiza-
tion, with the dimension of 25 mm and the length of 35–40 
mm. As there was no evident bleeding in the chest and the 
Adler-Weber test was negative, we decided to make the scan 
of abdomen. CT of the abdomen described: retroperitoneal 
hematoma localized between the liver ant the pelvis, size 213 
 79  91 mm, density 24–56 HU. The right musculus iliop-
soas and right musculus iliacus were edematous with signs 
of intramuscular hematoma, hematoma in the soft tissues of 
the right abdominal wall. In the infrarenal part of the ab-
dominal aorta the aortic wall had sclerotic aneurysm of the 

segment length 50 mm and wide 48 mm, with no signs of ex-
travasation of blood (Figure 2). 

Transfusion of concentrated red blood cells was per-
formed twice with a satisfactory correction of hemoglobin 
level, and four units of fresh frozen plasma. After the consul-
tation with the abdominal surgeon, he did not indicate surgi-
cal treatment. We also consulted the hematologist, who con-
cluded that it was spontaneous hemorrhage as a complication 
of anticoagulant therapy in the application of standard dose 

of medication and for future treatment he sugested low-
molecular weight heparin which should be suspended at INR 
higher than 3. 

Two control scan examinations of the abdomen de-
scribed a slightly lower retroperitoneal hematoma. A month 
later the dimesion of hematoma was 143  70  78 mm. Be-
cause of altered state of consciousness and the present long-
term sleep disorders, a neurologist was consulted and he 
suggested endocranial CT scan which showed notable dege-
narative changes with no pathological density and polysom-
nographic testing. 

After applying the therapy, the patient was hemody-
namically stabilized, The INR value was within the referent 
range, with satisfactory gas exchange. The patient was dis-
charged after two months of hospital treatment in the Inten-
sive Care Unit, with the advice to use anticoagulant therapy 
(low molecular weight heparin, nodroparin calcium 2  0.4 
mL sc) because of the persistence of arrhythmia and due to 
hematoma transition, oral anticoagulants were delayed be-
cause of difficult dosing. Frequent monitoring of INR values 
was adviced, to. 

Discussion 

Anticoagulant therapy such as warfarin, unfraction-
ated heparin and low-molecular weight heparin are widely 
used in everyday practice in prevention and therapy of deep 

vein thrombosis, pulmonary embolism, acute ishemic 
stroke, valvular heart disease and atrial fibrilation. Bleed-
ing is the most common complication, but literature recog-
nises many other complications like subcapsular renal he-
matoma, retroperitoneal and intraperitoneal hemorrhage, 
hemothorax, spinal epidural hematoma, gastrointestinal and 
cutaneous hematoma 7, 8. 

An individual patient's risk for major anticoagulant-related 
bleeding can be estimated on the basis of specific risk factors 

 

        
Fig. 2 – Computed tomography of the abdomen: retroperitoneal hematoma localized between the liver and the pelvis. 
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such as the intensity of the anticoagulant effect achieved and the 
presence of serious comorbid diseases, especially cerebrovascu-
lar, kidney, heart, and liver disease; older age and concurrent 
medicines may also be independent risk factors. The frequency 
of bleeding during warfarin therapy is reduced by less intense 
therapy achieving the prothrombin time with an INR of 2.0 to 
3.0, which is efficacious for most indications 9. 

A large study of Sasson et al. 10 showed that patients on 
anticoagulant therapy, even in therapeutical doses, should be 
monitored and checked regularly because of the possibility of 
complications of this therapy such as the development of spon-
taneous retroperitoneal hematoma. The most common symp-
toms are acute onset, persistent pain in the upper quadrant of 
the abdomen, in the groin or lumbal region with radiation to 
the scrotum. Pain and paresthesia are the result of pressure on 
the femoral nerve, the largest branch of the lumbal plexus. 

We presented the patient who permanently used antico-
agulant therapy. On the day of admission to our hospital he 
had the value of INR 5.57, so we immediately stopped this 
therapy. According to Naranjo et al. 11 adverse drug reaction 
probability scale, adverse event was definitely related to the 
drug. 

The main symptom was the pain in the right ingvinal ca-
nal radiating down the right leg, which is comparable to the 
clinical features of spontaneous retroperitoneal hematoma. 

The diagnosis of spontaneous retroperitoneal hematoma 
is a challenge even on high-resolution CT or nuclear mag-
netic resonance, because many benign and malignant lesions 
can mimic this condition. CT is superior to ultrasound in lo-
calization, extension and evaluation of the size of hematoma. 

Good limited and large-scale retroperitoneal hematoma 
was described on CT in our patient 12. 

Treatment of spontaneous retroperitoneal hematoma in-
cludes surgery and conservative treatment of anemia and cor-
rection of warfarin-associated coagulopathy 13. Conservative 
treatrement depends on severity and location of hemorhage 
and the INR when bleeding occurs. Warfarin therapy should 
be withheld in all patients with bleeding during oral antigo-
agulant therapy. Patients should be treated with coagulation 

factor replacement and intravenous vitamin K 14. Fresh fro-
zen plasma provides rapid but partial reversal of coagulopa-
thy providing replacement of coagulation factors II, VII IX 
and X. The usual dose of fresh frozen therapy is 15 mL/kg, 
although the optimal dose has not been established 15. 

Vitamin K reverses the action of warfarin partially or 
wholly depending on the route of administration and the dose 
used. The most effective way of treatment is intravenous 
administration of vitamin K. Usual dose is 2–5 mg. Reduc-
tion of INR begins within 2 hours, and correction to normal 
range is expected within 24 hours 16. 

Prothrombin complex concentrate depending on recom-
mended doses ranges from 25 to 100 U/kg product used. Three-
factor concentrates may not adequately correct the INR 9.  

Recombinant factor VIIa, in usual dose of 10 to 90 
µg⁄kg, has immediate effect 9. 

A small hematoma with mild symptoms of neuropathy, 
without compression to surrounding structures and the need 
for transfusion and no signs of infection can be treated con-
servatively. On the other hand, surgical treatment is neces-
sary when patients cannot be stabilized with conservative 
treatment, in unstable patients or due to constant compres-
sive syndrome (femoral or ischiadical neuropathy) 17, 18. 

The presented patient was successfully treated with the 
application of fresh frosen plasma and blood transfusion. 

Conclusion 

Spontaneous retroperitoneal hematoma as a rare com-
plication is still a diagnostic challenge even for experienced 
clinicians. Acute abdominal pain, parestesia and laboratory 
signs of anemia in patients receiving oral anticoagulant 
therapy, should raise suspicion for intraabdominal bleed-
ing. The early diagnosis is crucial because patients can be 
treated conservatively with good outcome. In patients who 
are on anticoagulant tretment it is extremely important to 
follow their status regularly, because of development of 
sometimes fatal complications such as spontaneous retrop-
eritoneal hematoma 
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Abstract 
 
Introduction. Transcatheter atrial septal defect (ASD) clo-
sure is considered to be a gold standard for patients with the 
suitable anatomy as compared to cardiac surgery. Reocur-
rence of ASD after surgical closure is a very rare late com-
plication which can be successfully managed with tran-
scatheter procedure. Case report. We reported a female pa-
tient with Noonan syndrome who presented with hemodi-
namically significant ASD 37 years after the corrective car-
diac surgery. Due to numerous comorbidities which in-
cluded severe kyphoscoliosis, pectus excavatum and multi-
ple surgeries we decided to perform transcatheter closure of 
ASD. The procedure itself was very challenging due to the 
patient’s short stature and heart’s orientation in the chest, 
but was performed successfully. The subsequent follow-up 
was uneventful and the patient reported improvement in the 
symptoms. Conclusion. Transcatheter closure of ASD in a 
patient with Noonan syndrome with the history of surgically 
corrected ASD can be performed successfully, despite chal-
lenging chest anatomy. 
 
Key words:  
noonan syndrome; heart septal defects; congenital 
abnormalities; cardiovascular surgical procedures; 
treatment outcome. 

Apstrakt 
 
Uvod. Transkatetersko zatvaranje atrijalnog septalnog defe-
kta (ASD) smatra se zlatnim standardom kod bolesnika sa 
pogodnom anatomijom za ovaj pristup, u poređenju sa hi-
rurškim zatvaranjem ovog defekta. Ponovna pojava ASD 
nakon hirurške korekcije defekta je retka komplikacija koja 
se uspešno može rešiti transkateterskom intervencijom. 
Prikaz bolesnika. Prikazali smo bolesnicu sa Nunanovim 
sindromom i hemodinamski značajnim ASD 37 godina na-
kon hirurške korekcije. S obzirom na brojne komorbiditete 
koji su uključivali tešku kifoskoliozu, pectus excavatum, kao i 
brojne hirurške intervencije, odlučili smo da izvedemo tran-
skatetersko zatvaranje ASD. Sama procedura bila je veoma 
zahtevna zbog komorbiditeta, niskog rasta i poremećene 
orijentacije srca u grudnom košu, ali je uspešno izvedena. 
Period oporavka prošao je uredno, a bolesnica je navela i 
značajno poboljšanje prvobitnih tegoba. Zaključak. Tran-
skatetersko zatvaranje ASD kod bolesnice sa Nunanovim 
sindromom može se uspešno izvesti, uprkos poremećenim 
anatomskim odnosima u grudnom košu. 
 
Ključne reči: 
nunanov sindrom; srce, atrijumski septumski defekti; 
anomalije; hirurgija, kardiovaskularna, procedure; 
lečenje, ishod. 

 

Introduction 

Noonan syndrome is an autosomal, dominant, variably 
expressed, multisystem disorder with an estimated preva-
lence of 1 in 1000–2500 newborns 1. This syndrome occurs 
in both genders and is associated with the normal karyotype 
(46XX or 46XY) with identified missense mutations in the 
protein tyrosine phosphatase non-receptor type 11 gene 
(PTPN11), located on chromosome 12 2, 3. Characteristic 
findings include distinctive facial features, short stature, 
chest deformity and congenital heart disease 4. It is the sec-

ond most common syndromic cause of congenital heart dis-
ease, exceeded in the prevalence only by trisomy 21. The 
most common cardiovascular phenotypes of Noonan syn-
drome include pulmonary stenosis, hypertrophic cardio-
myopathy and secundum atrial septal defect (ASD) 1. 

Transcatheter closure of secundum ASD is a safe pro-
cedure with a high success rate and low morbidity as com-
pared to cardiac surgery 5. However, the outcomes of these 
procedures in patients with previous surgical closure of 
ASD, with reoccurrence of the same defect are unknown. We 
presented a patient with surgically corrected congenital heart 
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disease and transcatheter closure of ASD, 37 years after the 
surgery. 

Case report 

 

 
Fig. 1 – A) Chest x-ray showing the enlarged cardiac silhouette and severe kyphoscoliosis; B) Transthoracic 

echocardiogram showing atrial septal defect (arrow). 
 
 

 
Fig. 2 – A) Transesophageal echocardiogram showing passage of the contrast from the right to the left atrium 

(arrow); B) Cardiac magnetic resonance imaging showing no visible communication between the two atria. 
 

A 39-year-old female with Noonan syndrome was re-
ferred to our Center because of the shortness of breath and 
New York Heart Association (NYHA) Functional Class 2, 
accompanied by palpitations. Her body height was 139 cm, 
and body weight 35 kg. Her medical history included surgi-
cally closed secundum ASD (direct suture with Tycron 4.0) 
and resection of the right ventricular infundibulum at the age 
of two, and percutaneous dilatation of pulmonary valve 
stenosis at the age of 16, multiple surgeries of her right foot 

because of congenital malformations, breast surgery for the 
fibroadenoma, kyphoscoliosis and pectus excavatum. Chest 
X-ray showed enlarged cardiac silhouette with severe kypho-
scoliosis. Transthoracic echocardiogram (TTE) and subse-
quent transesophageal echocardiogram (TEE) revealed the 
preserved left and right ventricular systolic function, normal 
dimensions of the left ventricle and the atrium, severe pul-
monary valve regurgitation, hypoplastic right ventricular out-
flow tract, dilated main pulmonary artery and its branches, as 
well as ASD with calculated Qp/Qs of 2 : 1. Injection of con-

trast into the cubital vein resulted in bubbles passing into the 
left atrium. Interestingly, cardiac magnetic resonance (CMR) 
imaging did not show any communication between the two 
atria (Figures 1 and 2). 

The patient was presented to the international heart 
team for grown up congenital heart diseases and the decision 
to perform transcatheter closure of ASD was made, due to 
numerous comorbidities. It was estimated that the surgical 
risk of reoperation was unacceptably high for this patient, 
with a huge range of possible complications that could occur. 

Right femoral venous access was obtained. A multipur-
pose catheter with a stiff guidewire passed through ASD and 
was placed into the left upper pulmonary vein. A lot of diffi-
culties occurred in terms of heart`s orientation in the chest as 

the heart was rotated and the position of the interatrial sep-
tum was shifted towards the right side of the patient’s chest, 
almost parallel to the diaphragm. Sizing was made with 
25/40 mm balloon, which showed a defect of 10 mm in di-
ameter, with continuous fluoroscopic and 3D TEE imaging. 
TEE probe passing through the esophagus was very demand-
ing because of the almost 90 degrees bend in the proximal 
third, but was successful ultimately. Size 15 Figulla® Flex 
ASD (Occlutech®, Jena, Germany) occluder was delivered 
via 12 French introducer sheath with excellent stability and 
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with exclusion of any shunt at the level of interatrial septum 
(Figure 3). 

A 24 h-postprocedure TTE exam showed no shunt at the 
level of interatrial septum and the patient was discharged two 
days after the procedure in good condition, without complica-
tions and on dual antiplatelet therapy. One- and six-month clini-
cal follow-ups were done and the patient reported significant 
improvement in her NYHA class from 2 to 1. TTE examination 
confirmed good apposition of the device without the evidence of 
residual shunt (Figure 4). 

Mangovski Lj, et al. Vojnosanit Pregl 2015; 72(6): 557–560. 

 
Fig. 3 – A) Fluoroscopy imaging showing the sizing of atrial septal defect with 25/40 mm balloon; B) Fluoroscopy imag-

ing demonstrating atrial septal defect occluder positioned in the atrial septum. 
 

 
Fig. 4  – Transthoracic echocardiogram showing the good aposition of atrial septal defect occluder device on 6-month 

follow-up (arrows). 

Discussion 

Noonan syndrome is an autosomal dominant multisystem 
disorder which also affects the cardiovascular system. The most 
common cardiovascular phenotypes include pulmonary stenosis, 
hypertrophic cardiomyopathy and secundum ASD 1, 4. Some pa-
tients will require surgery or transcatheter procedures early in 
the childhood including surgery of the pulmonary valve, closure 
of ASD or resection of hypertrophied myocardium 6. Reoccur-
rence of the defect after surgical closure of ASD is a rare com-
plication occurring in less than 1% in the late postoperative pe-
riod 7. 

In this case report we presented a female patient diagnosed 
with Noonan syndrome in her early age, who underwent surgi-
cal closure of ASD and resection of the hypertrophied right ven-
tricular infundibulum at the age of two. She presented 37 years 

later with hemodinamically significant ASD, with calculated 
Qp/Qs of 2 : 1. Decision was made to perform transcatheter clo-
sure of ASD because of the patient’s numerous comorbidities. 
The procedure itself was very demanding in terms of patient’s 
short stature and low body weight as well as her kyphoscoliosis 
which was disturbing normal anatomy of the chest. Occluder 
device was successfully delivered, and complete closure of ASD 
was achieved, with excellent positioning and stability. 

The follow-up period of 6 months was uneventful and the 
patient reported significant improvement in her symptoms. 

Conclusion 

Transcatheter atrial septal defect closure in a patient 
with Noonan syndrome with the history of surgically cor-
rected this defect can be performed successfully, despite 
the challenging chest anatomy. Although rare, significant 
atrial septal defect reoccurrence may potentially have dele-
terious effects on hemodynamics if not treated in a timely 
manner. Transcatheter closure of such defects could repre-
sent a reasonable treatment option in these patients. 
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soft Office (Excel, Word Graph). The use of colors and shading in 
graphs should be avoided. 

Papers should be prepared in accordance the Vancouver Convention.  

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

Preparation of manuscript 

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

1. Title page 

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

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

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

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

e) Data on the corresponding author. 

2. Abstract and key words 

The second page should carry a structured abstract (250-300 words for 
original articles and meta-analyses) with the title of the article. In short, 
clear sentences the authors should write the Background/Aim, major 
procedures – Methods (choice of subjects or laboratory animals; meth-
ods for observation and analysis), the obtained findings – Results (con-
crete data and their statistical significance), and the Conclusion.  It 
should emphasize new and important aspects of the study or observa-
tions. A structured abstract for case reports (up to 250 words) should 
contain subtitles Introduction, Case report, Conclusion). Below the 
abstract Key words should provide 3–10 key words or short phrases that 
indicate the topic of the article. 

3. Text 

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

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

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

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

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

References 

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

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

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

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

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

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

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

Illustrations 

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

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

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

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

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

http://www.vma.mod.gov.rs7vsp7download7instructions/
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UPUTSTVO AUTORIMA 

Vojnosanitetski pregled (VSP) objavljuje radove koji nisu ranije nigde ob-
javljivani, niti predati za objavljivanje redosledom koji određuje uređivački 
odbor. Svaki pokušaj plagijarizma ili autoplagijarizma kažnjava se. Prilikom 
prijave rada u sistem elektronskog uređivanja „Vojnosanitetskog pregleda“ 
neophodno je priložiti izjavu da su ispunjeni svi postavljeni tehnički zahtevi 
uključujući i izjavu koju potpisuju svi autori da rad nije ranije ni u celini, niti 
delimično objavljen niti prihvaćen za štampanje u drugom časopisu. Izjavu o 
pojedinačnom doprinosu autora mora potpisati i od svakog autora rada, treba 
skenirati i poslata uz rad kao dopunsku datoteku. Takođe, autori su obavezni 
da dostave i potpisanu izjavu o nepostojanju sukoba interesa čime postaju 
odgovorni za ispunjavanje svih postavljenih uslova. Ovome sledi odluka o 
prihvatanju za dalji uređivački postupak. Za objavljene radove VSP zadržava 
autorsko pravo. Primaju se radovi napisani samo na engleskom jeziku. 

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

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

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

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

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

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

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

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.  

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

Priprema rada 

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

1. Naslovna strana 

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

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

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

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

e) Podaci o autoru za korespodenciju. 

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

originalne članke i meta-analize) sa naslovom rada. Kratkim rečeni-
cama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, osnov-
ne procedure – Metode (izbor ispitanika ili laboratorijskih životinja; 
metode posmatranja i analize), glavni nalazi – Rezultati (konkretni 
podaci i njihova statistička značajnost) i glavni Zaključak. Naglasiti 
nove i značajne aspekte studije ili zapažanja. Strukturisani apstrakt za 
kazuistiku (do 250 reči), sadrži podnaslove Uvod, Prikaz bolesnika i 
Zaključak). Ispod apstrakta, „Ključne reči“ sadrže 3–10 ključnih reči 
li kratkih izraza koje ukazuju na sadržinu članka.  

3. Tekst članka 

i

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

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

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

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

Literatura 

U radu literatura se citira kao superskript, a popisuje rednim brojevi-
ma pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali ako 
broj prelazi šest, n a v o d i  s e  p r v i h  š e s t  i et al. Svi podaci 
o citiranoj literaturi moraju biti t a č n i . Literatura se u celini citira na 
engleskom jeziku, a iza naslova se navodi jezik članka u zagradi. Ne 
prihvata se citiranje apstrakata, sekundarnih publikacija, usmenih saopš-
tenja, neobjavljenih radova, službenih i poverljivih dokumenata. Radovi 
koji su prihvaćeni za štampu, ali još nisu objavljeni, navode se uz do-
datak „u štampi“. Rukopisi koji su predati, ali još nisu prihvaćeni za 
štampu, u tekstu se citiraju kao „neobjavljeni podaci“ (u zagradi). Podaci 
sa Interneta citiraju se uz navođenje datuma pristupa tim podacima. 

Primeri referenci: 

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

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

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

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

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

Tabele 

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

Ilustracije 

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

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

Skraćenice i simboli 

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

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

 

 

http://www.nursingworld.org/AJN/2002/june/Wawatch.htm
http://www.vma.mod.gov.rs7vsp7download7instructions/
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