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Sir James Paget (January 11, 1814 — December 30, 1899) was a fameous English
surgeon and pathologist who is considered as one of the founders of scientific
medical pathology. He is best remembered for describing two conditions named
after him: Paget's disease of the bone (osteitis deformans), and Paget's disease of
the nipple (a form of intraductal breast cancer spreading into the skin around the
nipple), but there are several medical conditions which were described and later
named after Paget, too: Extramammary Paget's disease (a group of similar, more
rare skin lesions which affect male and female genitalia), Paget-Schroetter dis-
ease (a form of upper extremity deep vein thrombosis) and Paget's abscess (an
abscess that recurs at the site of a former abscess which had resolved).

This year, on January 11th, it would be 205 years since he was born, and at the
end of the same year, on December 30th, it would be 120 years since he died.

Sir James Paget (11. januar 1814 — 30. decembar 1899) bio je slavni engleski
hirurg i patolog koji se smatra jednim od osnivaca nau¢ne medicinske patologije.
Najvise je poznat po opisu dva stanja koja nose njegovo ime: Paget-ova bolest
kostiju (osteitis deformans) 1 Paget-ova bolest bradavice dojke (oblik intraduktal-
nog raka dojke koji se $iri na kozu oko bradavice), ali postoje i druga stanja koji
je on takode opisao i koja su kasnije nazvana po njemu: ektramamarna Paget-ova
bolest (grupa sli¢nih, retkih koznih lezija na muskim i Zenskim genitalijama),
Paget-Schroetter-ova bolest (oblik duboke venske tromboze gornjih ekstremiteta)
i Paget-ov apsces (apsces koji se ponovo javlja na mestu bivSeg, prethodno
reSenog apscesa).

Ove godine, 11. januara, navrSava se 205 godina od njegovog rodenja, a krajem
godine, 30. decembra, 120 godina od njegove smrti.
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The Vojnosanitetski Pregled in 2019 — continuing a tradition of quality

Vojnosanitetski pregled u 2019 — nastavak tradicije kvaliteta

Silva Dobrié

University of Defence, Institute for Scientific Information, Belgrade, Serbia

In 2019, the Vojnosanitetski Pregled (VSP) will cele-
brate the great jubilee — 75 years of continuous release. Dur-
ing that period, the VSP underwent many changes. Having
been, the journal, whose primary goal was to inform mem-
bers of the military medical care about novelties from the
field of medicine, pharmacy and dentistry as well as to famil-
iarize the wider professional public with the work of military
physicians and pharmacists, it developed into the leading na-
tional medical journal, and, when it was admitted to the Sci-
ence Citation Index Expanded (SCle) database in 2008, it
became an international journal. This is, undoubtedly, the re-
sult of the continuous work of the Editorial Staff and the Edi-
torial Board of the Journal on raising its quality and ensuring
the highest possible visibility in domestic and foreign scien-
tific and professional community. Today, it is considered
prestigious to publish a paper in the VSP, so it has been long
since it ceased to be only a journal for military doctors and
pharmacists. Moreover, in recent years, the papers of the au-
thors from so-called civil medical and academic institutions
from the country and abroad have manly been published in
it. Their number particularly increased after the inclusion of
the VSP into the list of journals indexing in the SCle data-
base and obtaining an impact factor. As its value grows from
year to year, it is not surprising that the number of papers
submitted to the VSP Editorial Office for consideration for
publication keeps on increasing. Over the past few years, this
number has been in the range of 300 to 400 per year, which
means that almost every day, at least one manuscript is sub-
mitted to the VSP Editorial Office.

In 2018 (till December, 20th) a total of 332 manuscripts
were received, of which 75% were from the authors from
domestic civil institutions, 14.75% from the authors working
at military institutions (mainly at the Military Medical Acad-
emy in Belgrade) and 14.75% from the authors from abroad.
This is in line with the data from previous years, with the ex-
ception of somewhat higher inflow of papers from abroad
which is an indicator of increasing influence of the Journal
on the international scientific community. Of the received
papers, slightly more than 35% were rejected, 33% were ac-
cepted for publication while the remaining one third is still in

the review process. As in previous years, the largest number
of submitted manuscripts belonged to the category of Orginal
Articles (71.4%) and Case reports (22%), followed by those
from the General Review category (2.4%), History of Medi-
cine (1.5%), Letter to the Editor (1.2%), Practical Advices
for Physicians (0.6%), Meta-analysis (0.3%) and Book Re-
view (0.3%).

Similarly, the number and structure of papers published
in the VSP in 2018 did not differ significantly from those
published in the previous years. As it can be seen from Table
1, a total of 179 different articles were published in 12 issues
last year, of which, again, most of them were Original Arti-
cles (57%) and Case reports (20.7%). Also, in the last year,
202 articles were published in the electronic version, as
Online first with a DOI number in the so-called “raw” form
meaning that they were not professionally, linguistically and
technically edited. These papers will subsequently be pub-
lished in some of the printed issues of the Journal in accor-
dance with the established order, but they are presently
available to readers and can be cited with reference to the
DOI number.

Table 1

Categories and the number of articles published

in the Vojnosanitetski Pregled in 2018

Category Atrticles

n %
Editorial 2 1.1
Original Article 102 57
General Review 6 33
Current Topic 4 2.2
Practical Advice for Physicians 1 0.6
Case Report 37 20.7
Short Communication 17 9.4
In Focus 1 0.6
History of Medicine 1 2.8
Letter to the Editor 4 2.2
Meeting Report 1 0.6
Book Review 3 1.7
Total 179 100.0

Correspondence to: Silva Dobri¢, University of Defence, Institute for Scientific Information, Crnotravska 17, 11 000 Belgrade, Serbia.

E-mail: vsp@vma.mod.gov.rs
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The highest number of published papers in 2018, as in
the previous years, was from the authors working at civil in-
stitutions (68.2%), including the authors from abroad
(14.5%) while 7.8% of the papers was written by the authors
from military medical institutions. The remaining papers
were co-written by the authors from civil and military medi-
cal institutions. The number of published articles by the au-
thors from abroad increases every year, and, hopefully, this
trend will continue in the years to come.

In 2019, it will be continued with the already estab-
lished practice that from the submitted manuscripts in the
further review process will be forwarded, exclusively those ones
that bring something new, which are technically well-prepared
and have previously passed the check on (auto)plagiarism.
Experience shows that such papers are more cited which is
the best indicator of their value. This has always been the
practice of the VSP Editoril Board, so there is no wonder that
we are now getting requests from readers to send them arti-

Dobri¢ S. Vojnosanit Pregl 2019; 76(1): 5-7.

cles from some of the earlier issues of the Journal that were
not yet in the open access to the Internet. Therefore, this year
we will begin scanning the previous volumes of the VSP to
make them available to interested readers.

At the end, as always, I would like to express my deep
gratitude to all members of the Editorial Board, Editorial
Staff and our respected authors and peer reviewers who, eve-
ry year, make a great effort in increasing the quality of the
Journal. This specially refers to the peer reviewers — having
in mind that without a good review, there are no quality pa-
pers, and therefore no quality journals. Therefore, I would
like to thank all the reviewers who participated in the review
process for the VSP in 2018 (Table 2) with the hope that we
would continue this cooperation in 2019, too. On this occa-
sion, I would particularly thank Prof. Slobodan Obradovic,
Prof. Ljubomir Todorovi¢ and Prof. Gordana Dedi¢ who car-
ried out most reviews for our Journal in 2018.
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Laser hemorrhoidoplasty versus Milligan-Morgan hemorrhoidectomy

— short-term outcome

Poredenje hemoroidektomije laserom i hemoroidektomije metodom Milligan-

Morgan — kratkoro¢ni rezultati
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Abstract

Background/Aim. According to the “vasculatr” theory, at-
terial inflow into the upper hemorrhoidal artery leads to ve-
nous dilatation of the hemorrhoidal plexus. Laser hemot-
rhoidoplasty (LHP) is a new treatment applied to outpa-
tients in whom the hemorrhoid arterial blood flow is co-
agulated (nourishes by hemorrhoidal plexus) by laser. The
aim of this study was to compare two groups of patients
treated by two different methods: by laser (LHP) and with
open surgical procedure — the Milligan Morgan (MM)
method. Methods. This study included 200 patients with
grade 3 hemorrhoidal disease older than 18 years, divided into
two groups: 100 patients treated with the LHP, while the other
100 patients with the MM hemorrhoidectomy. Parameters used
to compare two applied surgical methods were: duration of
hospitalization, postoperative pain, the presence of bleeding
and time needed to return to normal life. Results. The results
reveal a statistically significant difference between these two
methods. The level of postoperative pain was lower in the
group of patients treated with the LHP compared to the group
of patients treated with the MM method (p < 0.0001). The
group treated with the LHP manifested less bleeding in com-
parison with the group treated with the open surgical method
(MM). Length of hospitalization and duration of surgery were
significantly shorter in the group treated with the LHP method
than in the group treated by the MM method. Conclusion.
According to our results, it is clear that the LHP method has
many advantages over the MM hemorrhoidectomy in patients
with grade 3 hemorrhoidal disease.

Key words:

hemorrhoids; laser therapy; surgical procedures,
operative; postoperative period; postoperative
complications.

Apstrakt

Uvod/Cilj. Prema “vaskularnoj” teotiji artetijski priliv u got-
njoj hemoroidalnoj arteriji dovodi do dilatacije hemoroidal-
nog venskog pleksusa. Laser hemoroidoplastika (LHP) je no-
vi postupak primenjen u ambulantnom lec¢enju hemoroida u
kojem se hemoroidalni arterijski protok krvi koji ishranjuje
hemoroidalni pleksus zaustavlja laserskom koagulacijom. Cilj
ove studije bio je poredenje izmedu grupa bolesnika le¢enih
sa dve razli¢ite metode, laserom (LHP) i sa otvorenom hirur-
skom metodom — Milligan Morgan (MM). Metode. U ovu
studiju bilo je uklju¢eno 200 bolesnika sa hemoroidima tre¢eg
stepena, starijih od 18 godina, od kojih je 100 bilo tretirano
LHP metodom, dok je ostalih 100 bolesnika tretirano Milli-
gan-Morgan hemoroidiektomijom. Parametti koji su se koti-
stili za poredenje dve hirurske metode bili su: duzina hospita-
lizacije, postoperativni bol, prisustvo krvarenja i vreme po-
trebno da se bolesnici vrate normalnom Zivotu. Rezultati.
Rezutati su pokazali statisticki znacajnu razliku medu meto-
dama. Nivo postoperativhog bola bio je nizi kod bolesnika u
grupi le¢enih LHP u odnosu na grupu bolesnika le¢enih MM
metodom (p < 0,0001). U grupi tretiranoj metodom LHP, kr-
vatenje je bilo manje u odnosu na grupu koja je tretirana
otvorenom hirurSkom metodom (MM). Trajanje operacije,
kao i duzina hospitalizacije bili su znatno kraci u grupi sa he-
moroidoplastikom (LHP) u odnosu na grupu sa hemoroidek-
tomijom (MM metoda). Zaklju¢ak. Dobijeni rezultati upu-
¢uju na znacajne prednosti LHP metode u odnosu na metodu
Milligan Morgan kod bolesnika sa hemoroidima treceg stepe-
na.

Kljucne reci:

hemoroidi; hirurgija laserom; hirurgija, operativne
procedure; postoperativni period; postoperativne
komplikacije.

Correspondence to: Halit Maloku, University of Montenegro, Faculty of Medicine, PhD Studies, 81 000 Podgorica, Montenegro.

E-mail: dr_hmaloku@hotmail.com



Vol. 76, No 1

VOJNOSANITETSKI PREGLED

Page 9

Introduction

Hemorrhoidal disease is ranked much higher than the
rectum and colon diseases. Today, the presence of hemorr-
hoidal disease is evaluated to be between 2.9%-27.9%
among the worldwide population and 4% are symptomatic.
One third of the total number of patients ask for medical
advice "°.

Based on the Gauss method the highest incidence rate of
the disease is found among patients aged between 45 and 65
years, while the incidence rate of the disease decrease after 65
years of age **. Men are more often affected than women °.

Anorectum vascular cushions together with the internal
anal sphincter are essential in maintaining continence by
supporting the soft tissue in the closure of the anal canal *’.
Different options for the treatment of symptomatic hemorr-
hoids varied over the time. The measures include a variety of
conservative medical procedures, non-surgical treatment and
various surgical methods. Various non-surgical procedures
include rubber band ligation (RBL), sclerosing injection,
cryotherapy, infrared coagulation, laser therapy and coagula-
tion by diathermy as well as a therapeutic procedure that can
be applied without anesthesia. The non-surgical methods
mentioned above are considered as primary option in hemo-
rrhoids level I-III treatment *. If conservative methods are
not successful, patients are treated surgically. Significant fac-
tors in setting the indications for surgical treatment are: pa-
pilla hypertrophy, associated fissure, thrombotic enlarge-
ments and recurrent symptoms after RBL. The Milligan-
Morgan (MM) hemorrhoid ectomy is the gold standard and
often applied procedure in the United Kingdom °.

Hemorrhoidectomy is an extremely painful procedure.
Pain is caused by damaging the tissue of the anal region
which is richly innervated by nerve endings. Postoperative
pain is the most common problem in surgical treatment.

The aim of this study was to compare the postoperative
results: pain, bleeding, infection, recidive, urinary retention,
hospitalization period, return to normal life and satisfaction
of patients after treatment with the laser hemorrhoidoplasty
(LHP) or MM methods.

Methods

This comparative and prospective study included 200
patients with grade 3 hemorrhoidal disease where 100 pati-
ents were treated with the LHP while the other 100 patients
were treated with the MM hemorrhoidectomy method.

The study was done at the Surgical Clinic ALOKA, Pri-
stina, from June 2014 to May 2015. Control and follow-up of
the patients was done during week 1, 2, 3, 4 and after 8 we-
eks (60 days).

All operations were performed by one surgeon. General
anesthesia was applied on a patient’s request. Preoperative
treatment such as proctoscopy and sigmoidoscopy followed
by the laser procedure using Bio-Litec equipment were in-
cluded in all cases treated bz the LHP method.

Exclusion criteria were applied in case when a patient
was younger than 18 years as well as when a patient had he-

Maloku H, et al. Vojnosanit Pregl 2019; 76(1): 8-12.

morrhoids and another condition in the anus (fissure, fistula,
perianal abscess).

The perianal area was shaved and patients from both
groups recived cleansing with bisocodyl supp. 1 x 2. The pa-
tients were treated in gynecological position. Anoscop was
applied and followed by the laser procedure using Bio-Litec
equipment with a diode (Bonn, Germany), which operates at
a wavelength of 980 = 30 nm with optical power of §—15W
(Pulse Mode) that is sufficient for the denaturation and re-
duction of hemorrhoidal plexus (Figure 1).

Fig. 1 — Laser, diode 980-nm and anoscope.

In the LHP technique, the energy created by the laser
was transmitted to the place we wanted to treat through the
optical fiber. LED lighting equipment can help to determine
the diameter of the shape and the length of the treatment as
well as the duration of the procedure. First, we provided a
small skin incision about 1 to 1.5 cm distance from the anal
edge concentrically for about 4 to 5 mm and performed the
perianal skin/anodermis, tunneling with scissors to the edge
of the internus. The pointed laser probe was then quickly
driven subanodermally/ submucosally until it reached the
area underneath the distal rectal mucosa. This was followed
by about six pulses (adjusted to respective dimensions of the
piles) of approx. 30 joule per node; a half of which was
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highly submucosal and the other half highly intranodal. The
tissue response could be clearly discerned by the light reduc-
tion: contraction was occasionally observed immediately
(Figure 2). Hemorrhoidal nodes were not treated with the
LHP method since this method was applied only to the he-
morrhoidal plexus without ligature or any other procedure.

Fig. 2 — Laser hemorrhoidoplasty procedure.

In the MM technique all the patients were operated on
in the lithotomy (prone) position and general anesthesia.

A V-shaped incision by the scalpel in the skin around the
base of the hemorrhoid was made using scissors dissection in
the submucous space to strip the entire hemorrhoid from its bed
(Figure 3). The dissection was carried cranially to the pedicle
which was ligated with a strong catgut and the distal part exci-
sed. Other hemorrhoids were similarly treated, leaving a skin
bridge amid to avoid stenosis (Figure 3). The wound was left
open and a hemostatic gauze pad was left in the anal canal.

Postoperative pain, bleeding, delayed healing and acute
urine retention were common complications.

Both the LHP and MM hemorrhoidectomy were per-
formed under general anestesia.

Assessment of postoperative pain

Postoperative pain was evaluated using the visual ana-
logue scale (VAS 0-10) where 01 represented no pain, 1.1—
3 less pain intensity, 3.1-7 pain of medium intensity, 7.1-9
pain of high intensity and 9.1-10 strong, unbearable pain.
The VAS protocol was performed on the days 1, 7, 14, 21,
30, and 60 after surgery.

All the patients recieved analgesics - diclofenac 75 mg
2 x 1 intravenously (iv) if needed. In case of persisting pain,
trodnadol 50 mg 3 x 1 iv were used as needed. Control of the
patients for bleeding was carried out in weeks 1, 2, 3 and 4,
and during the following first and second month after treat-
ment as well as at any time in case of major bleeding.

Statistical analysis was performed by the y* test and
Mann-Whitney test.

Results

This prospective study was based on 200 patients where
121 (60.5%) were males and 79 (39.5%) were females. There

were two different methods used in their treatment — the LHP
and MM hemorrhoidectomy From the overall number of pa-
tients (200) with grade 3 hemorrhoids, a half (100) was trea-
ted with the LHP method. The average age of the patients
was 47 £+ 12.6 years (range 24—70 years). The procedure was
performed in 57 males and 43 females. The MM procedure
was applied on other 100 patients out of whom 64 were ma-
les and 36 females aged 49 + 12.3 years. There was no diffe-
rence between these two groups of patients regarding age.
Also, we found homogeneity in the groups regarding gender
where the y* test showed 0.88 value.

)
Fig. 3 — Hemorroids: a) before the operation;
b) during the operation;

c) after the operation.

Maloku H, et al. Vojnosanit Pregl 2019; 76(1): 8-12.
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Figure 4 shows in detail the results of postoperative
pain development in two groups treated with two different
methods: the LHP and the MM method.

—+—LHP —8—MM

Day 1l Day7 Day 14 Day 21 Day 30 Day 60

Fig. 4 — Results of postoperative pain in the laser
hemorrhoidoplasty (LHP) and Milligan Morgan (MM)
groups according to VAS during 60 days after
the intervention (p < 0.0001).

As we can see, after hemorrhoidal intervention with the
LHP method, the level of postoperative pain on the day 1
was on average 2.2 (SD £ 0.3) (VAS). On the other hand, af-
ter hemorrhoidal intervention with the MM method, the ave-
rage pain level was 4.5 (SD = 0.8). On the day 30, in the
LHP group, the average level of pain or VAS was 0.2 (SD +
0.1) while in the MM group it was 0.8 (£ 0.2 SD). The same
values were after 60 days. Postoperative pain was
significantly lower in the LHP group than in the MM group
(p<0.0001).

During the first days after the intervention, 13% of the
patients in the LHP group and 77% of the patients in the MM
group had small scale bleeding which was statistically signi-
ficant (p < 0.0001). Bleeding was present with statistically
significant difference (p < 0.001) on the day 7 (10% of the
patients in the LHP group and 33% of the patients in the MM
group).

On the day 60 after the intervention, there was no blee-
ding in any of the groups (Figure 5).

90
80
70
60

50
=t HP

40 ——MM
30

20

10

Day1 Day7 Day 14 Day 21 Day 30 Day 60

Fig. 5 — Mean bleeding during 60 days after
hemorrhoidal treatment by laser hemorrhodoplasty
(LHP) and hemorrhoidectomy
(Milligan Morgan method — MM).
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Using the Mann-Whitney test, we got a statistically sig-
nificant difference in length of hospitalization by the groups
(U =2545.0, p<0.0001).

The average recovery time for the patients treated with
the LHP procedure was 17.2 days (SD + 4.9 days), ranging
from 5 to 30 days, while for the patients treated with the MM
haemorrhoidectomy, the average recovery time was 19.2
days (SD + 2.9 days), ranging from 14 to 35 days. The
Mann-Whitney test showed a statistically significant diffe-
rence regarding the time needed for patients per group to re-
turn to normal life (U = 1829.4; p<0.003).

The average duration of hemorrhoidectomy with the
LHP was 15.9 minutes (SD £ 1.9 minutes), in the range of
1020 minutes and with the MM procedure, it was 27.2 minutes
(SD = 6.5 minutes), ranging from 12 to 60 minutes. The results
showed a statistically significant difference (p < 0.0001) betwe-
en the groups regarding the duration of the surgery.

The costs of the treatment with the LHP were higher than
that of the MM method because the fiber optic LED is used only
once which is required for this type of treatment, is used.

Discussion

The LHP is used for a delicate treatment of advanced he-
morrhoids, in conditions of adequate anesthesia where en-
doluminal laser coagulation (,,welding”) was made in hemo-
rrhoidal vessels. Since the energy of the laser beam is applied
solely only in hemorrhoidal vessels, no damage was done to
anoderma and mucosa (the surrounding healthy tissue) ' . In
the treatment with this method, no foreign materials (buckles
and surgical sutures) are used, which greatly contributes to eli-
mination of postoperative pain and a risk of postoperative steno-
sis (narrowing) of the anal canal '*'°. Healing and recovery are
excellent and fast, practically imperceptible, due to the absence
of cuts, open wounds and stitches ™ '*"*.

After the MM hemorrhoidectomy, patients usually re-
main in hospital for 3—5 days and leave with considerable di-
scomfort *. After the treatment with the LHP hemor-
rhoidectomy, typically, a patient can return to home the same
day. After 3 or 4 days he/she are very comfortable without
pain or any difficulty with their bowels, and they can return
to their normal routine in 7-10 days after the intervention *°.
Simply, painless hemorrhoidectomy results in satisfaction of
both the patients and surgeons'®*"*. Open surgical
hemorrhoidectomy is the most widely used procedure in the
surgical management of hemorrhoids. However, the MM
method is associated with considerable complications inclu-
ding pain, bleeding and infection which can result in longer
hospitalization > '*'**. Our results showed significantly lo-
wer pain in the group after the LHP than in the group after
the MM procedure. Postoperative pain is the most important
complication that bothers patients and makes them reluctant
to undergo surgical treatment. Our study showed that posto-
perative pain in the first month was significantly lower after
the LHP than after the open hemorrhoidectomy which is si-
milar to the results of some other studies *'*'®**. We found
that the LHP procedure caused minor bleeding, which stop-
ped in a much shorter period when compared to hemorrhage
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after the MM method *. According to relevant literature *',
in 71% of the cases bleeding lasted less than a week. None of
the patients required surgical intervention nor blood transfu-
sions which is in agreement with our results *"**. According
to literature sources > infection occurs in 5%—15% of pati-
ents, and relapse in 5%-30% '*'"?*>%% Not a single case
of urinary retention and no need to set a urinary catheter we-
re registered in comparison to some literature data showing
0%—-16% of cases with urinary retention and catheteriza-
tion 2""*’. Average hospitalizations was 2.1 days in case of
the MM method and 1 day after the LHP. According to Vo-
igtsberger et al. °, hospitalization lasted for 3 days. Financial
costs are higher for the LHP treatment than for the MM pro-
cedure **. Crea et al. '® suggest that ambulatory treatment by

the LHP lowers the cost of anesthesia and enables treatment
in hospitals which have no equipment required for general
anesthesia **. According to our analysis of the cases in both
groups, none of the patients accepted the treatment in local
anesthesia, which means that general anesthesia was prefer-
red. This confirms the fact that patients chose a painless
method.

Conclusion

Our results show that the LHP as a minimally invasive
method is more preferable than the MM procedure because
of significantly lower postoperative pain, bleeding, and the
duration of surgery.
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The relation of stress coping strategies and self-handicapping
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Povezanost strategija za prevazilazenje stresa 1 samohendikepirajucih strategija
sa procesom promena ponaSanja opijatskih zavisnika
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Abstract

Background/Aim. During a progtess of addictive behav-
ior treatment, the strategies of coping with stress are en-
gaged, but addicts may continue with self-handicapping be-
havior which is opposite to changing a problematic behav-
ior. The aim of this study was to examine the stress coping
(CS) strategies and self-handicapping (SH) strategies in rela-
tion to the process of addictive behavior change. Methods.
In the descriptive clinical study, the sample of 200 consecu-
tively recruited inpatient opiate addicts were explored. They
underwent methadone therapy. The general information
questionnaire, the Indicator of coping strategies (CSI), SH-
questionnaire for assessing self-handicapping behavior (SH)
and the University Rhode Island Change Assessment
(URICA) questionnaire for the assessment of process of
change were completed. The Student ~test, Pearson’s cor-
relation coefficient and multiple regression analysis were
applied. The SPSS for Windows was used and the p =< 0.05

Apstrakt

Uvod/Cilj. U tretmanu adiktivhog ponasanja kotiste se
strategije za prevazilazenje stresa — stress coping (SC), mada
zavisnici Cesto nastave sa samohendikepirajuéim — se/f
bendikeping (SH) obrascem ponasanja, koji je u suprotnosti sa
promenama problemati¢nog ponasanja. Cilj ove studije bio
je da se ispitaju SC i SH strategije u odnosu na proces pro-
mene adiktivnog ponasanja. Metode. U deskriptivnoj
klinickoj studiji ispitan je uzorak od 200 konsekutivno re-
grutovanih bolesnika koji se nalaze na bolnickom tretmanu
zbog opijatske zavisnosti. Za prikupljanje podataka prime-
njeni su: Opsti informativni upitnik, CSI- indikator coping
strategija, SH- upitnik za procenu self-handicapping ponasanja

defined as statistically significant. Results. Among the CS,
there were significant correlations between avoiding prob-
lems strategy and all SH strategies (p < 0.02). The social
support was directly proportionate to the process of change
(» = 0.03, B =0.35). However, the process of change in-
versely correlated to internal handicaps in interpersonal re-
lationships strategy (IHI) (» = 0.02; B = -0.54) and strategy
of focusing to the problem (p = 0.00, f = -0.44). Conclu-
sion. The significant positive predictor for the process of
addictive behavior change was a strategy of social support,
but focusing on the problem and the strategy of internal
handicaps in achievement situations were significant nega-
tive predictors. The evaluation of motivation process and
stress coping strategies could be useful for creation of im-
proved tailored treatment of opiate addiction.

Key words:
opioid-related disorders; therapeutics; stress, psychological;
mental disorders; surveys and questionnaires.

i University Rhode Island Change Assessment (URICA) — upitnik
za procenu procesa promena. Primenjen je Studentov #test,
koeficijent Pearsonove korelacije i multipla regresiona anali-
za. Koriséen je SPSS za Windows; vrednost p < 0.05 je de-
finisana kao statisticki znacajna. Rezultati. Zavisnici su
najvise koristili strategiju izbegavanja, a manje socijalnu
podrsku i fokusiranje na problem. Od CS znacajna poveza-
nost je bila utvrdena samo izmedu ponasanja izbegavanja i
svih SH strategija (p <0.02). Sa procesom promene
ponasanja jedino je socijalna podrska bila pozitivho pove-
zana (p = 0.03; B =0.35), dok su sa procesom promene
obrnuto proporcionalno bili povezani fokusiranje na pro-
blem (p = 0.00, 3 = -0.44) i strategija internalizovanog hen-
dikepa u sagledavanju sutuacije — IHI (p = 0.02; g = -0.54).
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34 000 Kragujevac, Serbia, E-mail: drminjaj@yahoo.com
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ZakljuCak. Znacajan pozitivan prediktor u procesu promena
lecenih opijatskih zavisnika bila je strategija mobilizacije socijal-
ne podrske, dok su negativni prediktori bili fokusiranje na pro-
blem i strategija internalizovanog hendikepa u sagledavanju si-
tuacije. Procena motivacije i prevazilazenje stresa bile bi veoma

korisna u kreiranju pobolj$anog tretmana zavisnika.

Kljucne reci:
poremecaji izazvani opioidima; leCenje; stres, psihicki;
ponasanje, poremecaji; ankete i upitnici.

Introduction

Substance use and drug and behavior addictions have
recurrent characters that are multiply determined and lead to
a significant impairment of quality of life " >. In order to
reach changes, special efforts are required, but the addicts
are often motivated by short-term goals and their treatment
acceptance may be the first step towards change *. Miller and
Rollnick * indicate that it is necessary to observe the motiva-
tion for the change as a multidimensional phenomenon. It
may be eventually developed in different directions by in-
creasing or reducing the likelihood of change °. Motivation is
considered as a key component for starting change, reducing
risky behavior and confidence in the treatment outcome. Mo-
tivation includes both a willingness to change and treatment
resistance (lack of treatment confidence) °.

The researchers gathered around Prochaska et al. ',
conducted a series of researches and came up with several
key constructs which may explain the nature of change
which they called the Transtheoretical Model of change. In
this model, there are few basic stages of Change: temporal
dimension of change and processes of change, all the activi-
ties that people carry out or experiences that they used to
change some of their thinking, behavior and assumption ex-
perience. Stages of change in this model are: precontempla-
tion, contemplation, preparation, action maintenance and
termination >,

However, there is a series of behavior that people per-
sist on in order to keep self-image and public image which
are opposed to a change of problematic behavior. At the end
of the 70s, Jones and Berglas ® called such persons the self-
handicapping. When failure is expected in an activity, a per-
son is actively seeking or creating factors that may interfere
the performance of these activities, which may serve as a jus-
tification for the potential failure " In these situations, the
person suspects in self-efficacy which is defined as an indi-
vidual's belief in his/her own ability to perform and execute a
specific action ''. Many psychopathological symptoms are
interpreted in the light of self-handicapping strategies and in-
cluded even the use of alcohol or drugs '. Obstacles are fur-
ther created in a way that can be linked to failure and this
does not realistically represent the major obstacle to a suc-
cess '>. In addition to such behavior, in the process of
change, an addictive behavior and maintaining achievement,
changes may be affected by the strategies because stress is
often cited as the cause of addiction °. The addicts, with ex-
treme levels of stress, show higher expectations from treat-
ment > '*. Twoy et al. "* believes that drug abuse can be in-
terpreted as a learned pattern of dealing with the frustrations
and the anticipated failure. These strategies of coping with

stress allow the adequate adaptation to circumstances and re-
quire significant efforts to problems solutions which, eventu-
ally, leads to psychological well-being '®'". In a case of ad-
dictions, particularly important strategy is mobilizing social
support because people with more social support less per-
ceive the stress and deal with it more successfully '*.

The aim of this study was to explore the stress coping
strategies (CS) and self-handicapping (SH) strategies in rela-
tion to the process of addictive behaviour change.

Methods

Qubjects

The sample consisted of 200 opiate addicts who were
consecutively hospitalized at the Clinic for Psychiatry, Clini-
cal Center of Vojvodina, Department of Addictions, in Novi
Sad. The subjects involved in the study met the International
Classification of Diseases (ICD-10) criteria for opiate addic-
tion. There were 160 male (80%) and 40 (20%) female sub-
jects. The average age of respondents was 35.6 years. The
history of opiate use showed that the 68 (34%) respondents
had no recidive, 64 (32%) patients had between 1 and 3 re-
cidives and 68 (34%) patients had more than three recidives.

The study was conducted in the period from 01 Decem-
ber 2013 to 01 April 2014. The study protocol was approved
by the Ethics Committee of the Clinical Center of Vojvodina
and prior to the investigation the written informed consents
from all the subjects were obtained. The self-questionnaires
were anonymous, in accordance with the ethical principles of
scientific research.

Instruments

The study participants filled out anonymously four
questionnaires: the questionnaire of general information
(age, gender, job status, lifestyle, etc), the CSI —Indicator
coping strategies, the SH assessment questionnaire for self-
handicapping and the University Rhode Island Change As-
sessment (URICA) questionnaire for the assessment stage of
the change process which is the current process of personal
change. The general information questionnaire was designed
for this study and contained 10 questions that included basic
socio-demographic data (gender, age, education, employ-
ment status, marital status, current living conditions, socio-
economic status) as well as questions related to the con-
sumption of psychoactive substances , the family support and
number of relapses in the previous period.

The CSI questionnaire demands that respondents recall
and describe in a few sentences on a particular situation from
personal experience in the past 6 months which represented a
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problem for them and answer why they were concerned .
After that, the subjects answer on how they used each of the
33 individually listed strategies to overcome the stress
caused by mentioned problem. The questionnaire is designed
to measure 3 independent dimensions: focus on the problem,
seeking social support and avoiding problems. Each dimen-
sion has 11 items with three-point Likert scale which indicats
how often the subjects use them .

The SH questionnaire consistes of four scales contain-
ing 34 items with a five-point Likert scale for answers >'.
Each item is a combination of external or internal causes
which a person use to justify a potential failure in interper-
sonal relationships or situations achievements. The first scale
includes items related to self-handicapping external causes in
interpersonal relationships and the second one contains indi-
cators of self-handicapping internal causes in interpersonal
relationships. The third scale implies self-handicapping internal
causes in situations of achievement while the fourth scale refers
to self-handicapping external causes in situations of achieve-
ment. The scales and the total SH questionnaire have adequate
representativeness, reliability and homogeneity '

The URICA questionnaire is 32-items scale which as-
sessess the stages of change **. The questionnaire includes four
scales obtained after performing the analysis components: the
precontemplation, contemplation, action and maintenance
changes. With this questionnaire, it is possible to calculate the
scores for the individual stages of the change process as well as
the total score obtained by adding up the scores on the stages of
contemplation, action and maintenance, and their sum is sub-
tracted score for the precontemplation stage.

Satistical analysis

Statistical analysis was performed in the program Sta-
tistica 0.7 and SPSS for Windows, for the following analy-
ses: descriptive analysis, correlation coefficients, hierarchical
regression analysis, linear regression, analysis of variance
and Student t-test. The p values of 0.05 or below were de-
fined as statistically significant.

Results

There was a statistically significant difference in the SH
strategies used among addicts (p = 0.02; F = 3.33). The in-
ternal handicaps strategy in achievement situations (arithme-
tic mean 2.77) and external handicaps in achievement situa-
tions (arithmetic mean 2.60) were the most used. The exter-
nal handicaps in interpersonal relations (arithmetic mean
2.31), and internal handicaps in interpersonal relations
(arithmetic mean 2.27) were less used (Figure 1).

The SH strategies were borderline and significantly as-
sociated with the process of change (p = 0.05; R = 0.425).
Among the SH strategies, there was a statistically significant
correlation only between internal handicaps in the interper-
sonal relationships strategy (IHI) and processes of change (p
= 0.02). The beta correlation coefficient was -0.54 which
showed that more intensive use of this strategy slowed the
progression of the process of change (Table 1).

23 %
: 2.27

1.5

—&— Arithmetic mean

IHA  EHA EHI IHI

Fig. 1 — The self-handicapping strategies among
opiate addicts.
EHI - external handicaps in interpersonal relationships;
IHI - internal handicaps in interpersonal relationships;
IHA - internal handicaps in achievement situations;
EHA - external handicaps in achievement situations.

Table 1
The self-handicapping strategies in the prediction
of progression through the process of change

The self-handicapping Process of change
strategies B t D
EHI -0.05 -0.30 0.76
IHI -0.54 -2.28 0.02
IHA 0.02 0.12 0.90
EHA 0.23 1.13 0.26

Jovanovi¢ M, et al. Vojnosanit Pregl 2019; 76(1): 13—18.

EHI - external handicaps in interpersonal relationships;
IHI - internal handicaps in interpersonal relationships;
IHA - internal handicaps in achievement situations;
EHA - external handicaps in achievement situations.

Besides the SH strategies, the impact of SC strategies
on the process of addictive behavior change was examined.
There was a significant difference in the intensity of use of
different coping strategies (F = 7.007; p = 0.00). The addicts
mostly used avoidance strategy (arithmetic mean 9.64), then
the social support (arithmetic mean 8.90) and the least used
strategy was focus on the problem (arithmetic mean 5.90)
(Figure 2).

12

0 g5 ¥ 964

&= Arithmetic mean

oON B O

Focuson Search Avoiding
the forsocial problems
problem support

Fig. 2 — The stress coping strategies among opiate addicts.
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The correlation between the SC strategies and progress
in the process of change was of borderline significant (p =
0.05; R =0.39).

The avoiding problems strategy was not significantly
associated with the process of change, but focus on the prob-
lem (p = 0.00) and social support (p = 0.03) were found to be
statistically significantly associated (Table 2).

Table 2
The coping strategies in the prediction of progression
through the process of change

Process of change

The coping strategies

The strategy of focusing on the problem was inversely
proportional to the change process, the beta coefficient of
correlation was -0.44 showing that focusing on the problem
led to less progress in the process of change. The social sup-
port was directly proportional to the process of change, beta
coefficient of correlation was 0.35, indicating that more so-
cial support had impact on greater advancement in the proc-
ess of change.

We found that there were the significant correlations
between the avoiding problems strategy and external handi-
caps in interpersonal relationships (p = 0.02), internal handi-
caps in interpersonal relationships (p = 0.00), internal handi-

p t P caps in achievement situations (p = 0.00) and external handi-
Focus on the problem -0.44 -2.76 0.00 caps in achievement situations (p = 0.02). These correlations
Social support 0.35 2.16 0.03 were inversely proportional, more used avoiding strategy led
Avoiding problems -0.04 -0.35 0.72 to less SH behavior used (Table 3).
Table 3
Correlations between self-handicapping strategies and stress coping strategies

Caping strategies EHI [HI IHA EHA

Focus on the problem R -0.08 -0.81 0.29 0.24

p 0.56 0.57 0.84 0.86

Social support R -0.84 -0.06 0.10 0.82

p 0.56 0.65 0.94 0.57

Avoiding problems R -0.31 -0.38 -0.49 -0.32

p 0.02 0.00 0.00 0.02

EHA - external handicaps in situations of achievement; IHI — internal handicaps in
interpersonal relationships; IHA — internal handicaps in achievement situations; EHI —
external handicaps in interpersonal relationships.

Discussion

Changing an addictive behavior is a long process and
requires maximum engagement of addicts to solve problems.
Among the SH strategies in this study, the addicts mostly
used a strategy of internal handicaps in achievement situa-
tions. It could be explained that an addict usually experi-
enced the intrapersonal problem in the situations of possible
success or failure. This result was in concordance with re-
sults from other researches which demonstrated the negative
association of authenticity with self-handicapping. The few
studies analyzed by Uysal and Knee > suggested that low
trait self-control predicted self —handicapping, independent
of self-esteem, self-doubt, social desirability or gender. The
Turkish study from 2014 indicated that self-handicapping
was positively predicted by self-alienation and acceptance of
external influence, and negatively by authentic living **.
There was suggested that the addicts tended to see in ad-
vance their own failure without attempting any action °. This
could be linked with a number of unsuccessful attempts of
treatment, so work on motivation and rewriting irrational be-
liefs are imposed on as the most important. The conclusions
of the study which was dealing with the coping strategies of
Vietnam veterans who were treated for posttraumatic stress
disorder and substance use disorder suggested that: “...sub-

stance abuse is associated with less efficient, avoidant ways
of coping with problems in living; and two, that substance
abusers with a background of traumatic and stressful experi-
ences are readily distinguishable by even more avoidant cop-
ing styles” . If we consider self-handicapping strategies
used in the interpersonal relationships of the addicts, the
strategy of external handicaps in interpersonal relationships
was used prominent one. It indicates that, as the culprits in
the failure of achieving adequate interpersonal relationships,
see other people, not themselves. This may be due to the
prejudice and discrimination they face daily.

Among the SH strategies, there was a statistically sig-
nificant correlation only between internal handicaps in inter-
personal relationships strategy and processes of change. This
correlation was inverse, indicating that this strategy led to
less progression in the process of change. We could explain
it by the clinical observations that the addicts often do not
believe in the treatment success and the possibilities of ad-
dictive behavior change with doubting themselves and their
own capacities. This data indicates the necessity of working
on the addicts” motivation to change and to increase their
self-confidence.

The results showed that among SC strategies, the avoid-
ing problems strategy was the most prominent among the
addicts. This is consistent with previous findings that young
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people who abuse psychoactive substances predominantly
used a strategy of avoiding problems *°. The strategy of
avoiding problems can instantly help the addict to escape
from the current problems, but its long-term use disturbs ad-
dicts to make progress in the process of change. Other au-
thors also found that treated opiate-dependent patients ex-
perienced higher level of stress and reported less use of adap-
tive coping strategies when compared to the controls *”. Our
study showed that the strategy of focusing on the problem
was inversely proportional to the change process, which in-
dicated that this SC strategy led to less progress in the proc-
ess of change. However, the social support was directly pro-
portional to the process of change and led to greater ad-
vancement in the process of change. Some recent biological
studies also indicated that the social attachments protect
against addiction and health consequences of stress, whereas
drug abuse and chronic stress can undermine them ** .
These findings suggest that novel treatment approaches and
improved social support could be important aspects of de-
creasing stress during early recovery from opiate addiction.
This means that addicts on admission are seeking treatment
mostly when they are forced by others, family or judicial au-
thority ', and they still do not see the problem which they
found themselves in, and are most likely in the precontem-
plation stage. Then, they use social support, which includes
seeking informal support from the people in their environ-
ment, but also professional help. The other researches indi-
cated that it was necessary to work on practicing different
problem solving strategies that would contribute to the main-
tenance of the achieved changes '°. Mobilizing social support
is therefore in the proportional correlation with the progress
in the process of change .

Obtained data from this study showed that more used
the focus on the problem strategies lead to less progress in
the process of change. This data can be linked to the fact that
the search for possible solutions and actively coping is a
characteristic of the stage action which is advancing higher;
when it comes to the maintenance stage, then more pro-
nounced is search for social support, both formal and infor-
mal, in order to maintain the changes achieved. These results
are in concordance with the setting of the Transtheoretical
Model of Change. It is believed that every addict pass, on
average, three times through the stages of change until it
reaches the stage of maintenance. The person more often
passes through these stages progressively spirally than line-
arly *°. This means that addicts go through the stages of
change and each relapse does not mean a return to the very
beginning of the fight, but every relapse is seen as a mistake
to learn from, and each recurrence is a step closer to the
maintenance changes. The spiral motion means that the re-
lapse is a rule, but upon returning to the previous stages, an
addict gets closer, but still maintains the changes > >**°. It
is in concordance with our results which showed that the
two-thirds of addicts relapsed during past year, one-third
more than three times. It confirmed that the relapse could be
expected during the treatment.

Despite treatment chalenges, the cognitive behavioral
therapy (CBT) for substance use disorders demonstrated ef-
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ficacy as part of combination treatment strategies and con-
sisted of heterogeneous treatment elements, such as operant
learning strategies, cognitive and motivational elements
and skills building interventions *'. In this study, results
showed that there was a statistically significant correlation
between strategy of avoiding problems and SH strategies.
This correlation was inversely proportional, which means
that the more the strategy of avoiding problems was used,
the less the SH strategy was applied **. We could assume
that if the addicts do not face the problem, there is no need
to rationalize their dysfunctional behavior. The SH strate-
gies were used in situations where a person was expecting
failure of the taken action.

Limitations

There are several limitations in generalization of the
findings in this study. The observational descriptive study
was used for relatively small sample, thus the observed char-
acteristics and relations of the coping and SH strategies
among the treated opiate addicts do not provide explanation
whether they are the causes or consequences of addiction.
Furthermore, the inpatients are likely to have more severe
psychopathology when compared to the addicts from general
population. Also, the patient's assessments were not premor-
bid, and chronic opiate use may modify the assessment of
these strategies. A larger prospective study is needed for fur-
ther study of complex interplay between addiction, the cop-
ing and self-handicapping strategies among treated opiate
addicts. In this sense, the strategies that addicts use in coping
with stress are important as well as SH strategies that can
slow down the process of change. Thus, these findings might
inform early interventions and treatments that target opiate
addicts at a risk in the early dependence recovery.

Conclusion

The results suggested that opiate addicts most signifi-
cantly used the internal and external SH strategies in the
achievement situations. Among coping strategies the avoid-
ance strategy was the most prominent and inversely corre-
lated with all SH strategies. The social support significantly
positively correlated and could predict the process of change
among the addicts. The change process inversely correlated
to focus on the problem and to internal handicapping inter-
personal relations.

The assessment of coping and SH strategies and early
motivational interventions could improve behavioral change
and treatment of opiate addicts.
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Evaluation of odontometric methods in immature permanent teeth:
research for a better practice

Evaluacija odontometrijskih metoda kod stalnih zuba nedovrSenog razvoja:
istrazivanje u cilju bolje prakse
Kristina Vicko, Jelena Nikoli¢ Ivosevié, Bojan Petrovié¢

University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia

Abstract

Background/Aim. Determination of correct working
length is one of the keys to success in root canal treatment.
It provides efficient canal cleaning and shaping, a three-di-
mensional chermetic obturation and an optimal healing pro-
cees following root apex formation. The aim of this work
was to evaluate and compare the accuracy and applicability
of working lengths determined in permanent immature
teeth iz vivo using different clinical methods. Methods. The
research was conducted at the Dental Clinic of Vojvodina in
Novi Sad, the Department of Pediatric and Preventive Den-
tistry. A sample of 30 canals of young permanent teeth were
selected for the research. Inclusion criteria were: a need for
endodontic treatmant, young permanent teeth, teeth with
incomplete apex formation according to Demirijans stages
F and G determined on radiography. Exclusion criteria:
more than 3 years from eruption, pathological and iatro-
genic resorption of the apex. The canal lenght was meas-
ured first on the initial radiograph used later as the pa-
rameter for comparison with various clinical methods. Results.
The greatest average difference of measured working lengths
was found by using electroodontometry and the paper point
method afterwards. Regarding individual measurements, the
most unprecise reading was with electroodontometry and tac-
tile method up to 5 mm difference, and 4.6 mm was the maxi-
mal deviation for radiographic method. A deviation was de-
fined by matching the measurements with a canal length meas-
ured on the initial radiograph. Our results showed that there
was a difference between observed methods, although there
was no statistical significance. Conclusion. The radiographic
method and tactile method stand out as dominant methods for
odontometty in permanent immature teeth, thanks to highly
accurate readings, while the electroodontometry is considered
the most unreliable method for determining working length in
immature permanent teeth.

Key words:
endodontics; root canal preparation; odontometry.

Apstrakt

Uvod/Cilj. Odredivanje ta¢nih radnih duzina je klju¢no u
lecenju kanala korena zuba. Preciznim odredivanjem radnih
duzina korena se omogucuje efikasno ¢iscenje i oblikovanje,
kao i trodimenzionalno hermeticko zatvaranje uz optimizaciju
procesa lecenja. Cilj ove studije je evaluacija i uporedivanje pri-
menjivosti i ta¢nosti odredenih radnih duzina kod stalnih zuba
nezavrsenog razvoja korena dobijenih 7z vive razlicitim klinickim
metodama. Metode. Istrazivanje je sprovedeno na Klinici za
stomatologiju Vojvodine, na odeljenju Deéje i preventivne
stomatologije. Uzorak je ¢inilo 30 kanala mladih stalnih zuba.
Kriterijumi za ukljucivanje u istrazivanje bili su: potreba za en-
dodontskim tretmanom, mladi stalni zubi sa nezavrSenim traz-
vojem korena, F i G stadijum, po Demitijanu odredeno na ra-
diogramu. Kritetijumi za iskljucivanje bili su: ako je proslo vise
od tri godine nakon nicanja zuba, patoloska ili jatrogena re-
sorpscija vrha korena. DuzZina kanala je najpre izmerena na ini-
cijalnom radiogramu, a zatim je ova vrednost uzeta kao para-
metar za uporedivanje radnih duzina dobijenih razli¢itim
klinickim metodama. Rezultati. Najveée prosecno odstupanje
odredenih radnih duzina dobijeno je elektrodontometrijskom
metodom, zatim papirnim poenom. Najmanje precizno indvi-
diualno merenje dobijeno je elektroodontometrijom i taktilnom
metodom sa zabelezenim odstupanjem i do 5 mm, dok je mak-
simalna devijacija za radiografsku metodu bila 4.6 mm. Devija-
cija je odredivana merenjem poklapanja sa duzinom odre-
denom na inicijalnoj radiografiji. Rezultati pokazuju da postoje
razlike u merenjima pomocu ispitivanih metoda, ali bez sta-
tisticki znacajnih razlika. Zaklju€ak. Zahvaljujudi vilo preci-
znim merenjima, radiografska i taktilna metoda izdvajaju se kao
dominantne metode za odontometriju kod mladih stalnih zuba,
dok je elektroodontomettija najmanje pouzdana za odredivanje
radne duzine kod zuba sa nezavrsenim rastom korena.

Kljuéne reci:
endodoncija; zub, le€enje korenskog kanala;
odontometrija.
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Introduction

Determination of correct working length is one of the
keys to success in root canal treatment. It provides efficient
cana cleaning and shaping, a three-dimensional chermetic
obturation and an optima healing procees following root
apex formation. In clinical practice the presence of a wide
apex may provide challenges in endodontic treatment. A rou-
tine root canal procedure cannot be performed in these cases
and the success of the treatmant is unpredictable *.

Immature permanent teeth have open or wide apices at the
time of their erruption as a physiologic phase during root devel-
opment. Apical closure occurs approximately 3 years after erup-
tion *. Open apices can aso be present as a consequence of
trauma, caries, or pathologica resorption. They can aso be iat-
rogenic as aresult of overinstrumentation or root resection 2. An
open apex may develop in a previoudy mature apex owing to
extensive resorption after orthodontic treatment or severe peri-
apical inflanmation *. An open apex and thin dentind walls
make the endodontic treatment difficult and there is a higher risk
of post-treatment root fracture under occlusa or traumatic forc-
es™3“ Thewalls of the apex may diverge, converge, or be par-
dld depending on the stage of root development °.

The aim of determining the working length is to enable
the root canal to be prepared as close to the apical constric-
tion as possible. There is a general agreement that the apical
congtriction is appropriate for termination of canal prepara
tion and opturation ®.The location of the apical constriction
normally varies between 0.5 and 2 mm from the radiographic
apex in fully developed permanent teeth ©. However, in cases
of wide apices, the apical constriction is not formed and,
consequently, this guideline cannot be followed. A lack of
research in this field and no defined protocol nor golden
standard test for working lenght determination in immature
teeth has led to variable methods and rendered the question
of working lenght determination a controversy.

Long-term medication with calcium hydroxide is wide-
ly used to induce the apexification of immature teeth with
pulpal necrosis before a definitive obturation . The success
rate of apexification with calcium hydroxide is about 95%.
With Mineral Trioxide Aggregate (MTA), the success rate of
apexification is comparable or higher °. The advantages of
MTA are fewer visits and faster development of a calcific
barrier, even though the long-term success rate of the MTA
apexification is yet to be determined 8. Calcium hydroxide
and aso MTA should be placed in the soft tissue region at
the apex in order to promote apexification °. In contrast to
using calcium hydroxide or MTA, relevant literature high-
lights the benefits and a better long-term prognosis with re-
generative endodontic therapy, even though there are no
standardized protocolsfor its application as well.

Given the lack of clinical research in the field of odon-
tometry in immature permanent teeth and precise clinica
protocols for determining working length, the study aimed to
evaluate and compare the accuracy and applicability of
working lengths determined in permanent immature teeth in
vivo using different clinical methods: electroodontometry,
radiographic method, tactile method and paper point method.

Methods

The research was conducted at the Dental Clinic of Vo-
jvodina in Novi Sad, the Department of Pediatric and Pre-
ventive Dentistry. The study protocol was approved by the
local Ethics Committee, and patients/parents gave their in-
formed consent. The selection of patients was made by two
experienced clinicians, one pedodotistand, one genera den-
tist with 15 years of experience. The endodontic procedures
and measurments were performed after the dentists were cal-
ibrated, with a kappa intra-examiner concordance index
score of 0.84. Inclusion criteria were: a need for endodontic
treatmant, young permanent teeth and teeth with incomplete
apex formation according to Demirijan's stages F and G de-
termined with radiography °. Exclusion criteria were: more
than 3 years from eruption, and pathological and iatrogenic
resorption of the apex. All patients had endodontic treat-
mants throughout multiple visits. The treatmants were done
with calcium hydroxide or MTA. For the purpose of this re-
search paper, the clinical protocol remained unchanged and
additional diagnostic procedures were not included.

The clinical examination began with thorough history
of subjective symptoms, following the diagnostic tests and
the radiographic examination. The diagnosis of pulpa status
was irreversible pulpitis or pulpal necrosis. The canal lenght
was measured firstly on the initial radiograph, which was lat-
er used as the parameter for comparison between various
clinica methods. The retroalveolar radiograph was made
with a digital X ray (SironaHeliodentVario, Sirona Dental
Systems GmbH) using bisecting angle method. The lenght
was measured on the X ray between a reference point on a
cusp or incisal edge 1 mm shorter than the visible edge of the
rooth on the radiograph. The estimated cana lenght was
measured with a mm ruler and 2x magnification with two
clicks (1 click at the reference point and the second click 1
mm shorter than the apex).

Local anaesthesia was used if pain was expected re-
garding the diagnosis, or if a patient requested it and pa
tients/parental consent was gained. If not approved, anaes-
thesia was not given. After isolating the tooth with a rubber
dam, an access cavity was prepared to alow remova of al
inflamed or necrotic pulp tissue. Next, a nerve file was in-
serted. At this point some of the pulp tissue was removed by
rotating and withdrawing a nerve file. Irrigation was done
with NaOCI 0.5%.

The tactile measurements were completed firstly, using
a suitable file. Local anaesthesia was not used when these
measurements were performed. The tip of the file was placed
against a dentinal wall in the root canal and displaced api-
cally until it reached the edge of dentinal wall at the apex and
provoked sensitivity or haemorrhage. The length was ad-
justed and measured. This procedure was repeated to circum-
ferentially probe al dentinal walls; if a shorter length was
determined, the ring on the file was readjusted, thus repre-
senting the tactile working length.

Electronic measurements were done after that, by using
the Raypex 5 electronic apex locator (VDWGMbH, Munich,
Germany), the fourth generation apex locator. After a copi-
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ous irrigation with NaOCI 0.5%, a file was chosen; it was
four degrees smaller than the file which was earlier defined
as suitable for the tactile method. After dightly drying the
candls, the chosen file was introduced until a constant beep
(around 5 seconds) was evoked. This was repeated and the
correct lenght noted.

The next step was to record radiographic measurements
with afile placed in the canal, in length which corresponds to
the lenght on the initial radiograph. The steps of radiographic
imaging were standardized. If the obtained results differed
more than 3 mm, the X ray was repeated. If the difference
was less than 3 mm, the lenght of the instrument was meas-
ured again and the working length was corrected adding or
subtracting for adequate length. The measuring was done
with a mm ruler and x2 magnification with 2 clicks (1 click
at the reference point and the second click at the file tip).

Odontometry using paper points was done next. An ini-
tial paper point was placed 0.5 mm short of the indicated
length determined by the tactile method done earlier. The
point advanced apically until some fluid was noticed on the
tip. Another paper point was used just short of this point. The
working length was then determined as the maximum length
that a paper point could be placed into the cana and re-
mained dry after brief contact °.

The working length measured by apex locator, tactile
method, paper point and radiographic method was compared
to the canal lenght measured on the initial radiograph. Data
was collected and statistical analysis was carried out with the
use of Statistical Package for the Social Sciences (SPSS)
Windows version 12.0. Statistical analysis included standard
descriptive statistical analysis; the differences between in-
vestigated groups were compared using one-way analysis of
variance (ANOVA) test [absolute values and standard devia-
tion (SD) in mm were compared for al determined working
lengths] with the level of significance set at p < 0.05. Aver-
age differences, maximal and minima deviations and SD
were determined for each individual measurment method.
The deviations from the average values (both positive and
negative) were calculated for all measurements as well as the
correlation coefficient between employed clinical methods.

Results

The sample consisted of 21 patients (9 femaes, 12
males), mean age 8.3+ 1.7 years. The sample of 22 imma-
ture permanent teeth including 13 upper central incisors, 2
upper lateral incisors, 2 upper premolars and 2 upper and 3

lower molars with a total of 30 canals were selected for the
research. The results of this study are shown in Table 1. The
greatest average difference of measured working lengths was
found using electroodontometry, then the paper point meth-
od. Regarding individual measurements, the most unprecise
reading was with electroodontometry and tactile method with
5 mm difference while 4.6 mm was the maximal deviation
for radiographic method. The minimal deviation meant that
the single measurements corresponded to the parameter
measured on the initial radiograph. Our results showed that
there was a difference among observed methods, although
there was no statistical significance. In two cases, there was a
problem in defining the correct canal length with paper point
method, when repeatedly a dry cana could not be obtained
while some uncertainties were present in one case when us-
ing the tactile method, where the mean value of four meas-
urements was applied. In Figure 1, each method and al
measurements of working lengths are shown. The correlation
between the deviationsin al clinical methods was 0.79.

w
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a4 B "
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Fig. 1 — Differences between working lenghts measured
(mm) on the initial radiograph and by various clinical
odontometric methods.

*lenghts measured on the initial radiograph were taken as
zero in order to display differences among various methods.
Note: the negative values were shorter and positive values
were longer working lenghts obtained.

Table 1
Statystical analysis of measured working lengths using different clinical methods ble
Parameters Electroodontometry Tactile method Radiographic method Paper point method
Average difference 0.597 0.213 0.16 0.373
Maximal deviation 5 5 4.6 3
Minimal deviation 0 0 0 0
Standard deviation 1.689 1.793 15 1434
p=0.322
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Discussion

To the best of the authors' knowlegde, no prospective
clinical studies of working length determination in immature
teeth have been published. By its design, this was prevail-
ingly in vivo study aimed to clarify the dillema of odon-
tometry in teeth with the incompl ete root formation.

There are many experimental in vitro studies about
working lenght determination in immature teeth. The time
taken to process an in vitro research and its conclusions ver-
sus an in vivo, clinical research is significantly shorter. The
results from in vitro studies should be interpreted with cau-
tion; asin clinical situations, thereis often alack of ideal cir-
cumstances and controlled enviroment for precise measur-
ment '>*2. Nevertheless, for a comprehensive understanding
of this matter, knowledge of odontometry about permanent
immature teeth should be validated through both in vitro and
in vivo studies.

Apex locators have been shown to be highly accurate in
locating the apical foramen and constriction in fully devel-
oped teeth & Their performance can be influenced by several
factors: the diameter of apical foramen, the size of filein use,
electrolytes, pulp tissue and blood. The third and later gen-
eration apex locators were constructed to overcome some of
these limitations *. Even though, various authors determined
that as the diameter of the apical foramen increased, the
measured lenghts with apex locators became shorter than the
actual canal lenght *. A laboratory study showed that file
size was irrelevant for apical size of 60, whereas, better fit-
ting files were recommended to use for apical sizesover 70 .
It has been found that apex locators had an accuracy rate of
only 62.7% in cases of teeth with wide apices, often showing
shorter working length as incorrect measurements °. Our re-
sults mainly correspond to these findings meaning that elec-
troodontometry can be suprisingly unprecise in immature
teeth with a tendency to record shorter working lenghts. Var-
ious studies indicated that a difference of + 0.5 mm in elec-
troodontometry measurements was clinically acceptable >,
In our research, the average difference of working lenghts
determined with electroodontometry was within this range,
even though it varied mostly in the initial working lenght in
comparison to other methods.

In the teeth with open apices, the radiographic inter-
pretation of canal length can be difficult due to a different
apica structure and the missing periodontal ligament space
at the root apex . Although the radiography is the main
method of determining working lenght during endodontic
treatment of immature permanent teeth, variations are fre-
quent among the imaging tehniques used *. With a correct
imaging technique magnification and image distortion can be
minimized, but a certain amount of these phenomena is un-
avoidable *'. The radiographic methods may lead to overin-
strumentation due to showing a longer canal length **. The
main reason is the fact that the apical foramen is frequently
(92%) located short of the apex and the length of the meas-
uring file appears radiographically shorter than its actual
length ™. In our study measurements with the radiographic
method were the most precise. This can be due to the fact

that the parameter for defining the deviations was the cana
lenght measured on the initial radiograph. In the literature
there are statements that the success rate of the endodontic
treatment using the Raypex5 electronic apex locator and ra-
diographic measurement are quite similar *. The benefits of
electroodontometry, in addition to eliminating radiation ex-
posure, is that apex locators are superior in reducing overes-
timation during odontometry compared to radiographic canal
lenght determination . In our study, we concluded that,
when comparing single measurements, the radiographic
odontometric method was more precise, but there was no sta-
tigtically significant difference comparing all the results
gained from applying electroodontometry and radiographic
methods.

The accuracy of the Tactile Method, measured in the
teeth with open apices was found to be high (over
97%) 1> 1% ElAyouti et al. *° described a tactile method us-
ing a size 25 file with a bent tip. Their results showed that
this method may offer an aternative to other methods, as
97.7% of measurements were in the range of + 0.5 mm to ac-
tual cana lenght. Our results are in accordance with these
findings since the average difference for tactile method was
0.213 mm, aso within the clinically acceptable range. Dur-
ing measuring by the tactile method, there were some unscer-
tainties in one case with 5 mm deviations observed in multi-
ple working lenght determination attempts.

While using paper point method, there were some is-
sues with defining the correct length in two first molars,
when repeatedly a dry canal could not be obtained. The con-
trol of moisture is difficult because the contact area to the
periapical tissues is wide, especialy in cases with periapical
inflammation when an excess moisture is inevitable ** %, Al-
so, to determine precise measurements, the periapical tissue
must be located at the same level of the apical foramen, are-
quirement which may not be present in immature permanent
teeth since periapical tissues can extend in the canal up to 3
mm 2,

Our results are in line with earlier published statements
by ElAyouti et a. * and Gurtu et al. % who noted difficulties
in the usage of tactile and paper point method in curved and
narrow canals, contrary to expected success in anterior teeth
with wide canals with obtained moisture control.

The study limitations include the possible risk of error
in reproducibility during measuring and relatively small
sample sizes. The study aso reflects a single center experi-
ence. In two cases, there was a problem in defining the cor-
rect lenght with paper point method, when repeatedly a dry
canal could not be obtained. With the tactile method there
were some unscertainties in one case when the examiner de-
cided to use the mean value of four measurements.

Conclusion

Thanks to highly accurate readings, the radiographic
method and tactile method stand out as dominant methods
for odontometry in permanent immature teeth. On the other
hand, electroodontometry is the most unreliable method for
determining working length in immature permanent teeth.
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Defining a precise protocol and golden standard method for
working lenght determination in permanent immature teeth re-
mains necessary to be an objective in the field of endodontics.
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Abstract

Background/Aim. Human immunodeficiency virus (HIV)
continues to be a major global public health issue having
claimed more than 35 million lives so far. Seafarers belong
to a group of migrant workers whose working and living
conditions are confined for a long time. Their way of life
put them at a high risk of HIV infection and other sexually
transmitted infections (STIs). The aim of this study was to
assess the level of knowledge about HIV and other STIs
among Montenegrin sailors. Methods. A research was car-
ried out from October 2014 to April 2015 as a cross-sec-
tional study. The research included 543 examinees. A re-
search instrument was a particularly structured closed-type
questionnaire created by the Joint United Nations Pro-
gramme on HIV/acquired immune deficiency syndrome
(AIDS) (UNAIDS) and used in international and national
researches. For data analysis, we used the SPSS for Win-
dows 20.0. Results. The result that only 42.9% of the ex-
aminees knew that HIV and STT transmission could be pre-

Apstrakt

Uvod/Cilj. Virus humane imunodeficijencije (HIV) i dalje
je jedan od najvaznijih problema javnog zdravstva i do sada
je odneo vise od 35 miliona Zivota. Pomotci spadaju u gru-
pu radnika migranata ¢iji su radni i zivotni uslovi skuceni na
duze vreme. Nacin zivota koji vode stavlja pomorce u visok
rizik od infekcije prouzrokovane HIV-om i drugim seksual-
no prenosivim infekcijama. Cilj rada bio je procena nivoa
znanja o HIV-u i drugim polno prenosivim infekcijama me-
du pomorcima u Crnoj Gori. Metode. Istrazivanje je spro-
vedeno od oktobra 2014. do aprila 2015. godine kao studija
preseka i obuhvatalo je 543 ispitanika. Instrument istraziva-
nja bio je posebno strukturisan upitnik zatvorenog tipa, kre-
iran prema programu Ujedinjenih nacija za HIV/sindrom
stecene imunodeficijencije (AIDS) (UNAIDS) koji se kori-

vented by a proper and frequent use of condoms was alarm-
ing. More than a third of the examinees (38.9%) were aware
of the fact that HIV could be transmitted by having sexual
intercourse with a person who looked healthy, while 25.6%
of them thought that HIV could not be transmitted in this
way. Considering the level of education, there was a statisti-
cally significant difference related to the awareness of HIV
transmission by sharing a meal with a person was HIV posi-
tive (p = 0.001). There was also found a statistically sig-
nificant difference related to the awareness of the examinees
about HIV transmission by using public toilets (p = 0.004).
Conclusion. The results of this research showed that be-
side the fact that awareness level of HIV and STIs among
the sailors was heightened in comparison to 2008, the level
of awareness is still not satisfactory.

Key words:
hiv infections; attitude to health; humans; military
personnel; surveys and questionnaires.

stio u medunarodnim i domadim istrazivanjima. Za sta-
tisticku obradu podataka koris¢en je SPSS 20.0. Rezultati.
Rezultati ukazuju na to da je samo 42,9% ispitanika znalo da
se od HIV-a i drugih polno prenosivih infekcija moze
zastititi pravilnom i redovnom upotrebom kondoma. Vise
od jedne tredine ispitanika (38,9%) nije znalo da se HIV
moze preneti seksualnim odnosom sa osobom koja izgleda
zdravo, dok je 25,6% smatralo da se HIV ne moze preneti
na taj nacin. S obzirom na stepen obrazovanja, statisticki
znacajna razlika utvrdena je u odnosu na znanje o
prenosenju HIV-a deljenjem obroka sa osobom koja je infi-
cirana HIV-om (p = 0.001). Statisticki znacajna razlika utvr-
dena je i informisanost ispitanika u odnosu na prenosenju
HIV-a koris¢enjem javnih toaleta (p = 0.004). Zakljucak.
Rezultati ovog istrazivanja pokazali su da i pored toga sto je
unapreden nivo znanja pomoraca u Crnoj Gori o HIV in-
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fekciji i drugim polno prenosivim bolestima u odnosu na
2008. godinu, sedam godina kasnije znanje pomoraca jo$
uvek nije na zadovoljavajué¢em nivou.

Kljucne reci:
hiv; stav prema zdravlju; ljudi; kadar, vojni; ankete i
upitnici.

Introduction

Human immunodeficiency virus (HIV) continues to be
a major global public health issue having claimed more than
35 million lives so far'. Strategic plans for responding to
HIV/acquired immune deficiency syndrome (AIDS) at the
global level recognized a greater vulnerability of some popu-
lation groups in transmitting this and other sexually transmit-
ted infections (STIs) . Prevention programs focused on spe-
cific populations still remain the best approach to combating
the HIV/AIDS pandemic >,

The World Health Organization (WHO) estimates that
in 2014 there were 35.3 million people in the world who
lived with HIV infection '. The largest number of HIV/AIDS
infections and the increasing trend in the number of the in-
fected people was recorded in Sub-Saharan African coun-
tries. In Europe, North America and Australia, the number of
the infected does not show a pronounced upward trend and
the infection was kept mainly within so-called ,,risk groups”
which include migrant workers, too. The “Risk groups”
cause such status due to economic and social circumstances
and their proneness to behaviour and habits which may result
in HIV infection '.

Seafarers belong to a group of migrant workers whose
working and living conditions are confined for a long time °.
Their way of life put them at a high risk of HIV infection and
other STIs >°. The sense of isolation and solitude caused by
separation from family, friends and homeland and a high de-
gree of routinization of everyday tasks and hierarchical or-
ganization of work on board also increase sensitivity of this
population ’. According to the data of the Maritime Union in
Montenegro, there are around five thousand people who
identify themselves as professional sailors *.

According to the data of the National HIV/AIDS Reg-
istry, participation of seafarers in the total incidence of HIV
infections in Montenegro ranged from 16% in 2008 ° to 9%
in2014 "',

Epidemiological data and the results of researches that
have been conducted in recent years among the sailors in
Montenegro ', have contributed to the national strategic
response to HIV/AIDS in Montenegro since 2005 when the
first strategy for the fight against HIV/AIDS was adopted in
Montenegro till the last one for the period from 2015-2020;
special emphasis is placed on prevention of HIV and other
STIs among seafarers 1416

Initial studies that examined the association of labour
migration and seafarers with HIV infection were carried out
in the countries where seafaring is a traditional profession
(Croatia, Germany, Turkey, etc.) """,

The results of the studies , available in for-
eign and domestic professional literature, unambiguously
showed a lack of information of seafarers about HIV and

7,12,13,18-20
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other STIs, and indicated the need for continued public
health interventions with the goal to prevent the spread of
HIV and other STIs among this population.

The aim of this research was to assess the level of
awareness, attitudes and behaviour about HIV/AIDS and
other STIs among seafarers in Montenegro.

Methods

The survey was conducted from October 2014 to April
2015 as a cross-sectional study. For the selection of exami-
nees, a two-stage proportional stratified sample was used.
Sample frame was a list of all mariners boarding agencies,
mariners educational institutions, marinerstraining centres
and health care institutions in which seafarers perform man-
datory health checks. The examinees were randomly selected
from each agency proportionally to the number of seafarers
available at the time of the survey (periods between two sail-
ings). The criteria for the examinees to be included in the
study were: not to be younger than 18 years old, to have an
on board experience as seafarers at least one month, and to
have no more than two years gap from the last navigation.

The research preceded the approval of the Centre for
Training of Seafarers (BMV) from Bar. The methodology
and study design was approved by the Ethics Committee of
Faculty of Medicine, University of PriStina/Kosovska Mi-
trovica, Serbia in accordance with the established procedure
after which the research began.

The survey included the seafarers from all coastal mu-
nicipalities as well as those coming from other municipalities in
Montenegro and neighbouring countries in order to load on ships.

The estimated number of seafarers in Montenegro was
5,000. The survey included 543 examinees who represented
slightly more than 10% of this population.

Prior to entering the research, all subjects were in-
formed in detail about the study, the research aims and the
method of collecting the necessary data. It was explained to
them that the questionnaires guaranteed confidentiality by
encrypting the data. Participation in the survey was voluntary
and the examinees could give up at any time.

The survey instrument was a specifically structured
questionnaire created by the Joint United Nations Pro-
gramme on HIV/AIDS (UNAIDS) and used in the interna-
tional and domestic research *'. A survey instrument con-
sisting of 40 multi-part questions included the following: so-
ciodemographic characteristics, knowledge of HIV/AIDS
and STIs, attitudes towards HIV/AIDS and STIs, condom
use behaviour and health-seeking behaviour. The participants
in the study were offered three options in responding: “Yes”,
“No” and “I don’t know”.

The results were analyzed by descriptive and inferential
statistics. For the data analysis, we used the SPSS for Win-
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dows 20.0. In determining a statistically significant differ-
ences between the different variables, we used non-paramet-
ric 5 test. The value of p < 0.005 was considered to be sta-
tistically significant.

Results

The study included 543 seafarers aged 18 to 65 years.
The youngest participant was 18 and the oldest one was 65
and the average age was 37.3 £ 11.6 (Table 1).

Table 1
Social demographic characteristics of examinees
Examinees
Parameters (n=1593)
n (%)

Gender

male 501 (92.3)

female 42 (7.7)
Age (years)

18-27 135 (24.9)

28-37 159 (29.3)

38-47 121 (22.3)

48-57 110 (20.3)

58 and more 18 (3.3)
Education

primary 29 (5.3)

secondary 197 (36.3)

college or university 317 (58.4)
Marital status

married 237 (43.6)

single 263 (48.3)

widowed or divorced 43 (8.1)
Rank

officers 196 (36.1)

interns 30 (5.5)

crew members 173 (31.9)

ship crew (cooks, waiters, stewards, etc.) 120 (22.1)

students 12 (2.2)

other 12 (2.2)

The women were engaged mostly as “white staff” (food
servers, maids, waitresses, hostesses, entertainers, beauti-
cians and hairdressers). The majority of the examinees were
from Bar (33.5%), but also there were the examinees from
Ulcinj (15.3%), Budva (12.4%), Kotor (9.5%), Tivat (8.7%)
and Herceg Novi (8.5%). There was 9.5% of the examinees
residing in the continental part of Montenegro (Cetinje,
Niksi¢, Podgorica) while 2.6% of the examinees were resid-
ing outside of Montenegro. Over 85% of the examinees lived
in a town while the rest of them lived in a village.

The minimal number of years spent on voyages is 1
year and a maximum 47 years. The average number of years
spent on voyages is 12.4 £ 9.9. When asked about the length
of absence from home, 541 sailors answered that question.
The sailors are usually absent from home for a period of 3—6
months (54.2%). Eighty-one (15%) sailors were absent from

home less than 3 months, 150 (27.7%) for a period of 7-10
months and 17 (3.1%) for more than 10 months.

Media were dominant information sources (63.1%), as
shown in Table 2.

Table 2
Distribution of the examinees in relation to the source of
information on HIV/AIDS and other sexually transmitted

infections

Source of information Examinees

n (%)
Media 343 (63.1)
Family 35(6.4)
School/college 41 (7.6)
Ship 65 (12.0)
HIV counselling service 20 (3.7)
From friends 32(5.9)
Other 7(1.3)
Total 543 (100.0)

HIV - human immunodeficency virus; AIDS — acquired
immune deficiency syndrome.

Slightly less than a half of the examinees, 255 (47.0%),
knew that there was a counselling office for HIV/AIDS and
STIs in their city. The research showed that more than two-
thirds (71.8%) of the examinees had no sexual education or
any form of education on sexually transmitted infections.

Slightly more than two-thirds (72%) of examinees knew
that HIV could not be transmitted by a mosquito bite, while
67.4% of them knew that HIV could not be transmitted by
sharing a meal with a HIV positive person. Slightly more
than a third (35.5%) of the examinees knew that HIV could
be transmitted by unprotected sexual intercourse with a per-
son who looked healthy, 17.9% of them thought that HIV
could be transmitted using a public toilet, 44% knew that
HIV could be transmitted from an infected mother to a baby
while 39.6% knew that HIV was transmitted by the used
needles and syringes (Table 3).

Table 4 shows the knowledge of seafarers on the ways
HIV was transmitted and the age group, education level and
occupation.

Considering the age groups, there was no statistically
significant difference related to the awareness of the ways in
which HIV could be transmitted. Considering the level of
education, a statistically significant difference existed re-
garding the knowledge about HIV transmission by sharing a
meal with a person who was HIV-positive (* = 17.602, df =
4, p = 0.001). The examinees who finished primary school
only, showed a lower level of awareness. A statistically sig-
nificant difference was noted in awareness of the examinees
of HIV transmission by using public toilets (* = 15.206, df =
4, p=0.004).

Considering the profession of the mariners, there was a
very important statistical difference regarding awareness that
HIV could be transmitted through a sexual intercourse with a
person who looked healthy (* = 39.393, df = 10, p = 0.000).
Lower level of awareness was perceived among the officers,
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slightly more than one-fifth (26.5%) knew that this was a
way of HIV transmission, while the highest level of aware-
ness was showed by students.

When it comes to ways of protection against the HIV
and STIs, the mariners did not have sufficient information on
protection against HIV and other STIs. Slightly less than a
half (42.9%) of the examinees thought that a proper usage of

condoms prevented the infection; slightly more than a third
(38.3%) thought that they could protect themselves by hav-
ing sexual intercourse with one uninfected and faithful part-
ner. Abstinence, as a way of protection, was chosen by
35.5%, while only one-fifth of the examinees were familiar
with vaccine against certain STIs (Table 5).

Table 3
Questions and answers of the respondents regarding the HIV transmission
Ways of HIV transmission Yes No I don’t know Total
n (%) n (%) n (%) n (%)
Sting of mosquito 83 (15.3) 391 (72.0) 69 (12.7) 543 (100.0)
Sharing food with HIV-positive person 99 (18.2) 366 (67.4) 78 (14.2) 543 (100.0)
Sexual intercourse with a person who looks
healthy 193 (35.5) 139 (25.6) 211 (38.9) 543 (100.0)
Usage of public toilets 97 (17.9) 363 (66.9) 83 (15.1) 543 (100.0)
Usage of a glass that HIV-positive person
have previously used 138 (25.4) 290 (53.4) 115(21.2) 543 (100.0)
From infected mother to a child (during the
pregnancy, labour and breastfeeding) 239 (44.0) 20 (3.7) 284 (52.3) 543 (100.0)
Usage of needles and syringe that have previ-
ously been used 215 (39.6) 15(2.8) 313 (57.6) 543 (100.0)
HIV — human immunodeficency virus
Table 4
The knowledge of seafarers in relation to the age group, education level and occupation
Ways of HIV transmission Age groups Educational level Rank
Sting of mosquito 1 =13.488 ¥ =11.342 2 =19251
df=8 df=4 df=10
p=0.96 p=0.023 p=0.037
Sharing food with HIV positive person 7 =14.356 7 =17.602 7 =12812
df=8 df=4 df=10
p=0.073 p=10.001 p=0.234
Sexual intercourse with a person who looks 7 =736.434 7 =9.756 ¥ =39.393
healthy df=38 df=4 df=10
p=0.000 p=0.045 p=0.000
Usage of public toilets 7 =17.765 7 =15206 7 =8.844
df=8 df=4 df=10
p=0.023 p=0.004 p=0.547
Usage of a glass that HIV positive person ¥ =15313 r=7114 ¥ =21.078
have previously used df=18 df=4 df=10
p=0.053 p=0.130 p=10.021
From infected mother to a child (during the ¥ =19.845 Y =17114 ¥ =25.986
pregnancy, labour and breastfeeding) df=8 df=4 df=10
p=0.011 p=0.130 p=0.004
HIV — human immunodeficency virus
Table 5
Protection against HIV and STIs
Made of protection Yes No I don’t know Total
n (%) n (%) n (%) n (%)
Proper usage of condoms 233 (42.9) 40 (7.4) 270 (49.7) 543 (100.0)
Having sexual intercourse with one unin- 208 (38.3) 69 (12.7) 266 (49.0) 543 (100.0)
fected and loyal partner
Avoiding sexual intercourse (abstinence) 193 (35.5) 122 (22.5) 228 (42.0) 543 (100.0)
Vaccination against STIs 139 (25.6) 286 (52.7) 115 (21.2) 543 (100.0)

HIV — human immunodeficency virus; STIs — sexually transmitted infections.
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Next, we investigated the respondents’ knowledge about
protection against HIV and STIs. There was a statistical sig-
nificance in terms of the frequent presence of proper usage of
condoms and having sexual intercourse with one uninfected
and loyal partner (* = 25.321, df = 10, p = 0.005).

The sailors also showed a different level of knowledge
concerning the existence of vaccines against certain STIs
(o =27.853, df = 10, p = 0.002).

Discussion

The examinees participated in research between two
sailings. The average age of the examinees was 37.3 = 11.6
which correlated with the age of the examinees in the previ-
ously conducted research in Montenegro '

The length of service among the sailors was about one
to 47 years with the average of 12.4 + 9.8 years. Our re-
search showed that the sailors were mostly absent for 3 to 6
months (54.2%). Data on the length of separation from the
family are highly important because the longer the sailor is
absent from home the greater the possibility is to have risky
sexual intercourse with random partners or with commercial
sex workers which is directly connected with HIV transmis-
sion. Similar results were obtained in research conducted
among Montenegrin sailors in 2008 '* and 2013 .

The results showed that the largest number of the ex-
aminees learnt about HIV and STIs from the media (63.1%).
The percentage of the examinees who got information via
media is slightly lower in relation to the results of previous
research in Montenegro. The reason for this is the great
availability of information about HIV and other STIs on ship
(12%). The access to prevention of HIV transmission among
the sailors, which was applied by nongovernmental depart-
ment/sector in Montenegro through consultation and distri-
bution of educational material (leaflets and brochures) before
boarding, set up the constant availability of information and
possibility of education for those who did not have sailor
counselling. Similar results of the most common ways of get-
ting information on HIV and other STIs were obtained in the
research conducted among Turkish sailors in 2007. The ma-
jority of the sailors who participated in this research got in-
formation about HIV via media (68%) "°. A research that was
conducted 2011 in Italy about the perception of the risk and
sexual behaviour of the sailors provided data that showed
that the sailors mostly got information about HIV from med-
ical workers .

This research showed that only 7.6% of the examinees
got information about HIV from their family. This can be
explained by traditionalism that is very common in this ar-
ea 4,8, 20.

The most common fallacy is the belief that HIV can be
transmitted by a sting of a mosquito, by sharing food with in-
fected person or by using public toilets. The results of this
research showed that more than two-thirds of the examinees
denied making the most common mistake in HIV transmis-
sion. The results showed that the examinees were better in-
formed about the most common mistakes than the ones in the
previously conducted research in Montenegro > .

What is alarming is the fact that more than a third of the
examinees (38.9%) were aware of the fact that HIV could be
transmitted by having sexual intercourse with a person who
looked healthy while 25.6% of them thought that HIV could
not be transmitted in this way, which is consistent with the
data from other studies *'>**. The result that only 42.9% of
the examinees knew that HIV and STIs transmission can be
prevented by proper and frequent usage of condoms is very
alarming, but that is almost more than double when com-
pared to the results of the research conducted in Montenegro
in 2013. Only 25.6% of the examinees showed insufficient
knowledge .

Only 38.3% of the examinees thought that they could
protect themselves from HIV and STIs by having sexual in-
tercourse with one uninfected and loyal partner. A little bit
more than a third of the examinees (35.5%) knew that they
could protect themselves from HIV and STIs by avoiding
sexual intercourse (abstinence). The examinees showed in-
sufficient knowledge on vaccination, namely, 52.7% of them
knew that vaccination could not protect them from HIV and
similar results were obtained in a research in Croatia > and
Italy ** as well as in the previously conducted research in
Montenegro 1213

Only 8.5% of the examinees perceived a personal risk
of being infected by HIV as an important reason for a change
in behaviour. Similar results were obtained in a research
conducted among the sailors in Croatia in 2006 °, while al-
most a half of the examinees of research conducted in Tur-
key in 2007 " thought that they were at a risk of being in-
fected by HIV.

The majority of the above mentioned researces con-
ducted not only among sailors but other populations that in-
volve mobility and migrations with insufficient awareness of
STIs and unavailability of the protection resources (con-
doms), showed a higher level of vulnerability to HIV of this
population in comparison to those who had better living con-
ditions ***°.

Out of the total number of the examinees who partici-
pated in this research, 22.3% of them were tested on HIV,
8.1% on hepatitis B and only 6.8% on hepatitis C. The ex-
aminees mainly decided to get tested on some of the STIs
because they were obliged by the employer (36.9%). This
fact points out that when sailors decide to get tested, this dis-
torts the basic concept of HIV testing. The sailors decide to
get tested because they are under the pressure by a growing
number of foreign campaigns which is direct violation of the
human rights and basic principle of testing on HIV being
voluntary and confidential testing. More than a half of the
examinees confirmed that they knew where they could be
tested on HIV with maintained confidentiality and for free.
This is the result of numerous promotion campaigns for vol-
untary and confidential testing on HIV that has been con-
ducted in recent years in Montenegro.

Conclusion

The results of this research showed that beside the fact
that awareness level about HIV and STIs among the sailors
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was heightened in comparison to 2008, the level of aware-
ness is still not satisfactory.

10.

11.

12.

13.

Due to increasing popularity of this profession among

young people, it is necessary to establish an education pro-

gram involving both sailors and managers.
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Abstract

Background/Aim. Benign prostatic hyperplasia (BPH) is a
pathological process, which is one of the most common
causes of so-called lower urinary tract symptoms (LUTS).
LUTS affect many aspects of daily activities and almost all
domains of health-related quality of life (HRQoL). The ob-
jective of this study was to evaluate the effects of operative
treatment of BPH using standard clinical diagnostic proce-
dures and effects on LUTS using the symptom-score vali-
dated to Serbian language as well as implications on
HRQol.. Methods. Seventy-four patients underwent surgi-
cal treatment for BPH. The study protocol included objec-
tive and subjective parameters of the following sets of vari-
ables measured before and after the surgery: voiding and in-
continence symptoms were measured using the Interna-
tional Continence Society male Short Form (ICS male SF)
questionnaire, HRQoL was measured using the SF-36 ques-
tionnaire along with standard clinical measurement of resid-

Apstrakt

Uvod/Cilj. Benigno uvecanje prostate ili benigna hiperpla-
zija prostate (BPH) je patoloski proces koji vtlo cesto uzro-
kuje brojne simptome donjeg urinarnog trakta (Lower
Urinary Tract Symptoms — LUTS) i postedno ometa obavljanje
dnevnih aktivnosti, umanjuje kvalitet zivota (Health-Related
Quality of Life — HRQolL) muskaraca. Cilj ovog istrazivanja
bio je procena efekata operativnog le¢enja BPH na LUTS i
na HRQoL koja je izvrsena uz pomo¢ standardnih klinickih
dijagnostickih procedura kao i primenom simptom-skora
validiranog na srpski jezik. Metode. Sedamdeset Cetiri bole-
snika podvrgnuta su operativnhom lecenju zbog BPH. Simp-
tomi mokrenja i inkontinencije mereni su upitnikom Inter-
nacionalnog udruzenja muske inkontinencije — skracena

ual urine and urine flow. Results. After the surgery, all pa-
tients had decrease of voiding scores (13.5 £ 3.3 before and
1.5+ 1.4 after surgery) and incontinence symptoms
(5.7 £ 3.9 before and 0.6 * 0.8 after surgery) in comparison
to period before operative treatment. Significant improve-
ments in all dimensions of HRQoL were noticed, particu-
larly in emotional health. Although mental and physical total
scores were significantly better than prior to the surgery, the
level of improvement of voiding and incontinence scores
were significantly correlated only with the level of im-
provement of mental score. Conclusion. After BPH sur-
gery, patients are likely to have normal voiding symptoms,
barely some involuntary control over urination and overll
better HRQoL, particularly in emotional domain.

Key words:

prostatic hyperplasia; urologic surgical procedures;
preoperative care; postoperative period; quality of life;
surveys and questionnaires.

forma [International Continence Society Male Short Form (ICS
male SF)], a kvalitet Zivota upitnikom SF-30, i to pre i Sest
meseci nakon operacije. Procena klinickih efekata operativ-
nog lecenja je utvrdena merenjem toka i jacine mlaza urina
tokom uriniranja i kolicine rezidualnog urina pre i posle
operacije. Rezultati. U odnosu na period pre operacije, po-
sle operacije svi bolesnici imali su devetostruko smanjenje
ucestalosti mokrenja i simptoma inkontinencije. Njihov kva-
litet Zivota bio je znacajno poboljsan, izrazito u domenu
emocionalnog zdravlja. Iako su bili znac¢ajno ukupno po-
boljsani skorovi mentalne i fizicke komponente kvaliteta
zivota i zdravlja, nivo promene vrednosti skora mokrenja i
skora inkontinencije jedino je korelisao sa nivoom promene
vrednosti skora mentalnog aspekta kvaliteta Zivota. Zaklju-
¢ak. Posle operacije zbog BPH, bolesnici ¢e vtlo verovatno
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mokriti uobi¢ajeno, skoro bez nevoljnog mokrenja, imace
znacajno bolji kvalitet Zivota, a posebno poboljsanje ¢e biti
u domenu emocionalnog zdravlja.

Kljucne reci:

prostata, hipertrofija; hirurgija uroloska, procedure;
preoperativna priprema; postoperativni period; kvalitet
Zivota; ankete i upitnici.

Introduction

Benign enlargement of prostate, or benign prostatic hy-
perplasia (BPH) is a pathological process, which is one of the most
common causes of the so-called lower urinary tract symptoms
(LUTS) '. A multinational population-based survey points to the
high prevalence of LUTS in older population ', suggesting that fo-
cus should be on finding treatment strategies of LUTS and BPH that
are efficacious, safe and manageable solution which also improves
quality of life of patients * having in mind an increasing likelihood
that a male will seek help for LUTS attributable by BPH along with
a prolonged life expectancy . LUTS affect many aspects of daily
activities, and almost all health dimensions: Physical Function (PF),
Role Physical (RP), Body Pain (BP), Global Health (GH), Vitality
(Vit), Social Function (SF), Role Emotional (RE), Mental Health
(MH) 4. Among many factors attributable to LUTS 2, benign en-
largement of prostate is a major clinical and public health problem .
Recent attempts to improve diagnosing of LUTS attributable by
BPH include a number of questionnaires for patients in addition to
standard clinical examination and diagnostic procedures to docu-
ment how LUTS affects in particular a quality of patient’s life. The-
se surveys became an indispensable part of the algorithm tests prior
decision-making about the treatment and are common element of
every assessment of the treatment effects ®”. Although the Interna-
tional Prostate Symptom Score (IPSS) is the most famous *, its vari-
ations are used in practice *'’; their biggest drawback is that they do
not examine the symptoms of incontinence, since it was thought that
incontinence is primarily a female issue. In recent years evidence
have shown that men also suffer from urination difficulties and in-
continence leading to the deterioration of health-related quality of
life (HRQoL) ". A short form of the questionnaire of the Interna-
tional Association for Incontinence thoroughly and accurately de-
fines the urinary symptoms and incontinence *'* 2. Additionally, it
is important to measure the patient's quality of life appropriately and
to provide a valid and psychometrically proper patient’s opinion and
experience in an efficient way .

To evaluate the effects of operative treatment of BPH
on LUTS and on HRQoL in this study, apart from the stan-
dard clinical diagnostic procedures, the new symptom-score
standardized instruments were applied: 36-item short-form
health survery (SF-36) " for self-assessment of HRQoL of
patients with various chronic diseases, and a short form of
the questionnaire of the International Association for Incon-
tinence that is culturally adapted to the Serbian context'’.

Methods
Sudy design and participants

This prospective study was conducted at the Clinic of Urology,
University Clinical Centre of Serbia in Belgrade in the period from

Babic¢ U, et al. Vojnosanit Pregl 2019; 76(1): 30-35.

December 2015 to August 2016. The sample size of the study partici-
pants was calculated based on the formula for calculating the sample
size for the error level o = 0.05 and power of the study 1 = 0.8. The
required sample size to detect a statistically significant difference in
LUTS and HRQoL was projected to 41 patients . The study in-
cluded 74 patients. All of them underwent endoscopic transurethral
prostatectomy (TURP) or classic transvesical prostatectomy (PTV).
The criteria for inclusion into the study were patients with informed
consent and a diagnosed subvesical obstruction due to BPH, previ-
ously treated pharmacologically (alpha blockers and 5-alpha reductase
inhibitors), and age of 40 years and above. The criteria for exclusion
from the study were: mental inability of the patient to fill out the ques-
tionnaire, depression (established by Beck’s Depression Scale the day
before surgery) and patients who refused to participate in the study.

Sudy instruments and variables

The study included both subjective and objective approach
for measurement of the outcomes of surgical treatment of BPH
with regard to the LUTS and HRQoL. On admission to the Clin-
ic, patients filled two Serbian version questionnaires of ICS
male SF questionnaire, and then the SF-36, a general question-
naire used for assessing the quality of life. After that, they un-
derwent ultrasound examination with measurement of prostate
volume, residual urine and uroflowmetry. The patients with uri-
nary catheter did not take the uroflow preoperative testing
(Qmax — maximum flow rate), average flow rate and residual
urine. For comparison with the original condition of the patient,
the study protocol and clinical measurements were repeated 6
months after the date of the operation.

Satistical analysis

Data are presented as means + standard deviations. The pre-
operative and postoperative values were compared using t-test and
Wilcoxon Signed Ranks Test. Correlation analysis was used to as-
sess the relationship between voiding and incontinence delta scores
and quality of life delta scores. The Delta score was calculated as
difference between the first and the second measurement of exam-
ined variable. The first measurement was obtained during hospital
admission and the second measurement was obtained 6 months af-
ter the surgery. All p values less than 0.05 were taken as the values
for the rejection of the null hypothesis. All data were analyzed in the
SPSS 20.0 (IBM Corporation) software package.

Results

Mean age of patients was 66.7 +10.1 years and 37
(50%) patients had urinary catheter at hospital admission. All
patients had prostate volume measured and average volume
was 55.6 +£30.8 mL.
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According to the results in Table 1, a significant de-
crease of voiding and incontinence symptoms was observed
in all patients. At the same time, all dimensions of quality of
life revealed a significant increase of the scores, except men-
tal health. The highest change was observed in the emotional
health dimension.

Table 1
New system-score measurements of LUTS and HRQoL:
ICS-male SF and SF-36 results before and after the sur-
gery of BPH (n = 75)

Before After surgery
Tests surgery p value
(mean + SD) (mean £ SD)
ICSmale SF
Voiding 1349+330 1.50+137  <0.001°
Incontinence 5.74 £3.97 0.57+0.79 <0.001*
F-36
Physical 6034 £27.11  66.92+24,10 <0.001*
function
i‘ile Physi- 441844007 6130£31.74 <0.001°
Body pain  47.64+26.46 60.73+22.72 <0.001°
Global 4278+ 1572 4537+1428  0.008
health
Vitality 51.64+1099 57.12+1121 <0.001°
tsl.gfllal func- 408842101 625341855 <0.001°
Emotional  29.64+36.27 65.36+34.05 <0.001°
Mental 53.59+£6.76  52.82+632  0.305°
health

*Paired samples t-test; "Wilcoxon Signed ranks test.

LUTS - lower urinary tract symptoms; ICS-male SF — In-
ternational Continence Society male Short Form; SF — 36
item short- form survey; BPH — benign prostatic hyperpla-
sia; SD — standard deviation.

Clinical parameters measured before and after surgery
revealed an objective improvement (Table 2). While Qmax
and flow rate revealed 2 and 6 times higher values, respec-
tively, residual urine decreased 6 times.

The level of change of the voiding and incontinence pa-
rameters correlated with levels of change of the HRQoL pa-
rameters. According to results of correlation analysis, only
significant correlation was observed between Role Emotional
change and voiding and incontinence change (Table 3). Oth-
er correlation coefficients that were near conventional sig-
nificance level were between incontinence change and Bod-
ily Pain and Social Function change. Since those coefficients
were near conventional level of significance (0.05), they
were taken in further consideration.

Discussion

Benign prostatic hyperplasia and subsequent LUTS are
very frequent pathology in Europe "> '* . Global predictions
are that by 2018, nearly 1,6 billion people will suffer from
the symptoms of urine storage, and over 540 million people
will suffer from symptoms of overactive bladder . As well
as globally, aging of the population in Serbia is also contrib-
uting factor to the growth of incidence and prevalence. This
study found that a majority of the patients with LUTS was in
the seventh and eighth decade of life. BPH is a progressive
disease and untreated enlargement of the prostate leads over
time to LUTS and may be further complicated by acute or
chronic infections. LUTS compromises everyday functional-
ity and affects all HRQoL domains causing numerous psy-
cho-physical disorders *.

Table 2
Clinical parameters used for evaluation of surgical procedure
Clinical parameters of the patients Before surgical procedure After surgical procedure alue
(n="75) (mean + SD) (mean + SD) pvalu
Qmax 8.82£3.05 22.76 +4.08 <0.001
Average flow rate 4.21+1.59 10.55+£3.58 <0.001
Residual urine 87.50 +£44.47 12.63 +18.69 <0.001
"Paired samples t-test.
SD - standard deviation; Qmax — maximum flow rate.
Table 3

Correlation of voiding and incontinence scores changes and HRQoL score changes, n = 75 patients

. . Delta voiding Delta incontinence
Health dimensions - ; ; -
Correlation coefficient. p value* Correlation coefficient p value*

APF 0.027 0.824 -0.149 0.208
ARP -0.049 0.679 -0.129 0.278
ABP -0.197 0.095 -0.210 0.074
AGH -0.187 0.113 -0.013 0914
AVit -0.149 0.210 0.012 0918
ASF -0.145 0.220 -0.208 0.078
ARE -0.229 0.049 -0.237 0.043
AMH -0.057 0.631 0.113 0.341

PF — physical function; RP — role physical; BP — body pain; GH — global health; Vit — vitality; SF — social function;

RE - role emotional; MH — mental health.
*Pearson's correlation analysis.
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An urgent condition in urology and one of the major
complications and unambiguous sign of BPH disease pro-
gression is acute urinary retention (AUR) . Progression of
the disease is rarely linear and an acute detrusor decompensation
of bladder may be the reason for the occurrence of AUR, and
the other way is a chronic, weakening of the detrusor, RU ac-
cumulation and retention. Verhamme et al. '® stated that in al-
most a half of the patients included in their study, AUR was the
first reason for reporting to the urologist.

The volume of the prostate as a risk for the AUR oc-
currence and surgical treatment is the most studied entity.
Studies affirm the assumption that patients with the pros-
tate volume greater than 30 mL are in a higher risk of BPH
complications, or progress to a stage when the surgical
treatment becomes a modality of choice '” '*. Measurement
of residual urine in the bladder after urination is a common
diagnostic procedure for patients with LUTS. Finding lar-
ger quantities of RU along with weak Qmax is often con-
sidered as a sufficient indication for surgical treatment °.
Large quantities of RU, especially with hydronephrosis, are
an indication for a urinary catheter placement. Kolman et
al. ' indicated that the patients with RU greater than 50 mL
were in a high risk of developing AUR. Mochtar et al. *
suggested that the patients with RU larger than 300 mL
were in prospective likely candidates for surgical treatment.
The RU values in the present study ranged from 40 to 300
mL. In the postoperative follow-up of the treated patients in
our study, similarly to a study by Varkarakis et al. *' | a
drastic reduction (almost as much as seven-times) in the
average values of residual urine occured. Uroflowmetry is
an essential part of the diagnostic algorithm, and, despite
all the constraints, uroflow is a significant indicator of uri-
nation disorders. Crawford et al. '* found that the value of
Qmax below 10 mL per second represents a probable dis-
ease progression in prospective. Uroflowmetry was done
preoperatively for the patients who did not have a catheter
and postoperatively for all the patients. The low values of
Qmax, from 4 to a maximum of 14 mL/s were recorded
preoperatively. A drastic increase in Qmax was determined
postoperatively. This finding is similar to the findings in
the study by Varkarakisa et al. ', or Hakenberg et al. ** as
well as the meta-analysis of Lee et al. 2, who agreed that
surgical treatment of BPH, among other things, lead to an
increase in Qmax. When conservative treatment does not
produce satisfactory results, a surgical treatment is becom-
ing the treatment of choice. TURP is the gold standard in
the treatment of BPH, but for prostate of greater volume
PTV is the method of choice. In the United States, this op-
eration is applied to only 3% of patients surgically treated
for BPH **. In our study, 23% of patients underwent trans-
vesical prostatectomy. There is a generalized belief that this
traditional, open surgical technique is represented only in
the economically less developed countries, however, stud-
ies suggest somewhat a greater representation of these op-
erations, so that in Sweden, almost 12% of the patients are
operated on by this technique *, and 14% in France *°
Some studies suggest an even larger share of PTV of the to-
tal number of the operated, so Serretta et al. *’ in the Italian
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study stated that 32% of the total number of patients were
subjected to PTV, and 40% in the study by Mozes et al. **
conducted in Israel.

The change of summary scores of voiding and inconti-
nences on discharge was analyzed subsequently and 6
months after the date of surgery. The values obtained before
and after surgery were significantly different in terms of re-
duction of the voiding scores during the second measure-
ment. These results are complementary with the results of
different studies dealing with similar comparative analysis of
pre- and postoperative treatment both for TURP and
PTV ***% The intervention drastically reduces the detri-
mental impact of voiding on quality of life of all patients and
this finding is consistent to other studies *'***°. Namely, a
large number of patients who had a deteriorating quality of
life prior the surgery due to frequent voiding, after the sur-
gery reported “it does not affect” or “little”.

Physical Function (PF) is one of the domains of quality
of life of SF 36 scale affected by LUTS. Incontinence rather
than voidance significantly reduces the PF > > ' Slight, but
statistically significant increase of the score of PF was de-
termined 6 months after the surgery. Engstrom et al. ** re-
ported that difficulties related to urination, especially waiting
for the voiding, straining during voiding and incomplete
emptying of the bladder lowered the physical score. In our
study, the surgical treatment statistically significantly in-
creased the ability of patient’s physical role approximately
for 20%. According to Speakman et al. '* the quality of over-
all health was affected by symptoms of LUTS, though insig-
nificantly. Our study found a little, but a statistically signifi-
cant improvement of the overall health score and vitality 6
months after the treatment.

According to the available literature, the Social Func-
tion (SF) score is most deteriorated by incontinence, particu-
larly among elderly patients **. In our study, surgical treat-
ment yielded an evident, a statistically significant improve-
ment in the score of the SF. Welch et al. ** in their study
showed that LUTS significantly and negatively affect the
Role Emotional (RE) due to diseases such as gout, hyperten-
sion, angina pectoris, and diabetes mellitus. Our testing
showed that surgical treatment lead to a statistically signifi-
cant improvement in this score. The impact of LUTS on
Mental Health (MH) is one of many variables that we exam-
ined. Hunter et al. *' stated that LUTS affected mental health
significantly more negatively than back pain, varicose veins
or ulcers. In our study, only patients with good or satisfac-
tory mental status were included, since all patients with a
score over 20 at Beck depression test were excluded from the
study. That may explain why differences in the average men-
tal health values before and after the surgery in our study
were small and statistically insignificant. However, a com-
parative analysis of the total physical and mental scores be-
fore and after surgery undoubtedly indicated their significant
increase after the surgery, which supports the justification
and appropriateness of the operative treatment to solve
LUTS caused by BHP.

Welch et al. ** emphasized the impact of surgical treat-
ment on the following domains: physical role, vitality, emo-
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tional role, the total physical score, PF, bodily pain, social
functioning and mental health. At the same time, they indi-
cated a deterioration of HRQoL that was directly propor-
tional to deterioration of LUTS. Welch et al. **, Hunter et
al.’' and Engstrom et al. ** recognized that LUTS, and espe-
cially incontinence, disturbed most of the domains of quality
of life. The total score of quality of life was of significantly
higher value after the intervention compared to the value be-
fore the intervention. The lowered total score of quality of
life caused by severe LUTS was also present in the study by
Quek ** and the study by Haltbakk et al. *°, which especially
emphasized the population of advanced age but also in a
population study conducted in Serbia >. Meta analysis made
by Ahyai et al. ** showed that TURP reduced the IPSS QoL
score (p> 0.3), similar to bipolar TURP and the HoLEP la-
ser’s resection of the prostate. Varkarakis et al. ' showed the
chronology of statistically significant improvement in the
IPSS QoL score after the PTV in the immediate postopera-
tive period, then 8 and 12 months after surgery.

This is a pioneer study in Serbia, which assessed the ef-
fects of operative treatment of BPH on LUTS and HRQoL
by applying the new system-score instruments, but it had
some limitations. Although the sample was representative to
detect statistically significant results, the study findings are
specific to the Serbian patients and should not be generalised
prior verifying them on a larger sample. In addition, it repre-
sents the work results of one clinic, which is the tertiary level
one and the university based inpatient care facility, therefore
service differences should be considered in a comparative
analysis. Though both system-score instruments, the SF-36
questionnaire and ICS male SF, are standardised question-

naires and culturally adapted, they are self-administered and
may contain a portion of under- or overestimation of some
aspects of quality of life and LUTS, due to the patients’ cog-
nitive abilities, such as memory, or willingness to report pri-
vate issues. Finally, this study showed results of 6 months
follow-up after surgery which is a short-term effect rather
than impact assessment which requires recording 12 months
and more after the surgical treatment.

Conclusion

After the surgery, almost all dimensions of quality of
life keep changing significantly towards greater score, which
clearly suggests the positive impact of the intervention on
patient’s quality of life, including very large (e.g. emotional
role) and small (e.g. overall health) improvements. After the
BPH surgery, the patients are likely to have normal voiding
symptoms, almost annulated involuntary control over void-
ing and better all HRQoL dimensions.

The surgical treatment of BPH either as classic or endo-
scopic surgery, leads to the improvement of the objective
clinical parameters, to the release from catheter as well as to
a reduction of residual urine and increase in Qmax. The op-
eration significantly reduces the subjective parameters in
voiding symptom score and incontinence measured by the
ICS male SF questionnaire, in contrast to the most famous
IPSS score. This approach precisely measure difficulties in
voiding and incontinence and is a reliable diagnostic tool,
highly recommended as complementary measurement of the
subjective and objective parameters of LUTS and HRQoL
prior and after the treatment of BPH.
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Surgical treatment of unstable pelvic ring fractures

Hirursko lijeCenje nestabilnih preloma karli¢nog prstena
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The Clinical Centre of Montenegro, The Orthopaedics and Traumatology Clinic,
Podgorica, Montenegro

Abstract

Background/Aim. Pelvic ting fractures are complex injuties
and are often associated with internal organs injuries. These in-
juries require rapid and accurate diagnosis and in some cases
one or more surgical interventions. The aim of this retrospec-
tive study is to describe the indications and outcomes of surgi-
cal treatment of pelvic ring injuries with the emphasis on ana-
tomical reconstruction and stable osteosynthesis as a prerequi-
site for eatly mobilization and more favorable functional out-
comes. Methods. In the period from 2006 to 2012, fifty-five
patients with pelvic ring injuries with or without acetabular
fractures were analyzed. The average age of all patients was 36
years. Forty-one patients were treated with operational open
reduction and internal fixation (ORIF) while nine of them were
treated nonoperatively (bed rest, skeletal traction and external
fixation). Results. All operated patients were treated within 3-
24 days with ORIF, stable osteosynthesis and eatly mobili-
zation which resulted in avascular necrosis (AVN) of the femo-
ral head in two cases. AVN of the femoral head was noted in
five cases in combined and isolated pelvic ring injuries and ace-

Apstrakt

Uvod/Cilj. Povrede katli¢nog prstena su kompleksne povrede
udruzena sa povredama unutrasnjih organa. Ove povrede zah-
tevaju brzu i ta¢nu dijagnozu i u nekim slucajevima jednu ili
vise hirurskih intervencija. Cilj ove retrospektivne studije je bio
da opise indikacije i ishode hirurskog lecenja povreda katlicnog
prstena sa akcentom na anatomsku rekonstrukeiju i stabilnu
osteosintezu, kao preduslov za ranu mobilizaciju i povoljniji
funkcionalni rezultat. Metode. U periodu od 2006. do 2012.
god. analizirano je 55 bolesnika sa povredom katli¢cnog prstena,
sa 1 bez preloma acetabuluma. Prosecna starost svih bolesnika
je bila 36 godina. Operativno otvorenom repozicijom i inter-
nom fiksacijom (ORIF) lecen je 41 bolesnik, a devetoro njih
neoperativno (leCeni su mirovanjem, skelethom ekstenzijom 1
spoljasnjom fiksacijom). Rezultati. Svi operisani bolesnici treti-
rani su unutar 3-24 dana ORIF stabilnom osteosintezom i ra-
nom mobilizacijom. Kao posledica, pojavila se avaskularna ne-
kroza (AVN) glave femura kod dva slucaja. AVN glave femura
je zabelezena kod pet slucajeva kod kombinovanih i izolovanih

tabulum which were treated with skeletal traction. Neurological
deficit was recorded in three patients treated with conservative
methods while two patients underwent ORIF. Deep vein
thrombosis (DVT) was noted in two patients and pulmonary
thromboembolism appeared in one patient 23 days after surgi-
cal intervention. Two infections occutred around Steinman
pins in the patients who had the definitive treatment performed
with external fixator. In one patient treated with ORIF a super-
ficial infection occurred and was treated with antibiotics. The
functional results wete evaluated based on Metle d'Aubigné
score. The results of the radiography treatment were analyzed
according to Slatis. Conclusion. Strict application of rational
criteria and surgical technique with stable internal fixation with
early mobilization provide significantly better outcomes of the-
se injuries in relation to non surgical treatment or treatment
with definitive external fixation.

Key words:

pelvic bones; fractures, bone; orthopedic procedures;
open fracture reduction; fracture fixation, internal;
treatment outcome.

povreda karlicnog prstena i acetabuluma, koji su leceni skelet-
nom ekstenzijom. Neuroloski deficit je zabelezen kod trojice
lecenih konzervativnim metodama i kod dvojice opetisanih
ORIF. Duboka venska tromboza (DVT) je konstatovana kod
dva bolesnika, a pluéna tromboembolija kod jednog operisanog
i to 23 dana posle hirurske intervencije. Desile su se dve infek-
cije oko Stajmanovih klinova kod bolesnika kod kojih je defini-
tivno lecenje provedeno spoljasnjim fiksatorom. Kod jednog
bolesnika tretiranog ORIF nadena je povrsna infekcija koja je
sanirana primenom antibiotika. Funkcionalni rezultati su pro-
cenjeni na osnovu M. d'Aubigné skora. Rezultati le¢enja putem
radiografije analizirani su prema Slatis-u. Zaklju€ak. Striktna
primena racionalnih kriterijuma i hirurska tehnika sa stabilnim
internim fiksacijama uz ranu mobilizaciju daju znacajno bolje
ishode ovih povreda u odnosu na neoperativni tretman ili tret-
man sa definitivnom spoljasnjom fiksacijom.

Kljucne reci:
karlica; prelomi; ortopedske procedure; prelom,
otvorena redukcija; osteosinteza; leCenje, ishod.
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Introduction

Pelvic ring fractures are complex injuries and are often
associated with internal organs injuries. These fractures are
among the most severe injuries which often happen in traffic
accidents, sometimes with significant consequences. These
injuries require rapid and accurate diagnosis, and in some
cases, one or more surgical interventions .

Good estimate of general life threat and classification of
injury is very important in these patients as well as the acute
treatment of injuries. At this stage of treatment, the first pri-
ority is to save the life of a patient by applying appropriate
reanimation procedures with a temporary stabilization of the
pelvic ring (external fixator, C - ram, etc.), and appropriate
surgical interventions of other system, if necessary (head,
abdomen, chest, etc.). After stabilizing the general and he-
modynamic status, it is necessary to pass on to the definitive
treatment of these injuries in the period up to 4 weeks °.

Stability of all articulations is given through three fac-
tors: bone stability, stability of capsular ligaments soft tissue
and dynamic stability of muscle structures (minimum contri-
bution). The sacrum is the "cornerstone" for bone stability of
the pelvic ring when the ligament apparatus is intact. Sacro-
iliac ligaments are the most important for the stability of the
posterior segment. There are various opinions (classifica-
tions) on defining zones of pelvic ring instability. Some are
focused on the instability and some on the cause of injury:
classifications by Tile * and March et al. *.

The decision on operative treatment is made only after
quality and adequate diagnosis. When admitting a patient to
the emergency services, it is important to determine the
mechanism and severity of the injury. That primarily refers
to the assessment of pelvic ring deformity, length and rota-
tion of extremities as well as the assessment of soft tissue
condition when physical examination of the patient is per-
formed. Radiographic examination includes standard imag-
ing of the pelvic ring (antero-posterior — AP profile, inlet and
outlet), and in the case when acetabulum injury is suspected,
two semi-angled images are also made °.

For preoperative planning, timing is very important.
Due to associated injuries, a good coordination of more spe-
cialties is necessary: the extremities, neurosurgical, abdomi-
nal, urological, etc. For stabilization of hemodynamic insta-
bility a C-clamp/ external fixator, sheet or pelvic binder must
be applied, and must be removed for definitive treatment,
usually within a period of 5-7 days after the injury >°.

The choice of surgical approach also includes an ade-
quate selection of the position of a patient, a repositioning
technique and fixation of fractures in accordance with all
biomechanics osteosynthesis principles. For reduction and
fixation of fractures of the pelvic ring, the specific instru-
mentation and the appropriate set of osteosynthetic material
is necessary (osteosynthetic material adequate for the injury
— reconstruction plates and titanium material are used; they
provide firmness to external and internal forces of rotation
and movement) .

Pelvic ring injuries with dislocations and signs of insta-
bility are treated surgically since conservative treatment
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gives poor results in these cases. Surgery can be performed
openly, percutaneously or can be combined. Open techniques
provide better visualization and easier fixation, but their dis-
advantages are the risk of infection, blood loss, possible sur-
gical soft tissue injuries and large scars . Percutaneous tech-
niques are increasingly applied due to less surgical traumati-
zation of tissue and blood loss, having as a disadvantage the
increasing radiation exposure to both patients and health care
personnel. The combination of the open and percutaneous
approach is a good choice, especially if a stabilization of the
pelvic ring in more places is needed *°.

In preventing complications, it is most important to rec-
ognize soft tissue injuries, to avoid incisions through com-
promised tissue, to use the appropriate osteosynthetic mate-
rial and be careful when placing implants ' '".

In the end, the outcome of the treatment will be signifi-
cantly more favorable.

Methods

In the period from 2006 to 2012, fifty-five patients with
pelvic ring injuries with or without acetabular fractures were
analyzed. The average age of all patients was 36 years. For-
ty-one (74.5%) patients were operationally treated and four-
teen (25.5%) non-operatively. Fourty-one patients who un-
derwent open reduction and internal fixation (ORIF), stable
osteosynthesis and early mobilization constituted the first
group (Figure 1), and fourteen patients who were only treat-
ed with bed rest, skeletal traction and external fixation are
classified in the second group (Group II).

Fig.1 — Vertical and rotational instability
of the pelvic ring [computed tomography (CT)].



Page 38

VOJNOSANITETSKI PREGLED

Vol. 76, No 1

In all cases computed tomography 3D (CT 3D) recon-
struction was performed which significantly helped us in de-
fining the instability of the pelvic ring. The indication for
surgery was given based on the degree of pelvic ring instabil-
ity determined according to Marvin Tile classification *. Ac-
cording to this classification, the representation of patients
was: type A — 26%, type B — 44% and type C — 30%.

Regarding a form of associated injuries with other sys-
tems, it could be seen that there were 19.2% head injuries,
14.8 % abdominal injuries, 11.4% thorax injuries, 5.6%
spine injuries and 49.0% extremity injuries.

Preoperatively, all patients were given a low dose anti-
coagulant therapy to prevent blood clotting. Sometimes,
magnetic resonance venography (MRV) was performed in
order to determine the existence of a possible blood clot in
the veins of the injured pelvic ring or extremities.

Stabilization of the pelvic ring with a C-clamp or exter-
nal fixator must be performed before eventual laparotomy, or
other surgical procedures of any region. After stabilizing the
hemodynamic status in the period of up to 4 weeks, we made
a decision on definitive open reduction and internal fixation
of the injured pelvic ring.

There were 27 (49.1%) isolated pelvic ring injuries.
According to the gender structure, 19 were in men and 8 in
women of the average age of 35 years. The average number
of operations per patient was 1.3.

According to the definitive treatment method, ORIF
with one or more plates was performed in twenty-one pa-
tients, stabilization was definitely completed by external fix-
ator in four patients and two patients were definitely treated
with skeletal traction (Case 1: Figures 1 and 2).

Fig. 2 — a) Primarily fixed C — clamp;
b) Definitive osteosynthesis.

There were 28 (50.9%) combined pelvic ring and ace-
tabulum injuries of which 19 in the male patients, 9 in the
female patients of the average age of 37 years. The average
number of surgeries in this group of patients was 1.8. Ac-
cording to the method of treatment, three patients were defi-
nitely treated with skeletal traction, only two with bed rest,
while twenty-three patients were definitely internally stabi-
lized with one or more plates and free screws. The patients
who were not treated surgically had comorbidities or refused
surgery (Case 2: Figures 3 and 4), (Case 3: Figures 5-8).

Fig. 3 — The instability of the anterior and posterior
segment of the pelvic ring associated with an
acetabular fracture and the lower part of the

femoral head (Pipkin fracture — Type IV).

Fig. 4 — Definitive osteosynthesis open reduction
and internal fixation (ORIF) combined with
the percutaneous technique.
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Fig. 6 — Denis II sacral fracture with
acetabular fracture.

Fig. 7 — Definitive osteosynthesis.

Fig. 8 — Functional outcomes 8 months after injury.

Postoperatively, all patients received anticoagulation
therapy for the period of up to 6 weeks. In the beginning,
pain management includes analgesics. In severe cases, the
patient-controlled analgesia (PCA) pump was used, and
therefore there was no danger that the patient receives too
much pain medication. The average period of postoperative
follow-up in the patients was 16 months (range of 6-36
months). For more objective assessment of functional clini-
cal results of our patients, the following scoring was used:
pain, daily life activities, a range of motion, power (PARP) —
according to the Modified Merle d'Aubigné and Postel scor-
ing system. The outcomes of treating the patients by using
radiography were analyzed according to Slatis ® '*.

Results

Analyzing the outcomes of isolated pelvic ring frac-
tures, treatment in those who, in our series of patients, be-
sides the unstable pelvic fracture had an acetabular injury,
the assessment of the clinical functional status was made by
using the Merle d'Aubigne and Postel scoring system (Table
1) . According to the methods of medical treatment, the pa-
tients were divided into two groups: the first group com-
prised the patients treated by stable osteosynthesis with 1, 2
or more reconstruction plates and free screws. The second
group comprised the patients treated by bed rest, skeletal
traction or external fixator (Tables 2 and 3).

Table 1

Numerical strength of isolated pelvic ring injuries and
combined acetabulum and pelvic ring injuries

Injuries Group 1 Group II Total (n)
(m) (m)

Pelvis 18 9 27

Pelvis/acetabulum 23 5 28

Total 41 14 55

Group I — patients treated by stable osteosynthesis
Group II — patients treated by bed rest, skeletal fraction or
extenal fixator.

Table 2
Analysis of the functional status outcomes
Outcomes Group I (%) Group II (%)
Pain 19 55
Activities 87 40
ROM 63 33
Power 94 61

Kezunovi¢ M, Bulatovi¢ N. Vojnosanit Pregl 2019; 76(1): 36—41.

ROM - range of motion.
For explanation see under Table 1.

Our results in the Table 3 showed that the radiological
outcomes were better in the group I (p < 0.03). The analysis
of radiological outcomes was evaluated based on distance
between fragments at an anterior or a posterior pelvic ring
segment as follows: excellent from 0—5 mm, good 6—8 mm,
satisfactory 9—-11 mm and and poor from 12 mm and above.
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Table 3
Radiologic outcomes
Group* Radiologic outcomes
P Excellent Good Satisfactory Poor
Group I, n (%) 20 (48.8) 12 (29.3) 6 (14.6) 3(7.7)
Group I, n (%) 2(13.3) 1(6.7) 3(20.0) 9 (60.0)
p<0.03

The outcome of radiography treatment — Slatis.
For explanation see under Table 1.

Three patients who were treated with external fixation
or traction had a neurological deficit at the L4, L5 and S1
levels, while three of them recovered during the follow-up
within the average period of 16-36 months. The sensory def-
icit in levels S1-S2 roots was isolated in two patients treated
by stable osteosynthesis, one at multifragmental sacral frac-
ture, type Denis zone 2 fracture. Two patients treated con-
ventionally and with traction and only one treated with stable
osteosynthesis had a deep vein thrombosis (DVT). Poor con-
solidation and re-dislocation of the fracture was observed in
five cases where the treatment included external fixation or
skeletal traction. Avascular necrosis (AVN) of the femoral
head occurred in two patients with unstable osteosynthesis
treated with screw and traction, and in only one treated with
stable fixation. Sexual dysfunction was not recorded in any
group of the patients. Three patients from the Group I and
one from the Group II had ectopic ossification (Table 4).

Table 4
Numerical strength of complications in both groups
L *Group 1 *Group II
Complications (n) (n)
DVT 1 2
Pulmonar trhomboemboli 1 0
AVN 2 5
Infection 0 2
Ectopic. ossifikation 1 3
Sexual disfunction 0 0
Neurological deficit 2 3
Nonunion 0 1
Malposition 0 3
Symphyseal fusion 1 0
Pelvic obliquity 0 2

AVN - avascular necrosis; DVT — deep vein thrombosis.
*For explantion see under Table 1.

Discussion

Unstable pelvis and acetabulum fractures require defini-
tive stabilization since the injury itself and the type of surgi-
cal procedure directly affect the subsequent quality of pa-
tients' lives. Two-thirds of these injuries were from road traf-
fic accidents, primarily involving motorcyclists and pedestri-
ans, and only then involving the other traffic participants.
One third was caused by a fall from height, most often to
construction workers > .

Pelvic fractures are the result of the force of high inten-
sity and if associated with the injuries of extremities, head,
abdomen, chest - within polytrauma, mortality rate is very

high (60% —-80%), and if the injury is isolated, the rate
amounts to 10% "> '*. Four deaths in emergency patients with
unstable pelvic ring fractures in polytrauma were not consid-
ered in this paper since no temporary pelvic stabilization was
performed during reanimation measures (sheet, pelvic bind-
er, external fixation, C-clamp). The reason for such the out-
come was the absence, at that time, of the appropriate proto-
col of unstable pelvic ring fractures treatment in polytrauma-
tized patients in our Clinical Centre.

Unstable pelvic ring and acetabulum injuries treated with
the conventional closed methods often result in significant dis-
ability, and mortality rate drastically increase > . We opted for
a non-operative treatment in patients with multiple life-
threatening chronic diseases and in patients where their families
or they themselves did not agree to suggested surgical interven-
tions, i.e., did not receive the consent of an anesthesiologist and
internist for performing stable internal fixations in an adequate
period of time, up to 4 weeks after the injury.

Some authors state that the use of external fixation signifi-
cantly reduces venous and bone bleeding, maintains a good sta-
bility of the pelvic and that other interventions are not necessary
1413 Biomechanical studies showed that external fixators could
not provide sufficient stability to allow for mobilization without
the risk of redislocation of fragments. The use of external fixa-
tors or C-clamps in unstable pelvic injuries is applied in urgent
cases, and helps in stabilizing the hemodynamic status '°. Exter-
nal fixators can be used temporarily in unstable injuries as part
of emergency treatment to allow the patient to be placed in the
upright position to improve ventilation. In our material, external
fixator or C—clamp was applied in fourteen cases, and the same
were removed within a period of 5-7 days and a definitive in-
ternal osteosynthesis was done. Patients with such stable osteo-
synthesis were earlier mobilized without a greater risk for redis-
location of fragments. Early mobilization of patients is affected
by whether there are other skeletal injuries which required sur-
gical intervention, i.e., disburdening of that extremity '™ '*.

In sacroiliac joint (SI) injuries, stabilization technique with
percutaneous techniques, cannulated screws, is biomechanically
superior to other methods of internal fixation. Due to minimal
surgical aggression, the bleeding is slight, functional results are
satisfactory in 96% of cases while radiological results are satis-
factory in 86% of cases * °. In our patients, 14 percutaneous
stabilizations of the SI joint with one or two screws were done.
The fixation with 2 cannulated screws gave firmer stabilization
without radiological signs of instability, which was noted in sin-
gle screw fixation. This percutaneous technique is demanding
and requires a good knowledge of anatomy and its radiological
correlation in order to avoid complications.
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A large number of authors agree that functional out-
comes depend on whether the patients had associated injuries
(open fractures, bladder and urethra injuries, craniovertebral
and thoracic injuries ...) accompanied by deep vein thrombo-
sis, pulmonary embolization and neurological outbursts of
lumbosacral plexus 7.

Prevalence of primary neurological injuries in this study
is 26%. Four patients in the Group I with a combined motor
and sensory neurological deficit at the L4, L5, S1 levels
nerve fully recovered at the time of follow-up within 16-36
months. In all patients, a stable internal fixation was done,
which a large number of authors cited as a reason for more
favorable prognosis. Three patients from the Group II were
monitored within a period of 36 months and did not have a
satisfactory neurological recovery > .

The results of this study (Group I) match with other
studies which state a stable fixation of the anterior and/or
posterior segment (Type-C) of pelvic ring injury with subse-
quent reduction of morbidity and mortality > **. The patients
from this study had a rapid improvement in their general
condition during their stay and after discharge from the hos-

pital. They were earlier mobilized without a greater risk of
redislocation of fragments, despite other skeletal injuries.
Functional and radiological results were significantly worse
in the Group II.

Conclusion

In pelvic ring injuries, isolated ones and those associ-
ated with injuries of other systems, the most important thing
is the stabilization of vital parameters followed by a firm in-
ternal fixation. All this significantly reduces mortality. Just
because of this fact, they represent a challenge for a small
number of surgeons, for adequate treatment and guidance of
these patients. Strict application of rational criteria and sur-
gical techniques with stable internal fixation with early mo-
bilization provide significantly better outcomes of these inju-
ries than those which were non-operatively treated. Our
analysis and the studies on a larger number of patients by
other authors show that the rehabilitation period is shorter
and that psychological and functional outcomes are signifi-
cantly more favorable.
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Abstract

Background/Aim. Common vatiable immunodeficiency
(CVID) is an immunologically and clinically heterogeneous
disorder. Disturbed cytokine production is implicated in dys-
functional immune response. The aim of this study was to in-
vestigated B-cell activating factor (BAFF) and interleukin (IL)-
10 levels in CVID patients. Methods. The study included 28
CVID patients diagnosed and followed during a 20-year period
(mean follow-up 14.5 years). Control groups consisted of 4 pa-
tients with X-linked agammaglobulinemia (XILA) and 21 healthy
subjects. According to clinical characteristics, the CVID pa-
tients were divided into four groups which partly overlap:
chronic pulmonary diseases (n = 21), splenomegaly (n = 13),
autoimmune diseases (n = 9) and patients with recurrent infec-
tions despite regular intravenous immunoglobulin (IVIg) sub-
stitution (n = 4). The serum levels of BAFF and IL-10 were
measured by commercial ELISA. Results. The BAFF levels
were found to be higher in all CVID patients compared to the
healthy controls (p < 0.01). The most significant differences
were observed in the patients with pulmonary diseases and
splenomegaly (p < 0.0001). Also, concentrations of IL-10 were

Apstrakt

Uvod/Cilj. Obi¢na promenljiva imunodeficijencija (CVID)
je imunolosko i klinicko heterogeno oboljenje. Poremecena
citokinska produkcija utice na disfunkcionalan imunski
odgovor. Cilj rada bio je da se ispitaju nivoi faktora akti-
vacije B-limfocita (BAFF) i interleukina (IL)-10 u serumu
kod bolesnika sa CVID. Metode. Studijom je bilo obuhva-
¢eno 28 bolesnika sa CVID-om koji su dijagnostikovani i
praceni tokom 20 godina (srednje vreme pracenja iznosilo je
14,5 godina). Kontrolne grupe cinila su: cetiri bolesnika sa X
vezanom agamaglobulinemijom (XLA) i 21. zdrava osoba.
Prema klinickim karakteristikama bolesnici sa CVID bili su
podeljeni u cCetiri grupe koje su se delimi¢no preklapale: hro-

higher in all CVID patients in comparison with the XLA pa-
tients (p < 0.05) and healthy subjects (p < 0.01). A statistically
significant positive correlation (r = 0.86; p < 0.01) was found
between the levels of BAFF and IL-10 in the CVID patients
with autoimmune diseases. We demonstrated that the CVID
patients with chronic pulmonary diseases had higher levels of
IL-10, while the CVID patients with recurrent infections had
higher BAFF concentrations in comparison to the patients
without these features (p < 0.05). Conclusion. In spite of the
limited number of patients, this is the first report from Serbia,
examining the serum levels of BAFF and IL-10 in the CVID
patients. Our study showed significantly increased con-
centrations of serum BAFF and IL-10 in the patients with
CVID compared to the healthy subjects. Further studies are
needed to confirm our findings that the BAFF levels are more
pronounced in patients with recurrent infections while IL-10
levels are higher in patients with chronic pulmonary diseases.

Key words:

common variable immunodeficiency; b-cell activating
factor; cytokines; interleukins; lung diseases;
splenomegaly; autoimmune diseases.

ni¢na pluéna bolest (n = 21), splenomegalija (n = 13), auto-
imunske bolesti (n=9) i ponavljajuée infekcije koje su
bolesnici imali uprkos redovnoj primeni intravenskih imu-
noglobulina (IVIg) (n =4). Serumski nivoi BAFF i 11.-10
mereni su standardnom ELISA metodom. Rezultati. Nivoi
BAFF-a bili su poviseni kod svih bolesnika sa CVID u
poredenju sa zdravim ispitanicima (p < 0.01). Najznacajnije
razlike nadene su kod bolesnika sa pluénim bolestima i
splenomegalijom (p < 0.0001). Takode, koncentracije 1L.-10
u serumu bile su vise kod svih bolesnika sa CVID-om u od-
nosu na bolesnike sa XLA (p <0.05) i zdrave ispitanike
(p < 0.01). Statisticki znacajna pozitivha korelacija izmedu
koncentracija BAFF i IL-10 nadena je kod bolesnika sa
CVID sa autoimunskim bolestima (r = 0.86; p < 0.01).
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Bolesnici sa CVID sa hroni¢nim pluénim bolestima imali su
znacajno vise nivoe IL-10, dok su bolesnici sa CVID sa re-
cidivirajuéim  infekcijama imali povisene koncentracije
BAFF u serumu, u poredenju sa ispitanicima bez navedenih
komplikacija (p < 0.05). Zaklju¢ak. Uprkos malom broju
bolesnika, ovo je prva studija iz Srbije koja je ispitivala nivoe
BAFF I IL-10 kod bolesnika sa CVID-om. Bolesnici sa
CVID su u nasoj studiji imali znacajan porast nivoa serum-
skog BAFF i IL-10 u odnosu na zdrave ispitanike. Za pot-

vrdu nasih rezultata o znacajno visim serumskim nivoima
BAFF kod bolesnika sa recidiviraju¢im infekcijama, i znaca-
jno visim serumskim nivoima IL-10 kod bolesnika sa
hroni¢nim pluénim bolestima, potrebna su dalja ispitivanja.

Kljucne reci:

obicna promenljiva imunodeficijencija; faktor
aktivacije b-¢elija; citokini; interleukini; pluca, bolesti;
splenomegalija; autoimunske bolesti.

Introduction

Common variable immunodeficiency (CVID) is the
most frequent symptomatic primary immunodeficiency
(PID) with the prevalence of 1 : 25,000 to 1 : 50,000 in gen-
eral population '. CVID is characterized by a normal or low
number of B-cells, dysregulation of B-cell differentiation and
maturation accompanied by low levels of immunoglobulins,
impaired response to vaccines and susceptibility to infec-
tions, mainly respiratory ones " >. Moreover, patients with
CVID are often affected with various inflammatory, auto-
immune, lymphoproliferative diseases, malignancy and
granulomas "2 X-linked agammaglobulinemia (XLA) is in-
herited PID, characterized by the absence of B cells, pro-
found antibody deficiency and recurrent bacterial infections.
However, XLA patients are not prone to a variety of immu-
noinflammatory conditions characteristic for CVID °.

Although numerous B and T cell abnormalities have
been described in CVID, dysfunctional immune responses
might be, at least partially, explained by disturbed cytokine
production and dysregulation of a complex cytokines net-
work *. Many studies addressed the possibility that disturbed
cytokine production of B-cell activating factor (BAFF) and
interleukin-10 (IL-10), in conjunction with other factors,
might contribute to the creation of certain CVID pheno-
types *. The BAFF and IL-10 in chronic inflammation, auto-
immunity and immune dysregulation had been extensively
examined > °. Single nucleotide polymorphisms in promotor
region of several cytokines genes [IL-10, tumor necrosis fac-
tor (TNF)-alpha and interferon gamma] are found to be asso-
ciated with susceptibility to CVID ¥,

BAFF and proliferation-inducing ligand (APRIL) are in-
volved in B-cell development, promoting the survival of mature
B cell and class-switching °. Reduced expression of BAFF re-
ceptor (BAFF-R) was found in some CVID patients with severe
defect in B-cell development °. Mutations affecting BAFF-R
genes in a subset of CVID patients were also described '. Sev-
eral studies revealed elevated levels of BAFF in the sera of
CVID patients, but until now no obvious association between
serum levels of BAFF and clinical complications of CVID has
been demonstrated **. On the other hand, it was shown that
mice carrying a BAFF transgene, leading to BAFF overexpres-
sion are prone to develop high titer of autoantibodies and a sys-
temic lupus erythematosus (SLE)-like disease "*. Serum levels
of BAFF were found to be elevated in various autoimmune dis-
eases, especially in SLE Y. Moreover, anti-BAFF monoclonal
antibody is now used for the treatment of SLE patients.
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IL-10 is an anti-inflammatory cytokine with pleiotropic ef-
fects in the immune regulation. It is primarily produced by
monocytes and, to a lesser extent, lymphocytes. IL-10 down-
regulates the expression of Thl cytokines, costimulatory mole-
cules on macrophages, but enhances B cell survival and prolif-
eration > '°. Similar to BAFF, serum levels of IL-10 were found
to be markedly increased in patients with autoimmune diseases
and correlate with disease activity ' '*. Besides that, numerous
studies revealed the heterogeneous secretion of IL-10 profile in
CVID patients, but its role in immune dysregulation in the
CVID specific subgroups still remains unelucidated *.

Only a few studies investigated association between the
serum levels of BAFF and IL-10 with clinical features of
CVID patients up to now * '°. The aim of this study was to
evaluate aberrations in cytokine production in a cohort of
Serbian patients with CVID divided into four clinical groups
in order to examine relationship between BAFF, IL-10 and
certain common complications of CVID.

Methods

This study included 28 CVID patients diagnosed and
followed during a 20-year period (1995-2015, median fol-
low-up was 14.5 years) at the Clinic of Allergy and Immu-
nology, Clinical Center of Serbia, Belgrade, Serbia. All 28
patients fulfilled the criteria for CVID (decrease of serum
IgG <2 standard deviations below the mean for age and re-
duced serum IgA and/or IgM; absence of isohemagglutinins
or poor response to vaccines; age greater than two years; ex-
clusion of other causes of hypogammaglobulinemia) ac-
cording to the European Society for Immunodeficiencies
(ESID). Four patients with clinical characteristics corre-
sponding with XLA with genetically confirmed mutations in
the gene for Bruton’s tyrosine kinase were used as a disease
control. Twenty-one healthy control (HC) subjects were re-
cruited as gender- and age-matched control group. This study
was conducted in accordance with the Declaration of Helsinki
and was approved by the Ethics Committee of the Faculty of
Medicine, University of Belgrade (Protocol Number 29/XI-9)
and all participants gave their written informed consent.

All subjects were free from current infections and were not
on immunosuppressive therapy when blood samples were col-
lected. Original medical records of the patients were used to ob-
tain laboratory results, clinical signs and duration of symptoms
before the diagnosis of CVID. Diagnostic delay was considered
as the time between the onset of symptoms and the time when
the diagnosis of PID was established. All CVID and XLA pa-
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tients were on regular monthly intravenous immunoglobulin
(IVIg) therapy. Blood was taken 30 minutes before the regular
monthly IVIg substitution. We checked regularly the serum IgG
levels to achieve a minimum concentration of 5 g/L.

Clinical groups of the CVID patients

The CVID patients were categorized into four main
clinical groups: 21 of 28 patients had chronic pulmonary dis-
eases with clinical characteristics as followed — 12 suffered
from bronchiectasis [determined by the high resolution com-
puted tomography (HRCT)], 4 had bronchial asthma, 4 had
chronic obstructive bronchitis and 1 had pulmonary fibrosis.
Thirteen of 28 patients displayed splenomegaly defined as
spleen length more than 11 cm as determined by ultrasound
or HRCT. Nine of 28 patients had autoimmune diseases: 4/9
had atrophic gastritis, 3/9 had autoimmune thyroiditis, 1/9
had systemic vitiligo and 1/9 had autoimmune thrombocyto-
penia (ITP). Four of 28 CVID patients, despite regular IVIg
treatment, suffered from recurrent severe infections defined
as more than three episodes of elevated numbers of leuko-
cytes and increased level of C-reactive protein (CRP), body
temperature higher than 38.5°C in the previous year.

Quantification of cytokines concentrationsin serum

The cytokines BAFF and IL-10 were measured by enzyme-
linked immunosorbent assay (ELISA) (RnDSystems, Abingdon,
UK). Immunoassays were calibrated against a highly purified re-
combinant human BAFF and IL-10, respectively. Minimum de-
tectable dose (MDD) of BAFF ranged from 1.01-6.44 pg/mL (the
mean value 2.68 pg/mL). MDD of IL-10 was less than 3.9 pg/mL.
Cytokine concentrations were expressed in pg/mL.

Quantification of immunoglobulinsin serum

The serum concentrations of IgM, IgG and IgA classes
were measured by nephelometric method (Minineph, The
Binding Site, Birmingham, UK) at the time of diagnosis and
during follow-up.

Satigtical analysis

Descriptive analysis used medians, percentage, range
and interquartile ranges. Statistical comparisons were based

on the nonparametric Mann—Whitney U test for two groups
of continuous variables and the nonparametric one-way
analysis of variance (ANOVA) and the Kruskal-Wallis test
for more than two groups of continuous variables. Correla-
tions between continuous variables were evaluated by the
Spearman’s correlation coefficient. The p-value less than
0.05 was considered statistically significant in all statistical
analyses. Data were analyzed by using GraphPad Prism 6
software (GraphPad Software, La Jolla, CA, USA) and the
Statistical Package for Social Science (SPSS) for Windows
(version 20, SPSS Inc., Chicago, IL, USA).

Results

Table 1 describes the demographic characteristics of the
patients and controls, including age at presentation and the
delay in the diagnosis. All XLA patients were males, signifi-
cantly younger at the time when a diagnose was established
comparing to the CVID patients (median: 4 vs. 33 years;
p <0.05). In the group of the CVID patients, 43% were
males. Delays in the diagnosis of the CVID and XLA pa-
tients were similar (median: 5.5 vs. 5 years). Concentrations
of all immunoglobulin classes in serum at the time of diag-
nosis showed no significant differences between the XLA
and CVID patients (Table 2).

Clinical characteristics of the CVID patients

The Table 1 reveals demographic characteristics of the
total study population, the CVID patients and defined CVID
groups. Out of 28 patients with CVID, 75% had pulmonary
disease, 46% had splenomegaly, 32% had autoimmune dis-
orders and 14% had severe recurrent infections. Figure 1 in-
dicates the distribution and partially overlapping features in
the main clinical groups of our CVID patients.

There were no differences in the age and gender be-
tween the main CVID groups (Table 1). The patients with
autoimmune diseases were the oldest at the time of diagnosis
(43 years) comparing to other groups. The diagnostic delay
was longer for the CVID patients with severe recurrent infec-
tions and the patients with autoimmune diseases (13.5 and 11
years respectively) comparing to other groups, but without a
statistical significance.

Table 1
Demographics and clinical data of the study groups
. Age (years) Delay in Dg
Variable Patients Gf/lll/(ll:er Adg.e (years) at Dg median (years)
(n) median (range) (range) median (range)
HC 21 9/12 42 (18-59) / /
XLA 4 4/0 29.5 (28-42) 4 (1-16) 5(0-9)
CVID total 28 12/16 47.5 (17-62) 33 (10-59) 5.5 (0-31)
pulmonary diseases 21 10/11 46.5 (31-61) 30 (10-59) 6.5 (0-31)
splenomegaly 13 6/7 46.5 (17-61) 33 (13-59) 6 (1-12)
autoimmune diseases 9 5/4 51(29-62) 43 (25-56) 11 (0-24)
recurrent infections 4 1/3 45.5 (38-53) 20 (15-51) 13.5 (2-31)

Median and range are indicated for all groups.

CVID — common variable immunodeficiency; HC — healthy controls; XLA — X-linked agammaglobulinemia;

Dg — diagnosis;M — male; F — female.
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Table 2
The immunoglobulin levels at the time of the diagnosis of the CVID and XLA patients and the serum cytokine levels of
the study groups
Variable Patients IgG (g/L) IgA (g/L) IgM (g/L) BAFF (pg/mL) IL-10 (pg/mL)
(n) median (range)  median (range) median (range) median (range) median (range)
1070 0
HC 21 / / ! (658-1628) (0-8.56)
XLA 4 2.805 0.185 0.25 8,024 0
(2.20-3.90) (0-0.25) (0.08-0.32) (6,393-11,400) (0-9.24)
1.80 0.20 0.18 3,306 7.88
CVID total 28
(0.29-4.11) (0-0.32) (0.09-1.04) (1,021-11,300) (0-26.82)
Pulmonary 21 1.80 0.20 0.17 4,355 9.22
diseases (0.53-4.11) (0.04-0.27) (0.09-1.04) (1,021-11300) (0-26.82)
Splenomegaly 13 228 0.20 0.19 4,157 9.24
(0.33-4.11) (0.09-0.32) (0.09-1.04) (1,021-1,1300) (2.90-16.18)
Autoimmune 9 1.98 0.20 0.20 4,355 5.06
discases (0.29-3.70) (0-0.27) (0.10-0.60) (1,113-1,0500) (0-26.82)
Recurrent 4 1.96 0.175 0.125 7,615 12.5
infections (1.80-3.60) (0.11-0.25) (0.10-0.20) (5,074-1,0500) (4.34-24.30)
p / ns ns ns <0.0001 <0.0001

Median and range are indicated for all groups, as well as the results of Kruskal-Wallis test and the one-way analysis of

variance (ANOVA).

CVID — common variable immunodeficiency; HC — healthy controls; XLA — X-linked agammaglobulinemia;

ns — not significant.

Fig. 1 — Venn diagram illustrating a distribution of the
common variable immunodeficiency (CVID) patients into
four main clinical groups. Numbers represent
the patients in each group. One patient may belong
to more than one group, as indicated.

RI: recurrent infections; PD — pulmonary diseases;

SM - splenomegaly; Al — autoimmune diseases.

Serum levels of BAFF and |L-10

Median and range of the BAFF and IL-10 levels in sera
of the CVID patients and controls are shown in Table 2. The
age at diagnosis, the actual age of the patients and the diag-
nostic delay did not correlate significantly with the concen-
trations of BAFF and IL-10 in total CVID patients, CVID
groups and XLA patients. Also, there were no correlations
found between concentrations of immunoglobulins and con-
centrations of BAFF and IL-10.

Mijanovi¢ R, et al. Vojnosanit Pregl 2019; 76(1): 44—49.

The BAFF levels were higher in all CVID patients and
CVID groups compared to HC (p <0.01). The most significant
differences were found between the patients with pulmonary
diseases and splenomegaly (p<0.0001; Figure 2A) and HC.
Figure 2A shows that the patients with XL A had higher levels of
BAFF than the patients with CVID (p < 0.05).

The IL-10 levels were also higher in all CVID patients
and all CVID groups compared to HC (p <0.01). The most
pronounced differences appeared between the groups of pa-
tients with pulmonary diseases, recurrent infections and
splenomegaly [p <0.0001; (Figure 2B)]. The patients with
CVID were found to have higher levels of IL-10 than the pa-
tients with XLA (p <0.05). There was no difference in the
IL-10 levels between the XL A patients and HC (Figure 2B).

There were no significant relationships between the
BAFF and IL-10 levels in all CVID patients. Further analysis
for defined clinical groups of CVID revealed positive corre-
lation between the BAFF and IL-10 levels only for the group
of patients with autoimmune diseases [r=0.86; p=0.003;
(Figure 3)].

Figures 4A and 4B reveal the differences in concentra-
tions of BAFF and IL-10 among all CVID patients with and
without defined clinical complications. The patients with se-
vere recurrent infections, despite regular IVIg therapy, had
significantly higher BAFF concentrations than the patients
without this complication [p < 0.05; (Figure 4A)]. The IL-10
levels were significantly higher in the patients with chronic
pulmonary diseases, compared to the patients without these
complications [p < 0.05; (Figure 4B)]. Also, the patients with
bronchiectasis had higher level of IL-10 than the patients
without bronchiectasis and other chronic pulmonary diseases
(p<0.05).
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Fig. 2 — Serum levels of A) B-cell activating factor (BAFF) (pg/mL) and B) IL-10 (pg/mL). The common variable
immunodeficiency (CVID) patients may appear in more than one group, as indicated in Figure 1
HC: healthy controls; XLA: X-linked agammaglobulinemia; Al: autoimmune diseases; PD: pulmonary diseases;
RI: recurrent infections; SM: splenomegaly. Statistics were performed by using the one-way analysis of variance
(ANOVA) and Kruskal-Wallis test, with post-hoc test. *p < 0.05; **p<0.01; ***p < 0.0001.

r=0,86; p=0,003
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Fig. 3 — A positive correlation between serum levels of B-
cell activating factor (BAFF) and interleukin-10 (IL-10)
in the group of patients with autoimmune diseases.
Statistics were performed by using the Spearman’s
correlation coefficient.

Discussion

Our study confirmed the heterogeneity of CVID with a
wide range of clinical manifestations often with overlapping
features (Tables 1 and 2; Figure 1). Symptoms of CVID may
appear during the childhood, adolescence or adult life, but
the diagnosis is usually established in their thirties, as in our
study group (Table 1) '. The median diagnostic delay in our
center was higher (5.5 years) than the average delay in the
greatest cohort of the CVID patients (4.1 years) '. The pa-
tients with autoimmune diseases had the longest delay in di-
agnosis in our CVID group (Table 1) in accordance with ear-
lier findings '.

The large multicenter studies, which primarily analyzed
mortality, divided patients with CVID into four main pheno-
types: isolated infection, polyclonal lymphoproliferation, au-
toimmune cytopenias and enteropathy *.

: —
’ B
7
. %
%
%
%
A)
B)

Fig. 4 —Differences in A) B-cell activating factor (BAFF)
and B) IL-10 concentrations between the patients with
and without particular clinical findings (medians and

interquartile ranges).

Al — autoimmune diseases; PD — pulmonary diseases;
RI - recurrent infections; SM — splenomegaly.
Statistics were performed by using the Mann—Whitney
U test (*p < 0.05).

According to a dominant clinical manifestation, we di-
vided our CVID patients into four main groups (Figure 1).
Splenomegaly as a one of the most common features in pa-
tients with CVID and its relationship with a variety of im-
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munological and cytokine disturbances has been investigated
in previous cohort studies " * % ' Kutukculer et al. ' using
splenomegaly as the criterion for severe forms of CVID
found higher prevalence of splenomegaly and lymphade-
nopathy in a group of CVID patients lacking switched mem-
ory B cells. Also, splenomegaly was more frequent in a
group of CVID patients characterized by the absence of
memory B cells *. Giovannetti et al. > showed that the lower
numbers of naive CD4+T cells were significantly associated
with an increased likelihood of splenomegaly (OR 4,78).
Pulmonary involvement is typically found in patients with
CVID, and it was showed that up to 90% of patients had ab-
normalities on chest CT scan **. Mortality in CVID was
found to be linked to both structural and functional lung im-
pairment >. It is very important that some patients, despite
the regular IVIg supplementation and antibiotic treatment,
had recurrent infections *"**. Moreover, complexity of cellu-
lar and cytokine dysregulation in CVID was thought to pro-
duce various autoimmune phenomena " *°. Referring to het-
erogeneity of CVID, different manifestations are often pre-
sented either at the same time or during the evolution of the
disease in the same patient. Overlapping features, as de-
scribed in our study (Figure 1), were analogous to previously
published investigations in CVID ">

Identification of the factors governing BAFF-R and
transmembrane activator and calcium-modulator and cyto-
philin ligand interactor (TACI) is crucial for understanding
B-cell biology and CVID pathogenesis. BAFF-induced sig-
nals are essential for the development of functional B cell
compartment. BAFF levels inversely correlate with the num-
bers and the percentage of circulating B cells and the avail-
ability of BAFF receptors °. Therefore, the size of the B cell
pool and the availability of BAFF receptors seem to be pri-
mary factors regulating a steady-state concentrations of solu-
ble BAFF, although a long-term increase in BAFF levels in
response to chronic infections and inflammation cannot be
excluded °. BAFF expression is upregulated by proinflamma-
tory responses, during viral infections and in various auto-
immune conditions > . We found the highly elevated BAFF
levels both in CVID and XLA (Table 2, Figure 2A), diseases
that have low numbers of circulating B cells that are blocked in
differentiation into switched memory B cells or plasma cells.

Considering different complications in the CVID pa-
tients, we found significantly higher levels of BAFF only in
the patients with severe recurrent infections despite the regu-
lar IVIg treatment (Figure 4A). Quinti et al. ** recorded that
13.3% of patients continued to have episodes of recurrent
pneumonia and otitis media despite regular IVIg treatment
which is similar to our result of 14.3% **. Giovannetti et al. *'
described the strong positive correlation between the number
of naive CD4" lymphocytes and disease severity, including
history of severe respiratory tract infections. Our research
showed that the patients with severe recurrent infections had
significantly higher levels of BAFF, comparing to patients
without them (Figure 4A). The limitation of our study was
the small number of patients in this group. This finding could
be explained by the fact that BAFF is the essential costimula-
tory factor for humoral immune response to capsular poly-
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saccharides of encapsulated bacteria (Streptococcus pneu-
moniae and Haemophilus influenzae), which are the com-
monest cause of recurrent infections (sinus, lungs, ears) in
the CVID patients *°. Also, Kreuzaler et al. ° concluded that
long-term increase in the BAFF levels in response to chronic
infections and inflammation could not be excluded °. Con-
trary to some systemic autoimmune diseases, we did not find
elevated concentrations of BAFF in a subset of our CVID pa-
tients with autoimmune manifestations. In addition, a signifi-
cant positive correlation between BAFF and IL-10 was found
only for this subset of the CVID patients (Figure 3). Similar
data were previously reported for immunoinflammatory and
lymphoproliferative diseases such as active sarcoidosis, mul-
tiple myeloma and chronic lymphocytic leukemia, possibly
through the induction of IL-10 production by transitional B
cells ",

We found high levels of IL-10 in all CVID patients and
in all CVID groups (Figure 2B). Other authors also showed
that CVID was associated with elevated serum levels of IL-
10 33! Barssoti et al. * recently published that IL-10-
producing regulatory B cells were decreased in CVID. Since
IL-10 in conjunction with anti-CD 40 supports secretion of
IgG, IgA, and IgM by B cells, many studies were performed
to examine IL-10 production in CVID *. Zhou et al. ** dem-
onstrated that T cell secretion of IL-10 was deficient, but that
monocyte-derived high levels of IL-10, plus a relative lack of
IL-2 production, contributed to the defects of antigen in-
duced cell proliferation in CVID. Holm et al. ** found that
impaired secretion of IL-10 by T cells from patients with
CVID involved preserved function of cAMP/protein kinase
A type . In our investigation the XLA patients had signifi-
cantly lower levels of serum IL-10 in comparison to the
CVID patients (Figure 2B). Schmidt et al. ** demonstrated
that Bruton's tyrosine kinase was required for Toll-like re-
ceptor-induced IL-10 production. Barbosa et al. ** examined
monocyte activation in patients with CVID, XLA and
healthy controls. They reported elevated markers of mono-
cyte activation in CVID patients, but in contrast to CVID, the
patients with XLA and healthy controls did not show in-
creased markers associated with monocyte activation *°. In
this study authors showed that increased monocyte activation
with the expansion of activated T cells, irrespective of the
lipopolysaccharide levels, might have important role in the
inflammation and lymphoproliferation.

In our study, the levels of IL-10 were significantly
higher in the patients with chronic pulmonary diseases (Fig-
ure 4B) and in the patients with bronchiectasis comparing
with HC. It was shown that the IL-10 levels could be af-
fected by a single nucleotide polymorphisms of promoter re-
gion of the IL-10 gene ®. A high production of IL-10 could
be explained by a low frequency of low IL-10 producing
haplotype in the CVID patients ~*’. It is well known that IL-
10 is essential for maintaining the integrity of tissue epithe-
lial layers **. It down-regulates production of several proin-
flammatory cytokines in macrophages, monocytes and T-
cells "°. In the CVID patients, IL-10 can limit the damage
caused by infection, repress proinflammatory responses and
decrease unnecessary tissue damage *’. Moreover, it was
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found that cytokine abnormalities, including IL-10 among
other cytokines, were significantly higher in the patients with
bronchiectasis . Furthermore, high serum levels of IL-10
can induce some form of B cell “anergy” which is reversible
and can be improved by maintenance of B cell in culture *.

Conclusion

This is the first report from Serbia examining the serum
levels of BAFF and IL-10 in the CVID patients. To the best
of our knowledge, this is the first report that analyzed BAFF
and IL-10 in the CVID patients suffering from severe recur-
rent infections despite the regular IVIg substitution. We
demonstrated that the patients with CVID, in comparison

with healthy controls, had higher serum concentrations of
BAFF and IL-10. Severe respiratory infections, despite regu-
lar IVIG, were associated with higher levels of BAFF, while
chronic pulmonary diseases were associated with higher lev-
els of IL-10, compared to the patients without these manifes-
tations. We emphasize that the dysregulation of cytokine
production needs to be investigated separately in different
subgroups of CVID patients during a long follow-up period.
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Abstract

Backgound/Aim. Allergic thinitis is the most frequent
type of rhinitis affecting more than 600 million people
worldwide. As incidence increases, it is important to know
about the characteristics, the allergens that exacerbate it as
well as effects of allergic rhinitis on population. The aim of
this study was to determine among patients with chronic
rhinitis the number of patients positive to standard inhaled
allergens, their distribution by sex, age and to determine the
type and frequency of allergic sensitization to specific inha-
latory allergens. Methods. Data was collected from 514 pa-
tients tested for standard inhalatory allergens via the skin
prick test from 01.01.2016 to 31.12. 2016. Age, sex and
concomitant diseases as well an analysis of type and fre-
quency of hypersensitivity to different allergens were as-
sessed and recorded. Results. Of 514 patients, 307 patients,
with an average age of 29.6 £ 8.88 years had a positive skin
prick test. The sex ratio was 1.2 : 1 in favor of the females.
Outdoor allergens affected 81.2% of all patients while in-
door allergens 66.4% of them. Weed pollen (71%), grass
pollen (61%) and Dermatophagoides pteronyssinus (46%) were
the most common allergens. Most patients were sensitized
to 1 (22%) or 2 (22%) allergens, while 20% of patients were
simultaneously sensitized to 3 allergens. Conclusion. Most
patients with the symptoms of chronic rhinitis had a posi-
tive allergic reaction. Those in their third decade of life were
the most commonly affected. Outdoor allergens were the
most prevalent allergen group, and weed pollen was the
most frequent type of allergen.

Key words:

rhinitis, alleric; allergens; plant weeds;
dermatophagoides pteronissinus; incidence;
intradermal tests.

Apstrakt

Uvod/Cilj. Alergijski rinitis kao najéeséi oblik hroniénog zapal-
jenja sluznice nosa (tinitisa), nalazi se na ¢etvrtom mestu na listi na-
jéescih hroni¢nih oboljenja na svetu, s obzirom da od njega boluje
vise od od 600 miliona ljudi. Zbog izuzetno brzog porasta inci-
dence oboljenja, znacajno je odrediti karakteristike inhalatornih
alergena koji ga izazivaju kao i efekte samog oboljenja na popu-
laciju. Cilj studije je bio da se u grupi obolelih od hroni¢nih rinitisa,
koji se podvrgavaju testiranju na alergjje, utvrdi broj onih koji su
alergicni, njihova distribucija po polu, starosti i utvrdivanje vrste i
ucestalosti alergijske senzibilizacije na specificne inhalatorne aler-
gene. Metode. Prospektivo-retrospektivnom studijom analizirani
su podaci 514 pacijenata sa hroni¢nim rinitisom, koji su podvrgnuti
testiranju na alergije, supkutanim testom uz upotrebu standardnih
inhalatornih alergena, u periodu od godinu dana (od 1.01.2016 do
31.12.2016). Analizirani su starost, pol, pridruzene bolesti ispitanika
sa alergijskim rinitisom, kao i vrsta i ucestalost hipersenzibilizacije
na pojedine alergene. Rezultati. Od 514 pacijenata sa hroni¢nim
rinitisom, 307 pacijenata prosecne starosti od 29.6 * 8.88 godina i
blagom dominacijom Zenskog pola u odnosu na muski (1,2: 1) je
imalo pozitivan test na inhalacione alergene. Na spoljasnje alergene
je bilo senzibilisano 81.2% pacijenata, a na unutrasnje alergene
66.4%. Dominantna senzibilizacija bila je na polen korova (71%),
polen trava (61%) i na gtinje (Dermatophagoides pteronyssinus) (46%).
Vecina pacijenata bila je senzibilisana na 1 (22%) ili 2 (22%)
aletgena, dok je istovremeno na tri alergena bilo senzibilisano 20%
pacijenata. Zaklju¢ak. Vedina pacijenata sa simptomima hronic¢-
nog rinitisa je imala pozitivan test na alergjje. Najcescée su to paci-
jenti u trecoj deceniji Zivota. Spoljni alergeni sa najve¢om prevalen-
com uzrokuju alergijski rhinitis, 1 to dominantno polen korova.

Kljucne reci:
rinitis, alerijski; alergeni; korovi; dermatophagoides
pteronisssinus; incidenca; intradermalni testovi.
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Introduction

With over 10 million appointments scheduled annually, al-
lergic rhinitis (AR) is a global health problem and one of the most
common reasons to visit a doctor. AR is the most frequent type of
rhinitis, an inflammation of the nasal pathways initiated by an al-
lergic immune response to inhaled allergens in sensitized indi-
viduals. Seasonal allergic rhinitis is caused by outdoor allergens
while perennial allergic rhinitis is caused by indoor allergens such
as dust mites, pet dander and mould. The signs and symptoms of
AR are numerous, often presented with rhinorrhea (excess nasal
secretion), itching, nasal congestion and obstruction.

According to the World Health Organization, AR is in
the fourth place regarding frequency of chronic disease and
more than 600 million people suffer from it - 20%-30% of
the population with a steady increase in prevalence. Shock-
ingly enough, 17%-23% of patients do not even know that
they have AR. In the EU countries, the prevalence of this
disease is 22.7%, according to the Allergic Rhinitis and its
Impact on Asthma (ARIA) guidelines '*.

In 80% of patients, AR develops before 20 years of age.
Sometimes symptoms appear in individuals when they reach
their third decade of life ®. Although this is a disease that is not
life-threatening, it must be mentioned that it does significantly
affect one’s quality of life by causing a number of symptoms
that are not directly related to AR such as fatigue, agitation, in-
somnia, hearing loss, anxiety, nausea, feelings of sadness and
depression " *. In children especially, symptoms of agitation and
hypersensitivity tend to dominate during the day. About 50% of
patients report having symptoms of AR more than 4 months out
of the year and 20% of sufferers have symptoms more than 9
months throughout the year. This has a significant impact as
these disturbances may prevent individuals from being able to
do daily necessities such as going to work or school °.

Approximately 15%-20% of general practitioners do
not consider AR as a disease that needs to be treated, how-
ever AR provides a “foundation” or risk of developing a
number of other conditions and diseases such asthma, rhini-
tis, chronic rhinosinusitis with nasal polyps (CRSwWNP) and
inflammation of the middle ear which further increases its
medical significance as well as its treatment costs which
have been estimated to be around 510 million euros. Patients
with AR have more episodes of acute respiratory infections
of the upper respiratory tract which in turn last longer and
have a graver course of the disease ' '".

In turn, early detection and treatment is the key to pre-
vention of the graver course of disease.

The aim of this study was to determine the number of
patients with a positive allergic reaction to standard inhala-
tory allergens, tested by means of the skin prick test as well
as their distribution by sex, age and to determine the type and
frequency of allergic sensitization to specific inhalatory al-
lergens among those patients.

Methods

This study was designed as a retrospective-prospective
investigation. The data was collected in the tertiary level
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clinic, from medical histories of patients for the period from
January 1st, 2016 to December 31st, 2016. In total, 514 pa-
tients with the presumptive diagnosis of allergic rhinitis,
were sent to do a skin prick test to confirm their atopic status
after having undergone a clinical ear, nose and throat (ENT)
examination. The skin prick test is performed according to
the recommendations of the Subcommittee on Skin Tests of
the European Academy of Allergy and Clinical Immunology
(EAACTI) " . The standard solutions of inhalatory allergens
from the Institute of Virology, Vaccines and Serums “Tor-
lak” in Belgrade were used (house dust, Dermatophagoides
pteronyssinus, linen, animal hair, dog hair, cat hair, cock-
roaches, feathers, cigarette smoke, fungus (mould), bacteria,
pollen of trees, grass pollen and weed pollen). Positive skin
prick test was marked as the diameter of reaction that is 3
mm higher than the negative control.

After the confirmation of the allergic disease in the total
number of patients, an estimate of age, sex and concomitant
diseases was done. In the patients with the positive allergy
tests, we performed an analysis of type and frequency of hy-
persensitivity to standard inhalatory allergens.

The data was statistically processed by the Microsoft
Excel 2010 software for statistical and tabular calculations.
The organized data was then placed into the program STA-
TISTICA 7 for calculation of the descriptive statistical pa-
rameters (sum, mean, minimum and maximum and standard
deviation) and presented in the results section.

Results

During the 2016, 514 patients with suspected AR under-
went the skin prick test for the standard inhalatory allergens. Of
514 patients that exhibited signs and symptoms of AR, 307
(59.7%) had a positive skin prick test, while 207 patients were
negative and excluded from further testing. Within the 307 sen-
sitized patients, the average age was 29.6 + 8.88 years. The
youngest patient was 13 years old and the oldest one was 64
years old. Females represented 167/307 (54.4%) and males
140/307 (45.6%) of the patients, with the positive test results to
standard inhalatory allergens. The sex ratio was 1.2 : 1 in favour
of the females. In this study, we also compared the number of
patients that had at least one or more comorbidities along with
AR to the positively tested patients who had no other diagnosis.
The patients with comorbidities made up 295/307 (96.1%). The
most common comorbidities observed were nasal septum devia-
tion, conjunctivitis, acute and chronic rhinosinusitis, bronchial
asthma, chronic rhinosinusitis with nasal polyps (CRSwNP),
and medicamentous chronic rhinitis.

After dividing the standard inhalatory allergens into
three groups of indoor, outdoor and combined allergens, sen-
sitization to individual indoor allergens was present in
58/307 (18.8%) patients while the sensitization to collective
indoor allergens was present in 66.4% of all patients. Sensi-
tization to individual outdoor allergens was present in
103/307 (33.6%) patients, while sensitization to collective
ones was present in 81.2% of all patients. The results of the
combined outdoor/indoor allergen group were present in
146/307 (47.6%) patients (Figure 1).
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M Indoor allergens

M Outdoor allergens

Combined
33.60%

Fig. 1 — Percentage of the patients with indoor,
outdoor and combined allergens.

After assessing patients hypersensitivity to each allergen,
222/307 (72%) patients were sensibilized to weed pollen, with
grass pollen as the second most common allergen presenting
187/307 (61%) participants while Dermatophagoides ptero-
nyssinus was the third most common allergen with a result of
141/307 (46%). Tree pollen also had a significant result in

125/307 (41%) patients as did house dust, affecting 113/307
(37%) patients. The rest of the standard inhalator allergens were
considerably less frequent among the participants. Allergy to
linen was found in 45 (15%) of the patients, to bacteria in 28
(9%, to cockroaches in 27 (9%), to mould in 25 (8%), to animal
hair in 21 (7%, to cigarette smoke in 18 (6%), to feathers in 15
(5%, to cat hair in 12 (4%) and lastly, to dog hair in 9 (3%) of
the patients (Figure 2).

When observing hypersensitivity to the number of al-
lergens in each patient, the greatest number of patients were
sensitized to one allergen 67/307 (22%), then 67/307 (22%)
to two allergens while 62/307 (20%) were sensitized to three
allergens. Hypersensitivity was significantly lower in the pa-
tients polysensitized to four 43/307 (14%), five 31/307
(10%), six 16/307 (5%), seven 8/307 (3%) and eight 7/307
(2% allergens. Sensitization to nine, ten, eleven, thirteen and
fourteen allergens was the same, 1/307 (0.4%), while there
was no patients who were simultanously allergic to twelve
allergens (Figure 3).
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Fig. 3 — Distribution of the patients allergic to one or more allergens.
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Discussion

AR is the most common type of allergy in Europe, affect-
ing from 17% to 28% of the European population. That being
said, the incidence of AR may vary among as well as within
countries themselves. Of the 514 patients who underwent testing
for standard inhalatory allergens in 2012, 59.7% of them tested
positive, giving a majority. However, it is important to empha-
size that a portion of those patients who did not have a positive
skin prick test may develop AR over time which is confirmed by
studies on the subject of local allergic rhinitis '*°. According to
a study by Rondon et al. '°, local allergic rhinitis is a newly de-
scribed type of rhinitis where a local allergic response exists in
nasal mucosa, characterized by the production of specific im-
munoglobulin E (sIgE) antibodies in the absence of atopy (ge-
netic predisposition to increased production of IgE antibodies).
It can affect the patients who have been previously diagnosed
with non-allergic rhinitis. For the patients with negative results
for the skin prick test but symptoms suggestive for AR, an ad-
vanced diagnostic approach was proposed with the detection of
local sIgE in nasal secretions during natural exposure to inhala-
tory allergens and a positive allergen provocation test with in-
creased local production of tryptase, eosinophil cationic protein
(ECP) and sIgE.

Other studies have proven that gender does seem to
have an impact on the prevalence of AR. In childhood, aller-
gic rhinitis is more common in boys than in girls, however,
more interestingly, the prevalence is approximately equal be-
tween men and women. This information correlates with our
results that determined that the women make up 54.4% of
positive patients while the men make up 45.6%, giving the
ratio of 1.2: 1.

The results of our study demonstrated that the average age
was 29.7 years with a standard deviation of + 8.88 years. Other
studies showed that the mean age of onset in childhood was 8—
11 yearsof age, but AR may occur in persons of any age. In 80%
of affected individuals, AR developed by the age of 20.

AR does not typically present itself as just a single disease.
It it is often associated with numerous other pathologies. As it
was proven by our results, 96.1% of positively tested patients
had a coexisting morbidity. In a study by Zvezdin et al. 7,
74.1% of all patients had at least one concomitant disease. This
data correlates with the results of our study, showing that the
majority of patients have a comorbidity along with AR. The
most common concomitant diseases were septal deviation, con-
junctivitis, chronic rhinosinusitis with or without polyps, long
lasting dry caught, gastroesophageal reflux disease (GERD),
asthma and bronchial hyperactivity.

Analysis of the frequency and type of sensitization to stan-
dard inhalatory allergens is extremely significant since exposure
to aeroallergens contributes to both the exacerbation of the
symptoms and the formation of the disease itself. The standard
inhalatory allergens that were used in the skin prick test can be
categorized into three groups: indoor, outdoor and combined al-
lergens. Indoor allergens include house dust, Dermatophagoides
pteronyssinus, linen, animal hair, dog hair, cat hair, cockroaches,
feathers, cigarette smoke, fungus (mould) and bacteria. Outdoor
allergens are weed pollen, grass pollen and tree pollen, while
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combined allergens include both type of allergens. As far as our
results are concerned, indoor allergens alone comprised 18.8%
of patients, while combined indoor allergens made up 66.4% of
the patients. Outdoor allergens make up 33.6% alone, although
combined outdoor allergens make up 81.2% of the patients.
Combined allergens comprised 47.6% of a total number of the
patients. In a similar study, participants were hypersensitive to
combined indoor allergens in 77.5% of cases, while 67.6% were
positive to combined outdoor allergens. Hypersensitivity to both
allergen types (combined allergens) was verified in 48.4% of pa-
tients. When interpreting the results of both studies, it was estab-
lished that indoor allergens were more frequent in the other
study while outdoor allergens were predominant in ours. The re-
sults of combined allergens were approximately the same '™ '*.
An international study done by the European Community Respi-
ratory Health Survey (ECRHS) noted that different external fac-
tors which influence the prevalence of rhinitis and atopy were
determined by the geographical features of a particular envi-
ronment. For instance, our study confirmed that the most com-
mon pollen allergen in the region of Vojvodina was weed pol-
len. However, in the northern European countries, tree pollen
was pointed out to be the most common allergen. Similarly, hy-
persensitivity to grass pollen was most frequent in the majority
of other European countries. Thus, it can be said that sensitiza-
tion to pollens is different in regions all over Europe depending
on characteristics of that region such as vegetation and climate.
Social factors within certain environment should also be taken
into account when comparing the incidence of specific allergens
among regions. Hypersensitivity to cat hair, for example, af-
fected a relatively insignificant number of patients contributing
to only 4% of all allergens, while some studies show that cat
hair is the most common allergen in the adult population and in
children with rhinitis and/or asthma, ranging from 15%-50% in
western countries. The reasoning behind this information may
be attributed to the cat being the most common pet in these envi-
ronments " '*,

Our research showed that 72% of the patients were sen-
sitized to weed pollen, making it the most common allergen
among all pollens, outdoor allergens as well as all standard
inhalatory allergens. Grass pollen is the second most com-
mon allergen, comprising 61% of total allergens. Dermato-
phagoides pteronyssinus is the third most common allergen
when taking into account all allergens in total with a result of
46%; however, it is by far the most common indoor allergen.
Our results are in accordance with the results of another stud-
ies that confirm that weed pollen is the most common out-
door allergen and that Dermatophagoides pteronyssinus is
the most common indoor allergen. It is also important to
mention that pollens, when calculated together, compose
34% of all standard inhalatory allergens '™ '*.

When observing hypersensitivity of each pateient to the
number of allergens, it was established that 22% of individuals
were allergic to only one allergen. Interestingly enough, the
same result was observed in individuals who were allergic to
two allergens, whereas slightly fewer patients (20%) were aller-
gic to three allergens. In those hypersensitive to more allergens,
the frequency and percentage of the participants decreased.
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Conclusion

The majority of the patients tested via the skin prick

method had a positive allergic reaction to standard inhalator
allergens. Those in their third decade of life were the most

10.

commonly affected, with the female population being
slightly predominant. Outdoor allergens were the prevalent
group of allergens, with weed pollen as the most frequently
found type of allergen within the population.
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Hypogonadism in chronic obstructive pulmonary disease (COPD)

—risk factors

Hipogonadizam u hroni¢noj opstruktivnoj bolesti plu¢a (HOBP) — faktori rizika
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Abstract

Bacground/Aim. Chronic obstructive pulmonary disease
(COPD) is the leading cause of morbidity and mortality in
pulmonary pathology. However, apart from its own pulmo-
nary manifestations, this disease is also characterized by sys-
temic effects, including hypogonadism which is described
especially in the group of men with COPD. The aim of this
study was to evaluate risk factors for hypogonadism in men
with COPD. Methods. The study included 96 male patients
with COPD in stable phase of the disease. All patients were
checked for concentration of free testosterone in serum,
markers of systemic inflaimmation, tumor necrosis factor-o
(INF-), interleukin-18 (IL-18) and C reactive protein
(CRP), pulmonary function test, gas exchange parameters, a
6-minute walk test (6MWT), nutritional status and condition
of skeletal muscle (midthigh muscle cross-sectional area —
MTCSA using computed tomography). Results. Decreased
value of free testosterone was found in 37.5% of the pa-
tients. In the group with hypogonadism (free testoster-
one < 4.5 pg/mL), we found significantly increased setum
concentration of TNF-a (5.88 £ 3.21 vs. 3.16 £ 253
pg/mL; p < 0.05), significantly lower MTSCA (68.2 £ 18.72
vs. 91.1 * 21.4 cm?; p < 0.05) and the 6MWT (268.33 £
32.35 vs. 334.25 £ 43.25 m; p < 0.05). Lung function, gas
exchange markers and body mass index (BMI) were similar
in both groups. The multivariate regression analysis singled
out serum value of TNF-a as an independent predictor of
serum concentrations of free testosterone (B = -0.157; 95%
confidence interval: -0.262-0.053). Conclusion. In our
analysis we found that TNF-a as a marker of systemic in-
flammation is an independent predictor of the presence of
hypogonadism in the patients with COPD. Our results indi-
cate that hypogonadism predisposes to skeletal muscle wast-
ing and exercise intolerance in male COPD patients.

Key words:
hypogonadism; pulmonary disease, chronic
obstructive; risk factors.

Apstrakt

Uvod/Cilj. Hroni¢na opstruktivna bolest plu¢a (HOBP) je
vodedi uzrok morbiditeta i mortaliteta u pluénoj patologiji.
Osim pluénih manifestacija, HOBP karakterisu brojni sistemski
efekti, medu kojima je opisan i hipogonadizam posebno u
grupi muskaraca sa ovom bolesc¢u. Cilj studije bio je procena
faktora rizika za pojavu hipogonadizama kod muskaraca sa
HOBP. Metode. Istrazivanjem je obuhvaceno 96 bolesnika
muskog pola sa HOBP u stabilnoj fazi bolest. Kod svih
bolesnika odredena je koncentracija: slobodnog testosterona u
serumu, markera sistemske inflamacije, faktora nekroze tu-
mora-alfa (TNF-u), interleukin 1-beta (IL-1B) i C-reaktivnog
proteina (CRP), izvrSeno je ispitivanje pluéne funkcije, pa-
rametara gasne razmene, 6-minutni test hoda (6MWT), stanje
uhranjenosti 1 stanje skeletnih misica (dthigh muscle cross-sectional
area — MTCSA), pomocu kompjuterizovane tomografije).
Rezultati. Zastupljenost ispitanika sa hipogonadizmom je bila
37.5%. Ispitanici sa hipogonadizmom (slobodan testos-
teron < 4,5 pg/mL) su imali znacajno poveéanu koncentraciju
TNF-o u serumu (5,88 + 321 vs. 3,16 + 253 pg/ml;
2 <0,05), znacajno manji MTSCA (68,2 £ 18,72 vs. 91,1 £
21,4 cm?; p < 0,05) i GMWT (268,33 £ 32,35 vs. 334,25 & 43,25
m; p <0,05). Nije ustanovljena statisticki znacajna razlika iz-
medu ove dve grupe ispitanika u pogledu starosti, parametara
pluéne funkcije i gasne razmene, kao i indeksa telesne mase.
Pomocu multivarijantne resgresione analize kao nezavisni
prediktor koncentracije slobodnog testosterona izdvojila se se-
rumska vrednost TNF-a (B= -0.157; 95% interval poverenja: -
0.262-0.053). Zakljucak. Analizom je ustanovljeno da TNF-a,
kao sistemski marker inflamacije, predstavlja nezavisni predik-
tor za postojanje hipogonadizma kod bolesnika sa HOBP. Hi-
pogonadizam je znacajno povezan sa gubitkom misi¢ne mase i
losijim tolerisanjem napora kod ovih bolesnika.

Kljucne reci:
hipogonadizam; pluca, opstruktivna bolest, hronicna;
faktori rizika.
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Introduction

Chronic obstructive pulmonary disease (COPD) is the lead-
ing cause of morbidity and mortality in pulmonary pathology.
However, apart from its own pulmonary manifestations, this dis-
ease is also characterized by systemic effects which are reflected
in other tissue damage '. The COPD patients with progressive dis-
ease develop hypoxaemia and hypercapnia and systemic inflam-
mation which can, along with the use of chronic glucocorticoid
therapy, result in hypogonadism *. Previous investigations showed
that male patients with COPD could develop hypogonadism and
there was evidence that these patients had significant atrophy of
Leydig cells. It was observed that many patients with COPD,
most of whom are middle-aged or elderly, fit the profile of late-
onset hypogonadism manifested by diminished energy level, li-
bido and loss of skeletal muscle mass **. One study showed that
75% of male COPD patients with low level of serum testosterone
also had a low level of gonadotropine (secundary hypogonadism),
while at the remaining 25% increased gonadotropine level (pri-
mary hypogonadism) was noticed °.

Recent studies on male COPD patients have implied
that hypogonadism could contribute to development of skele-
tal muscle dysfunction. Physical inactivity — sedentary life-
style in patients with advanced chronic obstructive pul-
monary disease (COPD) leads to weakening of muscles of
lower extremities, especially quadriceps which is closely re-
lated to atrophy of muscles of thigh region .

The primary aim of this study is to assess the potential
risk factors for hypogonadism in male COPD patients in sta-
ble state of the disease.

Methods

This clinical, cross-sectional study was conducted at the
Clinic for Pulmonology, Clinical Centre Kragujevac, from
January 2015 to June 2016. The protocol study was approved
by the local Ethics Committee and written informed consent
was obtained from each patient.

Subjects

The study included 96 male COPD patients in stable phase of
the disease. All included patients fulfilled criteria for the COPD di-
agnosis according to Global Initiative for Chronic Obstructive Lung
Disease (GOLD) and they were in stable phase of the disease (with-
out systemic corticosteroid therapy in last 4 weeks).

Exclusion criteria were: patients unable to perform lung
function testing and a 6-minute walking test, patients with myo-
cardial infarction within last 4 months, patients with unstable
angina pectoris or heart failure NYHA III and IV as well as pa-
tients with history of primary or secondary hypogonadism, alco-
hol consumers and those with chronic kidney disease.

Laboratory assessments

Blood samples were taken by cubital venipuncture in
the morning. Then, sex hormone was measured.

To measure the concentration of free serum testosterone
for hypogonadism estimation, immunohistochemistry method

(enzyme-linked immunosorbent assay — ELISA technology)
was used (Nova Tec Immunodiagnostica Gmbh, Dietzen-
hbach, Germany). Cut off value for normal free serum testos-
terone was > 4.5 pg/mL. Based on that value, the patients
were divided into 2 groups: one with the value of free testos-
terone > 4.5 pg/mL (normal value) and one with serum free
testosterone below 4.5 pg/mL (decreased value). Systemic
inflammation markers were serum concentration of tumor
necrosis factor-a (TNF-a), interleukin-1f (IL-1B) which
were measured by immunochemistry method (ELISA tech-
nology) (Orgenium, Helsinki, Finland) and C reactive pro-
tein (CRP).

Pulmonary function tests

All patients underwent standard spirometry testing before
and after bronchodilator inhalation. The lung function testing
was done by spirometer (Master Screen Pneumo Jaeger, Ger-
many). Forced vital capacity (FVC), forced expirium volume in
the first second (FEV1) and FEV1/FVC ratio were measured.
The subjects who had postbronchodilatatory FEV1/FVC < 0.70
were classified into 4 COPD severity groups based on the Glob-
al Initiative for Chronic Obstructive Lung Disease (GOLD) cri-
teria: FEV1 >80% of predicted (GOLD 1: mild stage), 50% <
FEV1 < 80% of predicted (GOLD 2: moderate stage), 30% <
FEV1 < 50% of predicted (GOLD 3: severe stage), FEV; <30%
of predicted (GOLD 4; very severe stage).

Body plethysmography (Master Screen Body Jaeger,
Germany) was used to measure the total pulmonary capacity
(TLC), thoracic gas volume at the end of calm expirium
(TGV), residual volume (RV) and RV/TLC ratio.

Nutritional status

Nutritional status was determined according to the body
mass index (BMI) calculated as body mass expressed in kil-
ograms divided with squared body height expressed in me-
ters. Undernutrition is defined as BMI < 18.5kg/m?, normal
nutrition is defined as BMI = 18.5-24.9 kg/m?, overnutrition
is defined as BMI = 25-29.9 kg/m? and obesity is defined as
BMI > 30 kg/m?.

Sx-minute walking distance

Six-minute walking test (6MWT) was performed for
exercise tolerance estimation. The test was performed on 30
meters distance and the total distance passed was expressed
in meters (m).

Skeletal muscle condition

Area of cross-section of right femur muscles (midthigh
muscle cross-sectional area — MTCSA) in the middle of the
distance between pubic symphysis and femur condyle was
measured by computed tomography (CT) in all patients (CT-
Toshiba Scanner TSX101A). MTCSA density within values
of 40-100 HU was determined by measuring this tissue area.
MTCSA less than 70 cm? was considered to be a decreased
value of cross-sectional area of the right femur muscle. All
pictures were analyzed by one (blinded) investigator.
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Satigtical analysis

Descriptive statistic methods of middle values (arith-
metic average, mediana), variability values (standard devia-
tion, interval of variation, minimal and maximal value) and
structure indicator (presented as percentage) were used. Sig-
nificance of difference of continual data was tested with the
t-test for 2 independent samples and with the Mann-Whitney
U test and Wilcoxon signed rank test. Significance of differ-
ence frequency of categorical data was tested with the Fisher
accurate probability test. The linear regression analysis was
used to examine the relationship between free testosterone
and the test scores, lung function, and 6 MWD. Using multi-
variate regression analysis, we examined the influence of the
individual variables as independent predictors for observed
parameters. Data were worked out in the SPSS (Statistical
Package for Social Sciences)19.0 program.

Results

In this study, 96 male patients with stable COPD were
investigated. The average age was 68.8 = 9.64 years (range
57 to 79 years). Twenty-eight (29.2%) patients were current
smokers. Thirty-six (37.5%) patients had mild and moderate
COPD, 36 (37.5%) severe and 24 (25.0%) patients suffered
from very severe COPD (Table 1).

Table 1
Demographics characteristics, GOLD study, inflammatory

markers, MTCSA and 6MWT in the study group (n = 96)

Characteristics Values
Age (years), mean = SD 68.82 +9.64
BMI (kg/m?), mean + SD 21.7+£2.35
Smoking habits, n (%)
current smoker 28(29.2)
ex-smoker 68 (70.8)
COPD stage, n (%)
GOLD 1 and 2 36 (37.5)
GOLD 3 36 (37.5)
GOLD 4 24 (25.0)
Inflammatory markers, mean + SD
CRP (mg/L) 6.81£8.61
TNF-o (pg/mL) 4.45+£2.55
IL-1B (pg/mL) 184.49 +56.54
MTCSA (cm?) 86.92 + 14.5
6MWT (m) 302.2+24.23

BMI - body mass index; COPD - chronic obstructive
pulmonary disease; GOLD - global initiative for chronic
obstructive lung disease; CRP — C reactive protein; TNF-a —
tumor necrosis factor-a; IL-1p — interleukin-1g; MTCSA —
midthigh muscle cross-sectional area; 6MWT — six-minute
walking test; SD — standard deviation.

Tabele 2
Characteristics of the patients in the groups with low and normal value of free testosterone
Variable Free testosterone
<4.5pg/mL > 4.5pg/mL P
COPD patients, n (%) 36 (37.5) 60 (62.5)
Age (years), mean + SD 68.50 + 7.69 67.83 +£9.42 0.315
BMI (kg/m?), mean + SD 20.7+3.8 23.7+6.4 0.138
Smoking habits, n (%)
current smokers 10 (27.8) 18 (30.0) 0.871
ex-smokers 26 (72.2) 42 (70.0) 0.753
Lung function parameters, mean = SD
FVC (%) 56.65 +37.71 61.06 =32.80 0.362
FEV1 (%) 37.60+17.91 37.88 +£20.29 0.438
FEV1/FVC 45.52 +8.13 42.72 £16.98 0.713
TLC (%) 123.25+23.82 117.15 +43.09 0.227
TGV (%) 191.48 +£50.34 170.93 + 80.87 0.093
RV (%) 237.38 +72.71 198.75 + 110.53 0.068
RV/TLC 69.19 + 15.46 60.83 £21.97 0.348
Parameters of gas exchange (mmHg), mean + SD
Pa0O2 8.99+£2.02 8.05+1.52 0.440
PaCO2 6.15+1.52 6.58 +1.81 0.287
COPD stage, n (%)
GOLD 1 and 2 12 (33.3) 24 (40.0)
GOLD 3 14 (38.9) 22 (36.7)
GOLD stage 4 10 (27.8) 14 (23.3)
Inflammatory markers, mean + SD
CRP (mg/L) 7.2+6.21 7.71£9.71 0.322
TNF-a (pg/mL) 5.88+3.21 3.16 £2.53 0.021*
IL-1pB (pg/mL) 195.9 £ 87.73 195.56 + 62.70 0.452
MTCSA (cm?) 68.2+18.72 91.1£21.4 0.014*
O6MWT (m) 268.33 +32.35 334.25 +43.25 0.023*

x2 test; * statistically significant.

BMI - body mass index; FVC — forced vital capacity; FEV1 — forced expirium volume in the first second; FEV1/FVC — forced
expirium volume in the first second/forced vital capacity ratio; TLC — total pulmonary capacity; TGV — thoracic gas volume at the
end of calm expirium; RV — residual volume; RV/TLC - residual volume/total pulmonary capacity ratio; PaO2 — partial pressure
of oxygen; PaCQO2 — partial pressure of carbon dioxide; COPD — chronic obstructive pulmonary disease; GOLD — global initiative
for chronic obstructive lung disease; CRP — C reactive protein; TNF-o — tumor necrosis factor-o; IL-1f — interleukin-1p; MTCSA —
midthigh muscle cross-sectional area; 6MWT — six-minute walking test; SD — standard deviation.

Novkovi¢ Lj, et al. Vojnosanit Pregl 2019; 76(1): 55-60.



Page 58

VOIJNOSANITETSKI PREGLED

Vol. 76, No 1

The average free testosterone value in the study group
was 13.99 +£20.89 pg/mL (range 0.45 to 96.45 pg/mL). We
found a low value of free testosterone (< 4.5 pg/mL) in 36
(37.5%) patients. According to the value of free testosterone, the
patients were divided into 2 age matched groups (Table 2).

There was not statistically significant difference be-
tween parameters of lung function. We found that the value
of free serum testosterone and a stage of COPD were inde-
pendent (% p=0.177).

Analysis of systemic inflammatory markers between
groups showed significant difference only for serum values
of TNF-a (Table 2). The patients with the low value of se-
rum free testosterone had significantly lower mean value of
MTCSA and distance traveled during the 6MWT.

Using the univariate and multivariate linear regression
analysis, we examined the influence of individual variables as
independent predictors of the free testosterone value (Table 3
and 4). The multivariate regression analysis singled out the se-
rum value of TNF-a as an independent predictor of free testos-
terone concentration in serum in the male COPD patients.

Table 3

Univariate Analysis of Risk Factors Related to plasma
level of free testosterone

The observed risk Univariate regression analysis

factors "B (95% CI) p
Age (years) 0.089 (0.021-0.199) 0.109
BMI (kg/m?) 3.988 (-0.02-7.995) 0.047%*
FEV1 (%) 0.033 (-0.019-0.084) 0.220
TLC (%) -0.025 (-0.115-0.065) 0.703
RV/TLC -0.002 (-0.045-0.042) 0.839
PaO2 (mmHg) 0.131 (-0.021-0.284) 0.042%*
CRP (mg/L) -0.184 (-0.386-0.018) 0.303
TNF-a (pg/mL) -0.192 (-0.284-0.10) 0.01*
II-1 (pg/mL) -0.076 (-0.239-0.086) 0.208

*Unstandardized coefficient B; *statistically significant.

BMI - body mass index; FEV1 — forced expirium volume in
the first second; TLC — total pulmonary capacity; RV/TLC —
residual volume/total pulmonary capacity ratio; PaO2 —
partial pressure of oxygen; CRP — C reactive protein; TNF-a
— tumor necrosis factor-o; IL-1p - interleukin-1p; CI — con-
fidence interval.

Table 4

Multivariate regression analysis of risk factors related to
plasma level of free testosterone

Multivariate R*= 0.929

The observed risk

factors B (95% CI) p
BMI (kg/m?) 0.024 (-0.036-0.085) 0.687
Pa02 (mmHg) 1.192 (-1.844-4.229) 0.198
TNF-a (pg/mL) -0.157 (-0.262-0.053) 0.004

*Unstandardized coefficient B; *statistically significant.
BMI - body mass index; PaO2 — partial pressure of oxygen;
TNF-o - tumor necrosis factor-a.

Discussion

In our study, 96 men with stable COPD were investi-
gated and subdivided into 2 groups according to the serum
free testosterone level (< 4.5 or > 4.5 pg/mL). In the group of
patients with the low free testosterone level, a significantly
higher value of TNF-o, along with the lower values of
MTCSA and 6MWT were found. The level of free serum
testosterone and the stage of COPD were found to be inde-
pendent. TNF-a seems to be an independent predictor of the
serum free testosterone level in the COPD patients.

Decreased levels of anabolic hormones have been de-
scribed in various chronic illnesses, including chronic respi-
ratory diseases. It was shown that many chronic illnesses,
such as hypertension, diabetes and cerebrovascular illnesses,
are associated with deficit of serum testosterone. Since
COPD is also a chronic disease, it can be manifested through
the decreased level of serum testosterone — hypogonadism .

In our study, we showed that hypogonadism was pre-
sent in 37.5% of the COPD male patients. Our results are
similar to results from Laghi et al. * who reported hypo-
gonadism percentage of 38% in their study. Several recently
published studies reported that prevalence of hypogonadism
in males with COPD varies between 22% and 69% °. Sig-
nificant variations in reported prevalence rates could be ex-
plained by the use of different criteria in patient selection,
small sample size, the age of patients and their race.

COPD, as well as other chronic illnesses, is character-
ized by an increased concentration of inflammatory cyto-
kines in circulation which results in a shift of balance to-
wards catabolism with a decrease in anabolic effects ~ '°.
Apart from local inflammation in the airways, the low grade
systemic inflammation, caused by the presence of numerous
inflammatory cytokines within circulation and high concen-
tration of certain inflammatory mediators on systemic level,
was also noticed ''. The low level of systemic inflammation
is considered to be involved in patogenesis of various ex-
trapulmonary disorders, systemic COPD manifestations, in-
cluding skeletal muscle dysfunction and hypogonadism '
TNF-o and other inflammatory cytokines are partially re-
sponsible for muscle weight loss and cachexia 2.

The analysis of systemic inflammation markers in our
study showed that a statistically significant difference be-
tween groups with normal and low values of free testoster-
one was found only for serum of the TNF-a value. Also, the
serum value of TNF-a was found to be an independent pre-
dictor of free testosterone. However, Daabis et al. "* did not
find any significant correlation between the low testosterone
and markers of systemic inflammation [high-sensitivity C re-
active protein (hs-CRP) and interleukin-6 (IL-6)]. Similarly,
in the study from Karadag et al. ° , there was no correlation
between sex hormones and TNF-a or IL-6.

Even though systemic inflammation is considered to be
a possible cause of decreased level of free testosterone in the
COPD male patients, currently, available literature data show
no clear evidence to support this theory.

We found no correlation between the free serum tes-
tosterone levels and the COPD stages.
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Also, no statistically significant lower average value of
FEV1 and other parameters of lung function was measured
in the group of the COPD patients with low value of free tes-
tosterone. Other studies did not show any association be-
tween free serum testosterone and the stage of COPD, ei-
ther ®, ' '°. A recent study showed significantly positive cor-
relation between serum free testosterone concentrations and
FEV1 ". In the group of patients suffering from very severe
COPD with the lowest FEV1 value, the testosterone level
was lower than in other groups. As the severity of disease in-
creased, testosterone decreased while luteinizing hormone
(LH), follicle-stimulating hormone (FSH) increased in com-
pensation. Shaker et al. ', who analysed the sex hormones
level in the COPD patients during exacerbation and one
month after the exacerbation, proved that the low levels of
serum testosterone, found in these patients, were signifi-
cantly correlated with severity of airway obstruction, meas-
ured by FEV1.

In the group of patients with the low value of free tes-
tosterone, we found the significantly lower values of periph-
eral muscle mass, evaluated by CT (MTCSA). Previous stud-
ies showed that low serum testosterone level could contribute
to skeletal muscle dysfunction in the COPD male patients,
that is to muscle wasting '*'’, mainly due to high prevalence
of hypogonadism in advanced stages of disease and also due
to reduced anabolic effects of testosterone on muscles. How-
ever, it could not be claimed that the reduced level of serum
testosterone is a key factor in muscle wasting. Muscle wast-
ing with significant protein decomposition is associated with

systemic inflammation which is also present in COPD . In-
creased concentration of inflammatory cytokines in some COPD
patients with muscle wasting "', could be attributed to decreased
testosterone secretion and influence on the Leydig cell function
'8 On the other side, anabolic hormones have the tendence to
,-down regulate” cytokine expression, so that the reduced testos-
terone could induce an increase of the inflammatory cytokine
IL-6 level, which potentiates its pro-catabolic effect '* ' '® It
seems that there is a regulatory loop in-between the inflamma-
tory cytokines and anabolic steroids '*'®.

Muscular wasting is frequently encountered in the
COPD patients and is related to a decrease in exercise toler-
ance '°. Our results showed significant reduction of the exer-
cise tolerance, measured by 6MWT in the COPD patients
with hypogonadism. Regarding the fact that significantly
lower MTSCA was found in the group of patients with hy-
pogonadism, possible explanation is that hypogonadism con-
tributes to low exercise tolerance in these patients through its
influence on muscle wasting. Other studies have not con-
firmed that there is a relation between reduced exercise tol-
erance and the level of testosterone * '* .

Conclusion

In our analysis we found that TNF-o as a marker of sys-
temic inflammation is an independent predictor of the presence
of hypogonadism in the patients with COPD. Our results indi-
cate that hypogonadism predisposes to skeletal muscle wasting
and exercise intolerance in the COPD male patients.
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Abstract

Background/Aim. Many authors find that impacted max-
illary canines is associated with missing and peg-shaped lat-
eral incisor. The aim of this study was to examine the preva-
lence of peg-shaped and missing lateral incisor in subjects
with impacted maxillary canines, and compare the size of
maxillary lateral incisor on the side with palatally impacted
canines and on the opposite side of the jaw where there is
no impaction. Methods. The study included 64 patients
with 80 impacted maxillary canines (23 males and 41 fe-
males, mean age 16.3). For each maxillary unerupted canine,
precisely correct localization and classification into groups
was done. We analyzed the morphology of the lateral incisor
(normal, atypical) and frequency of missing of lateral maxil-
lary incisors with canine impaction. Then, from the men-
tioned examinees sample with the maxillary canine teeth, a
subgroup was formed. The criteria for selection were those
with unilateral palatally impacted canines (33 subjects, 22
females and 11 males, mean age 17.8 years). The linear vari-

Apstrakt

Uvod/Cilj. Mnogi autoti pronalazili su da su atipi¢ni latet-
alni sekutidi, kao i njihov nedostatak, udruzeni sa impakci-
jama maksilarnih o¢njaka. Cilj ovog rada bio je da se ispita
ucestalost atipi¢nih lateralnih sekuti¢a i njihov nedostatak
kod pacijenata sa impaktiranim maksilarnim oc¢njacima kao i
da se uporede velicine maksilarnih lateralnih sekutia na
strani gde postoji palatinalno impaktiran oc¢njak i na suprot-
noj strani vilice, gde ne postoji impakcija. DuZina i Sirina
lateralnih sekuti¢a merene su na trodimentzionalnim snim-
cima. Metode. Istrazivanjem je bilo obuhvaceno 64 ispi-
tanika (23 muskog pola i 41 zenskog pola, prosecne starosti
16,3 godine) sa 80 impaktiranih maksilarnih ocnjaka. Za
svaki impaktirani o¢njak precizno je odredena njegova loka-

ables of the maxillary lateral incisor were measured by using
digital measurements tools. The test was used to test the
differences between the groups. Results. Normal morphol-
ogy of the lateral incisors was found in 72% of the subjects
with the impacted canines, 11.2% of the subjects had the
peg-shaped lateral incisors, 6% had a bilateral and 4% had
unilateral deficiency of lateral incisors. In the subgroup of
the patients with unilateral palatal impaction, the middle
value of the length of the lateral incisors was 1.9 mm short-
er and the middle value of the width of the lateral incisors
was smaller by 0.9 mm when comparing to the control
group. Conclusion. The frequency of the deficiency of lat-
eral incisors was statistically significantly higher in the group
with palatal canine impaction. The maxillary lateral incisors
on the side with palatally impacted canines were smaller
than those on the side where there was no impaction.

Key words:
cuspid; tooth, impacted; incisor; cone-beam computed
tomography.

lizacija (bukalan, palatinalan ili sredina alveole) pomocu
trodimenzionalnog snimka maksile na osnovu cega su po-
deljeni u grupe po mestu impakcije. Analizirana je mor-
fologija lateralnih sekuti¢a (normalni, atipicni) i ucestalost
nedostatka lateralnih sekuti¢a u grupi sa bukalnim i palati-
nalnim impakcijama, a zatim je iz te grupe ispitanika izdvo-
jena podgrupa. Kriterijum za odabir bile su unilateralne
palatinalne impakcije o¢njaka (33 ispitanika, 22 zenskog pola
i 11 muskog pola, prose¢ne starosti 17,8 godina). T-test je
koris¢en za testiranje razlika izmedu grupa. Rezultati.
Ukupno 72% ispitanika sa impaktiranim o¢njacima imalo je
lateralne sekuti¢e normalne morfologije, 11,2% konic¢ne lat-
eralne sekutice, 6% ispitanika imalo je bilateralni nedostatak
lateralnih sekutica i 4% unilateralni nedostatak lateralnog
sekuti¢a. U podgrupi ispitanika sa unilateralnim palatinalnim
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impakcijama srednja vrednost duzine lateralnih sekuti¢a bila
je za 0,9 mm kraca, u poredenju sa kontrolnom grupom.
Zakljucak. Ucestalost nedostatka lateranih sekuti¢a bila je
statisticki znacajno veca u grupi ispitanika sa palatinalnim
impakcijama o¢njaka nego u grupi sa bukalnim impakcijama
oc¢njaka. Lateralni sekutici na strani palatinalno impaktiranih

oc¢njaka bili su manji od onih na strani na kojoj nije bilo
impakcije.

Kljuéne reci:

ocnjaci; zub, impakcija; sekuti¢i; tomografija,
kompjuterizovana, konusna.

Introduction

The impaction of maxillary canines is associated with
lateral incisor anomalies and the other orthodontics maloc-
clusions, some of which can be a cause or consequence for
canine impaction.

Broadbent ' stated that the most common reason given
for palatal displacement of the permanent maxillary canine
was the fact that it had a long and tortuous eruption path, be-
ginning close to the floor of orbit. It was considered that,
compared with other permanent teeth, this tooth had much
further to travel before it erupted into the mouth and, there-
fore, it had a great chance of “losing its way”. This has been
standard teaching for many decades. Hitchin > considered
that crowding of the dentition was the reason for this condi-
tion, although he offered no evidence to support his conten-
tion. In a series of other studies Jacoby 3 Becker !, Becker et
al.® and Brin et al. ® pointed out that the likelihood of palatal
displacement was much reduced where crowding was pre-
sent. They showed it to be a far more prevalent occurrence
when there was excessive space in dental arch.

Miller " and Bass ® recorded a high prevalence of con-
genitally anomalies of maxillary lateral incisors associated
with the palatally impacted maxillary canines. The canines
initially had a strong mesial developmental path, which al-
tered early on with the canine being guided downwards, ap-
parently along the distal aspect of the lateral incisor root.
They concluded that, in the absence of this guiding influ-
ence, the canine continued its mesial and palatal path. The
tooth then became impacted in palatal area, posterior to the
central incisors, and failed to erupt in its due time, if at all.
Miller 7 assumed that since a peg-shaped or otherwise ab-
normally small lateral incisor developed a root of more or
less normal length, such a tooth would provide the required
guidance for normal eruption of its adjacent canine. There-
fore, he rationalized that these anomalous teeth could not be
an aetiological factor in canine impaction.

A series of clinical studies that followed indicated a sta-
tistically significant number of normal, small and peg-shaped
lateral incisors associated with impacted maxillary canines
compared with the general population. In the general popula-
tion, 93% of all lateral incisors have normal morphology,
compared with only 52% of the subjects with impacted ca-
nines. The deficiency of lateral incisor was found in 1.8% of
general population, compared with 5.5% in cases of im-
pacted maxillary canines, which occur three times more of-
ten °. These results clearly support Bass's * and Miller's ’ the-
ory that lateral incisor manage in normal eruption of the
permanent canines. Without this guidance, normal eruption
of permanent canines is compromised even five times.

It was reported that, in Israel population, the prevalence
values of small lateral incisors were 4%, peg-shaped 1.8%
and missing lateral incisor 1.3%. In one study, 42.6% of
palatally displaced canines were found to be associated with
lateral incisor anomalies, 25.3% of palatally displaced ca-
nines were adjacent to small lateral incisor, 13.3% had peg-
shaped lateral incisor and 4% of the subjects had missing lat-
eral incisor .

A meta-analysis showed that the prevalence values of
congenital absence of maxillary lateral incisors were 1.55%
for males and 1.78% for females and there was no statisti-
cally significant difference between the sexes '

Becker and Chaushu ' found that approximately a half
of their subjects with palatally displaced canines had delayed
dental development. Chaushu et al. * subsequently stated
that there might be two distinct palatally displaced canines
subgroups among the male subjects but not among the fe-
male subjects. Nevertheless, Oliver '* found that both sexes
with palatally displaced canines had delayed dental devel-
opment, with a familial trend of delayed dental development
among their siblings.

The latest study '° was to investigate the prevalence of peg-
shaped maxillary lateral incisors and the incidence of associated
dental anomalies in children. Among children with peg-shaped
lateral incisors, the frequencies of associated dental anomalies
were as follows: 31.8% of congenitally missing teeth, 19.7%, of
dens invaginatus, 12.1% of palatally displaced canines, 7.6% of
supernumerary teeth and 7.6% of transposition.

It has been reported that the mesiodistal width of the
crown of the lateral incisors was smaller in a palatally dis-
placed canines sample '°. Palatally displaced canines were
also showed to be associated with short lateral incisor roots,
thus, it was suggested that there was a link between lateral
incisor crown size and root length ' **.

The aim of this study was to analyze morphology of
maxillary lateral incisors and examine the prevalence of peg-
shaped and missing of maxillary lateral incisors which were
associated with maxillary impacted canines as well as to
compare the size of maxillary lateral incisors between the
group of lateral incisors with palatally displaced canines and
the control group (on the contralateral side of jaw where
there is no canine impaction).

Methods

This study included 64 examinees with 80 impacted
maxillary canines (23 males and 41 females, mean age 16.3
years). Each patient underwent clinical examination, in-
traoral and extraoral photographs and the cone beam com-
puted tomography (CBCT) image of maxilla were done.
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For each maxillary unerupted canine, precisely correct
localization was determined by impaction (buccal, palatal or
midalveolar) and thus divided the subjects into groups. We
analyzed the morphology of the lateral incisor (normal, atyp-
ical) and frequency of missing of lateral maxillary incisors in
subjects in the group with the buccal impaction and the
group with palatal impaction canines.

Then, a subgroup was formed from the mentioned ex-
aminees sample with the maxillary displaced canines. The
criteria for selection included those with unilateral palatally
impacted canines (33 examinees, 22 female and 11 male,
mean age 17.8 years). The subjects with buccally or midal-
veolarly impacted canines, transposed canines and premo-
lars, transposed canines and lateral incisors and severely re-
sorbed maxillary lateral incisors were excluded. Thirty pala-
tally impacted canines fulfilled the inclusion criteria and
were available.

We measured the length and the width of the lateral in-
cisors on the side where palatally impacted canines were and
compared with lateral incisors on the contralateral side,
where there was no impaction of canines. In this study, the
width and the length of the lateral incisor was measured us-
ing three-dimensional CBCT images.

The cone-beam volumetric tomography DICOM files
were imported into the OnDemond software (Cybermed. Inc
version 2011) and the volumetric images (voxel size 0.2 mm,
field of volume 75*100 mm) were reoriented with the long
axis of lateral incisor vertical and then reconstructed into im-
ages of sagittal slice through the maxillary lateral incisors.
The linear variables of the maxillary lateral incisors were
measured by using digital measurement tools. The length of
lateral incisors was measured on the sagittal slice image. The
width of crowns were measured on the axial slice image
across the equator of the lateral incisor crowns.

The data primarily obtained were analyzed with de-
scriptive methods and methods for testing statistical hy-
potheses. From descriptive methods, measures of central
tendency (median), measures of variability [standard devia-
tion (SD), variation interval] and the relative numbers (struc-
ture indicators) were used. For testing hypotheses, the meth-
ods used were the xz test, Student’s t-test, Fisher’s test.

Results

In this study, a total of 64 patients with CBCT images
were enrolled and 80 impacted maxillary canines were diag-
nosed and analyzed individually. The mean age of the patients
was 16.3 years (SD =+ 4.3 years, range: 12-33 years). Of 64 ex-
aminees in research, 41 (64.1%) were females which was sig-
nificantly more important than the representation of 23 (35.9%)
male examinees. Of 80 impacted maxillary canines, 19
(23.75%) were buccally impacted, 3 (3.75%) in the middle of
alveolus and 58 (72.5%) palatally impacted canines.

The side and the frequency of impacted maxillary ca-
nines on the cach side are presented in Table 1.

There were 48 subjects with unilaterally impacted max-
illary canines. The female subjects prevailed — 32 (50%) in

comparison to the male subjects — 16 (25%), which was sta-
tistically significant difference (x*= 8.46; p< 0.01) (Figure 1).

Table 1

Descriptive data regarding morphology and location of
impacted canines in 64 patients

Variable n (%)
Canines (n = 80)
unilateral 48 (75)
bilateral 16 (25)
Age (year of patients), mean + SD 16.3 £4.3 (12-33)
(range)
Gender
male 23 (35.9)
female 41 (64.1)
Canine type
right 39 (48.8)
left 41 (51.2)
Canine localization sagittal
labial 19 (24)
palatal 57 (72)
midalveolar 34)
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All values are given as n (%) of canines or patients, except
for age [mean + standard deviation (SD) (range)].
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Fig. 1 — Distribution of unilateral and bilateral impacted
maxillary canines according to the gender of subjects.

There was no statistically significant difference be-
tween the buccal and palatal impaction groups with missing
lateral incisors (Fisher's exact probability test, p= 0.498).
The missing of lateral incisors was present in 13 (16.3%) ex-
aminees only within the group of palatal impactions of max-
illary canines. Atypical lateral incisors which were present
within both groups, in the case with palatally impacted ca-
nines (7.5%) and with bucally impacted canines (3.7%).
There was no statistically significant differences between
gender regarding frequency of missing lateral incisors (the
Fisher's exact probability test, p=0.757) (Table 2).
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Table 2

Distribution of missing and peg-shaped lateral maxillary
incisors with impacted maxillary canines

Variable Number (%) p*
Morphology of lateral incisors
missing 13 (16.3)
normal 58 (72.5)
peg shaped 9(11.2)
Missing lateral incisors by gender
male 4(13.3) *
female 9(18) 0.757
Missing lateral incisors by impacted
canine side
bucally impacted canine 0(0) 0.498"
palatally impacted canine 13 (16.3)
Peg-shaped lateral incisors
with bucal impacted canine 33.7) 0.638"
with palatally impacted canine 6(7.5)

"Fisher’s exact probability test.

There was an interesting information in the study of the
morphology of lateral incisors in the subjects with maxillary
canine impaction. The results concerning our examinees with
impacted maxillary canines were: 72% of all lateral maxil-
lary incisors had normal morphology, 11.2% were peg-
shaped, 4% of subjects had bilaterally missing lateral incisors
and 6% had unilaterally missing lateral incisors (Figure 2).

bilaterally
missing
lat.incisor, 4%

unilaterally
missing
lat.incisor, 6%

peg-
shaped, 11.20%

Fig. 2 — Morphology of lateral incisors with impacted
maxillary canines.

In Table 3, the length of the lateral incisors and the
width of lateral incisors in the subgroup with impacted ca-
nines and that with no conine impaction. The average value

of the width of the tested lateral incisors was 5.9 + 0.6 mm
while the control lateral incisors was 6.1 + 0.5 mm, which
was a statistically significant difference (Student’s t-test, t =
2.353; p=0.022).

The average value of the length of the tested lateral in-
cisor was 19.7 £ 3.0 mm, while that of the control lateral in-
cisors was 20.6 = 1.7 mm, which was a statistically signifi-
cant difference (Student’s t-test, t = 2.362; p = 0.022), i.e.
lateral incisors on the side with canine impaction were short-
er than those in the control group.

Palatally displaced canines were associated with shorter
lateral incisor roots by 1.9 mm compared with lateral incisor
roots in the control group (Table 3).

Also, there was a statistically significant difference re-
garding the mesiodistal width of the lateral incisors where
tested lateral incisors were smaller than the lateral incisors in
the control group for 0.9 mm (Table 3).

Discussion

Palatally displaced canines have been associated with missing
lateral incisors and other animalies *° . In another study, palatally
displaced canines were reported to be associated with peg-shaped or
missing lateral incisors, other impacted and missing teeth and deep
bite with retroclined maxillary incisors *.

Lai et al.** found that 70.9% of lateral incisors were
normal within their subjects with impacted maxillary ca-
nines, 26.1% were peg-shaped and 2.99% missing lateral in-
cisors. Garib et al. 25 found in a subgroup of patients with
peg-shaped maxillary lateral incisors (aged 10 years and
above) the prevalence of palatally displaced canines of 5.2%.

The similar results could be found in our subjects with
impacted maxillary canines: 72% of all lateral maxillary in-
cisors had normal morphology; 11.2% were peg-shaped, 45
of subjects have bilaterally missing lateral incisors and 6%
had unilaterally missing lateral incisors.

In their researches, Liu et al. *® and Scheied et al. % also
found a statistically significant difference in length and width
of lateral incisors in comparison with a control group of lat-
eral incisors in the subjects where there was no canine im-
paction. However, the mean length of the lateral incisors re-
ported in their study was much greater than that in our study
because their measurements were mostly based on pano-
ramic radiographs or periapical radiographs.

127

Table 3
Widths and lengths of lateral incisors in examined patients
.Lat.e ral mean = SD Med Min Max p*
incisor (mm)
Width
tested 59+0.6 6.0 4.0 7.0 0.022
control 6.1+£0.5 6.2 4.2 7.3
Length
tested 19.7£3.0 20.3 12.5 22.3 0.022
control 20.6+1.7 20.9 13.4 23.3

SD — standard deviation; Med — median; Min-Max — minimal-maximal value; "Student’s t-test.
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Liuk et al. *® used CBCT imaging and noted the differ-
ence in the length of lateral incisors by 2.1 mm, and in the
width by 0.7 mm. Our study demonstrated that CBCT meas-
urements were reliable and accurate, too 2. In this study, the
mean length of maxillary lateral incisors in the palatally dis-
placed canine group was significantly shorter than the length
in the control group by 1.9 mm, and the mean widths in di-
mension of the maxillary lateral incisors in the palatally dis-
placed canine group were significantly smaller than those in
the control group by 0.9 mm.

The authors conducted a comparison of the lateral di-
mensions of the maxillary incisors in subjects with palatally
impacted canines and other subjects of the control group
without impacted canines. The difference in lateral maxillary
incisors was important because of the same subjects were in-
volved of the maxilla different sides (therefore the appropri-
ate subgroup with unilateral palatal impaction was isolated).

It was suggested that the smaller mesiodistal crown
width of lateral incisors associated with palatally impacted
canine might just reflect the shorter root length. In the pa-
tients with impacted maxillary incisors there was a higher in-
cidence of peg-shaped or missing lateral maxillary incisors

and other malocclusion. It is important to carefully plan the
curing to the end of the treatment in order to satisfy aesthetic
and functional criteria of occlusion.

The limitation of this study was that the palatally dis-
placed canine group from the radiology practice could not
represent the general population.

Conclusion

The missing lateral incisors was present in 16.3% of the
cases, only among the subjects with palatally impacted ca-
nines. Atypical lateral incisors were present in 11.2% of
cases, which explains that the palatally impacted canines as-
sociated with missing and atypical lateral incisors were one
of the important hereditary phenomena. The prevalence of
missing lateral incisors was higher but not statistically sig-
nificant group with palatally impacted canines incomparison
with the group with the bucally impacted maxillary canines.
The differences of width and length of lateral incisors in the
group of palatally impacted canines was statistically signifi-
cant in comparison to those of lateral incisors in the control
group, i.e. on the side where there is no impacted canine.
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Abstract

Background/Aim. The outcome of rectal cancer is de-
pendant on the stage of the tumour. There are several classi-
fication systems used to desctibe the extent of the disease. The
aim of this study was to compare the efficacy of transrectal ul-
trasonography (TRUS) in preoperative local staging of rectal
cancer using endosonographic probes with different views
(180° vs 360°), as well as an influence of experience of an en-
doscopist on the TRUS performance. Methods. TRUS was
performed in 127 patients with rectal carcinoma by two endo-
scopists. Seventy-one patients wete examined with a 180° en-
dosonographic probe (group A) and 56 patients with a 360° ro-
tating probe (group B). All findings were compared with a
histopathology report. Results. TRUS had a diagnostic overall
accuracy of 91.3% for the tumor (T) category (k = 0.866, SE
(k) = 0.038, p < 0.0001) and 71.7% for the node (N) category
(x = 0.374, SE (k) = 0.082, p < 0.0001). In the group A, TRUS
had a diagnostic overall accuracy of 88.7% for the T category (x
= 0.805, SE (k) = 0.003, p < 0.0001), and 70.4% for the N cat-
egory (v = 0.376, SE (k) = 0.101, P < 0.0001). In the group B,
TRUS had a diagnostic overall accuracy of 94.6% for the T cat-
egory (x = 0.920, SE (k) = 0.044, p < 0.0001), and 73.2% for
the N category (v = 0.379, SE (k) = 0.131, p = 0.004). Ex-
perience of the endoscopist had no significant influence on re-
sults of preoperative staging of rectal cancer by using TRUS.
Conclusion. The accuracy rate of TRUS in the preoperative
local staging of rectal cancer is high. Our results imply no sig-
nificant difference in the overall accuracy rates when using en-
dosonographic probes with different views (180° vs 360°).
Also, there was no significant influence of endoscopist experi-
ence on results obtained.

Key words:
rectal neoplasms; carcinoma; neoplasm staging;
preoperative period; ultrasonography; diagnosis,
differential.

Apstrakt

Uvod/Cilj: Ishod lecenja rektalnog karcinoma zavisi od stadi-
juma u kome je otkriven. Postoji vise klasifikacionih sistema
koji se primenjuju u cilju odredivanja prosirenosti karcinoma.
Cilj ovog istrazivanja bio je uporedivanje efikasnosti transrek-
talne ultrasonografije (TRUS) u preoperativnoj lokalnoj proceni
stadijuma rektalnog karcinoma uz pomoc¢ razlicitih endosono-
grafskih sondi (180° vs. 360°), kao i uticaj iskustva endoksop-
iste na izvodenje TRUS. Metode. IstraZivanje je sprovedeno
na 127 bolesnika tokom perioda od Sest godina. Pregledan je 71
bolesnik uz pomo¢ 180° endosonografske sonde (grupa A) i 56
bolesnika uz pomo¢ 360° rotirajuée sonde (grupa B). Svi nalazi
su komparirani sa patohistoloskim izvestajima. Rezultati.
TRUS je pokazao ukupnu dijagnosticku senzitivnost od 91,3%
za tumor (T) kategoriju (k = 0.866, SE (k) = 0.038, p < 0.0001),
171,7% za nodus (N) kategoriju (x = 0.374, SE (k) = 0.082, p <
0.0001). U grupi A, TRUS je pokazao senzitivnost od 88,7% za
T kategoriju (x = 0.805, SE (k) = 0.063, p < 0.0001), 1 70,4% za
N kategoriju (x = 0.376, SE (k) = 0.101, p < 0.0001). U grupi
B, TRUS je pokazao senzitivnost od 94.6% za T kategoriju (x
=0.920, SE (k) = 0.044, p < 0.0001), i 73,2% za N kategoriju (x
= 0.379, SE (k) = 0.131, p = 0.004). Iskustvo endoskopiste u
izvodenju TRUS nije imalo znacajniji uticaj na preoperativu
procenu  stadijuma  rektalnog  karcinoma. ZakljuCak.
Efikasnost i tacnost TRUS u preoperativnoj lokalnoj proceni
stadijuma rektalnog karcinoma je visoka. Nasi rezultati ukazuju
da ne postoji znacajna razlika u dijagnostici rektalnog
katcinoma uz pomoé razli¢ith endosonografskih sondi (180°
vs. 360°). Takode, pokazano je da iskustvo endoskopiste u
izvodenju TRUS ne utiCe znac¢ano na procenu stadijuma
rektalnog karcinoma.

Kljucne reci:

rektum, neoplazme; karcinomi; neoplazme,
odredivanje stadijuma; preoperativni period;
ultrasonografija; dijagnoza, diferencijalna
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Introduction

Colorectal cancer is the third most common cancer in
Europe and the USA, and the third most common cause of
cancer related deaths. Over 50% of patients have locally ad-
vanced disease that has spread to the lymph nodes and/or the
liver at the time of diagnosis "*. The outcome of rectal can-
cer is dependant on the stage of the tumour. There are several
classification systems used to describe the extent of disease.
In this study, transrectal ultrasonography (TRUS) tumor
stage was assessed by the Tumor-Node-Metastasis (TNM)
classification as described by Hildebrandt and Pfeifel*.

The managment of rectal cancer has evolved to become
multidisciplinary because it offers the best clinical outcome,
although surgery remains the most important treatment *°.
This greatly increased the importance of the accurate preop-
erative staging in providing information about tumor infil-
tration and lymph node metastasis in order to make the right
decision regarding rectal cancer treatment.

TRUS introduced by Wild and Reid in 1956, is very ac-
curate imaging modality for the assessment of tumour
growth in the bowel wall with the reported overall accuracies
for the T and N staging between 69%—-97% and 58%—83%,
respectively ©°. Moreover, TRUS is inexpensive and quick
diagnostic procedure associated with minimal discomfort to
the patient.

The TRUS probes exist as radial and curved linear array
depending on the orientation of the ultrasound transducer.
The radial probes produce a 360° picture in a plane vertical
to the long axis of the endoscope insertion tube, while a lin-
ear array create sector-shaped images horizontal to the long
axis of the insertion tube '°. Assessment of the wall of rectum
and nearby structures is best achieved with radial probes
with a frequency ranging from 6-16 MHz. Within these
probes, two crystals are attached back to back, and can rotate
inside the transducer .

The aim of the present study was to determine the accu-
racy of TRUS in rectal cancer staging compared with a
histopathologic examination using the rotating endosono-
graphic probes with different views (180° vs. 360°), and to
evaluate the influence of experience of an endoscopist on the
TRUS performance.

Methods

Preoperative TRUS was performed in all patients pre-
sented to the Clinic of Gastroenterology, Clinical Centre of
Serbia, Belgrade with newly diagnosed rectal cancer who
had no previous tumor staging evaluation. Patients with pre-
viously performed staging (MRI of the pelvis) were ex-
cluded. During 6-year period, 127 TRUS examinations were
performed for the staging of rectal cancer by two endo-
scopists. Seventy-one TRUS examinations were conducted
using a biplane endorectal probe with a field of view of 180°
(Hitachi EUB 6500 U533), while 56 TRUS examinations
were performed using the endorectal probe with a full 360°
field of view (BK medical 1850). As the operator physically
move the 1850 probe while the transducer moves along the

entire length of the tumor and provides an image in the axial
direction, the U533 biplane probe provides information both
axial and sagittal.

The patient selection regarding the technique of TRUS
was performed according to the department where they pre-
sented first. Informed consents were obtained from all of the
patients prior to the examination. Before the probe was in-
serted into the rectum, a digital rectal examination was car-
ried-out to identify the size, fixation, morphology and loca-
tion of the tumor and to exclude clinically important stenosis
to determine whether the anal canal and lower rectum are
passable. All patients were evaluated to determine the diag-
nostic accuracy of depth of transmural tumor invasion and
lymph node metastases. The TRUS results were correlated
with the histopathological reports regarded as the gold stan-
dard in local staging of rectal carcinoma.

The TRUS T stage was assessed by visualising the
depth of the tumour penetration through five defined layers
of echogenicity in the rectal wall as described by Hildebrandt
et al.'”. All identified lymph nodes were measured and nodes
greater than 5 mm in the maximum diameter were classified
as positive (N+). The nodes smaller than this were assumed
to be normal or inflammatory and were defined as NO. Com-
parison was made between the ultrasound staging and histo-
pathologic findings after surgery.

Statistical analysis was performed using the Measure of
Agreement-Kappa test for accuracy rates of T and N staging.
Comparison of the accuracies within both the T and N stag-
ing results was made using the Fishers Exact Test or ’-test,
with a p value of < 0.05 considered to be significant.

In order to determine the influence of experience of the
endoscopist on the TRUS performance, TRUS performed
during this period was divided into two time periods. The
first time period was taken as the first half of practice, and
the second period was taken as the second half of practice.
Accuracy of T- and N- staging was calculated and compared
in each time period.

Results

The total of 127 patients were examined by TRUS (90
males and 37 females, median age 63 years, range 26—85
years), and all of them underwent surgery. After surgery,
preoperative findings were compared with histopathology
findings of the surgical specimen.

Comparing TRUS and histopathologic findings the fol-
lowing correlations were found: the TRUS examination cor-
rectly staged 24 (88.9%) of 27 patients with T1 tumors, 34
(91.9%) of 37 patients with T2 tumors, 56 (93.3%) of 60 pa-
tients with T3 tumors, and 2 (66.7%) of 3 patients with T4
tumors. Overall accuracy rate was 91.3% (116 of 127 pa-
tients) (k = 0.866, SE (k) = 0.038, p < 0.0001) (Table 1). Us-
ing TRUS, overstaging was found in 6 (4.7%) and under-
staging in 5 (3.9%) of 127 patients.

The lymph node status was correctly assessed in 91 of 127
patients, with an accuracy rate of 71.7% (x = 0.374, SE (k) =
0.082, p < 0.0001) (Table 1). Understaging was found in 9
(7.1%) and overstaging in 27 (21.3%) of the 127 patients.
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Table 1
Comparison of transrectal ultrasonography versus histopathologic findings

Transrectal T1 stage T2 stage T3 stage T4 stage Overall N stage
ultrasonography n (%) n (%) n (%) n (%) n (%) n (%)

Group A: 180° 5/8 (62.5) 23/25 (92) 35/37 (94.6) 0/1 63/71 (88.7) 50/71 (70.4)
Group B: 360° 19/19 (100) 11/12 (91.7) 21/23 (91.3) 2/2 (100) 53/56 (94.6) 41/56 (73.2)
Group A +B 24/27 (88.9) 34/37 (91.9) 56/60 (93.3) 2/3 (66.7) 116/127 (91.3) 91/127 (71.7)

T — tumor; N — node.

For the purpose of our analysis, the patients were di-
vided into two groups. First group was examined with a 180°
rotating endosonographic probe (group A, 71 patients) and
the second group was examined with a 360° rotating endos-
onographic probe (Group B, 56 patients).

In the group A, the overall accuracy rate of the depth of
tumor invasion was 88.7% (63 of 71 patients) (x = 0.805, SE
(k) = 0.063, p<0.0001). TRUS correctly staged 5 (62.5%)
of 8 patients with T1 tumors, 23 (92%) of 25 patients with
T2 tumors, 35 (94.6%) of 37 patients with T3 tumors, and 0
(0%) of 1 patient with T4 tumors (Table 1). Overstaging was
found in 6 (8.4%) and understaging in 2 (2.8%) of the 71 pa-
tients. In the group group B, the overall accuracy rate of the
depth of tumor invasion was 94.6% (53 of 56 patients) (k =
0.920, SE (k) = 0.044, p < 0.0001). TRUS correctly staged
all 19 (100%) patients with T1 tumors, 11 (91.7%) of 12 pa-
tients with T2 tumors, 21 (91.3%) of 23 patients with T3 tu-
mors and both (100%) patients with T4 tumors (Table 1).
Understaging was found in 3 (5.3%) of 56 patients. There
was no statistically significant difference in the overall accu-
racy rate of the depth of tumor invasion between groups (x° =
0.736, p = 0.391). No correlation was found between the
groups in accuracy of the T2, T3 and T4 staging, respectively
(Fisher’s test, p = 1.00, p=0.634, p = 0.333). There was a
statistically significant difference in accuracy of the T1 stag-
ing between the groups (Fisher’s test, p=0.019).

In the group A, the lymph node status was correctly as-
sessed in 50 of 71 patients, with the accuracy rate of 70.4%
(x = 0.376, SE (k) = 0.101, p < 0.0001) (Table 1). Under-
staging was found in 3 (4.2%) and overstaging in 18 (25.3%)
of 71 patients. In the group B, the lymph node status was
correctly assessed in 41 of 56 patients, with the accuracy rate
of 73.2% (x = 0.379, SE (k) = 0.131, p = 0.004) (Table 1).
Understaging was found in 6 (7.1%) and overstaging in 9
(21.3%) of 56 patients. There was no statistically significant
difference in the overall accuracy rate of assessing lymph
node status between the groups (y° = 0.022, p=0.882).

A high accuracy rate was maintained throughout the
study period for the T staging in both groups. There was a
slight improvement in the accuracy rate of the T staging in
the group A from 83.3% in the first half of practice to 97.1%
in the second half of practice, although the difference was
not statistically significant. In the group B, a high level of
accuracy in the T staging were maintained throughout the
study - from 92.9% in the first half of practice to 100% in the
second half of practice. There was a decrease in the accuracy
rate of the N staging in the group A from 81% in the first
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half of practice to 60% in the second half of practice, al-
though the difference was not statistically significant. In the
group B, a high level of accuracy in the N staging was main-
tained throughout the study — from 68% in the first half of
practice to 79% in the second half of practice.

Discussion

At present, a combination of computed tomography
(CT), magnetic resonance imaging (MRI) and TRUS, is used
for the preoperative staging of rectal cancer. A choice of
modality depends on local expertise and availability.

For assessing the depth of tumour growth in the bowel
wall, TRUS is very accurate with reported overall accuracies
for the T staging varying between 69% and 97% °. On the
other hand, CT is the current standard for staging of distant
metastasis and cannot be considered appropriate for the local
tumor staging *. MRI seems to be superior for more locally
advanced disease with reported sensitivity between 66% and
92%'*. Two meta-analyses showed that sensitivity was af-
fected by the T stage '>'®. TRUS seems to be more accurate
for staging of superficial rectal T1 and T2 tumours, with re-
ported sensitivity of 94%. A report of a large endosonogra-
phy study in 1,184 patients with rectal tumors confirmed
these findings with the overall staging accuracy of 69% that
is lower than previously reported because of less accurate as-
sessment of the local tumor extent in advanced rectal can-
cer'’. On the other hand, study conducted in Israel reported
that the accuracy of TRUS in the local tumor staging was
more accurate for T1 (81.2%) and T3 (94.1%) in comparison
with T2 (63.6%) '*.

In our study, the overall accuracy rate in determining the
depth of tumor invasion was 91.3%. Accuracy rates for T1 and
T2 tumours were 88.9% and 91.9%, respectively. The highest
accuracy rate was for T3 (93.3%). Overstaging was found in
4.7%., and understaging in 3.9% of 127 patients. Thus, our re-
sults are comparable to those reported in relevant literature . A
reason for good results of this study is the level of experience of
the endoscopists. Both operators were highly experienced en-
dosonographers that demonstrated superior performance, under-
scoring the existing learning curve for mastering endoscopic ul-
trasonography. The improvement with experience was shown
by Orrom et al. *°, who found that the staging accuracy of rectal
cancer increased from 58% in the initial 12 examinations to 88%
for the subsequent 24 procedures. In our study, a high levels of
accuracy in the T staging were maintained throughout the study
in both groups — from 83.3% in the first half of practice to
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97.1% in the second half of practice, and from 92.9% to 100%,
respectively.

Assessment of pararectal lymph node involvement is
essential for a selection of a high risk patients which are can-
didates for preoperative chemoradiotherapy, and still repre-
sents a diagnostic problem. Meta-analysis of 6 included stud-
ies showed that TRUS was only slightly superior to non-
contrast enhanced MRI and CT in identifying lymph node
metastasis with reported accuracy rate from 58%—83% %',
CT cannot accurately distinguish between malignant and be-
nign lymph nodes with nodal staging accuracy between 54%
and 70%. The MRI accuracy was found to range from 60%
to 90% for lymph node metastases'***>. In our study, the
overall accuracy rate of assessing a lymph node status was
71.7% which was similar to the previously reported results.
There was no significant difference between the groups in
the overall accuracy rates of assessing the lymph node status.
It seems that 360° view is not superior to 180° view in better
visualization of perirectal lymph nodes.

A high accuracy rate for the N staging in this study
(with a cut-off of 5 mm for positive nodes) was somewhat
surprising as we were aware that almost 30-40% of the in-
volved nodes were of 4 mm diameter or less. However, this

should be viewed through the prism of a high level of false
negative and false positive rates reported in the study. There
was a tendency for overstaging nodes in both groups.

We are aware that this study has potential drawbacks.
Only the patients without previous staging were included in
the study, so this could be a source of selection bias. A lack
of randomization is the most important drawback, since pa-
tients were not randomized for the technique of TRUS. Al-
though it may be a potential source of error, we believe that
this issue could not significantly influence results since the
patients were not deliberately selected, as the type of TRUS
was determined according to the unit where a patient was
first presented.

Conclusion

In conclusion, the accuracy rate of TRUS in the preop-
erative local staging of the rectal carcinoma and regional lymph
node involvement is high. Our results imply no significant dif-
ference in the overall accuracy rates of assessing local and
lymph node status when using the endosonographic probes with
different views (180° vs 360°) with an exception of accuracy in
the T1 staging where 360° was superior to 180°.
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automated peritoneal dialysis
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Abstract

Introduction. Spontaneous subcapsular or perirenal he-
matomas are relatively uncommon but often diagnostically
challenging conditions. We present the first case described
in the literature of successful continuation of the full regi-
men of peritoneal dialysis, that started immediately after ur-
gent nephrectomy due to the spontaneous rupture of kidney
cancer. Case report. A 55-year- old man had received con-
tinuous ambulatory peritoneal dialysis during 5 years for
end-stage renal disease secondary to hypertensive neph-
ropathy. He was switched to automated peritoneal dialysis
two months before sudden worsening of his health condi-
tion, which was presented with strong left flank pain. Ab-
dominal contrast enhanced computed tomography raised
suspicion on retroperitoneal hematoma. The patient under-
went radical left nephrectomy and restarted peritoneal dialy-
sis immediately after surgery. The patient was discharged 5
days after the operation without any complications. The pa-
thology report showed papillary renal cell carcinoma. Con-
clusion. Although renal cell carcinoma is the most com-
mon malignant tumor of the kidney, it has been rarely pre-
sented with spontaneous subcapsular or perirenal he-
matomas. However, radical nephrectomy with retroperito-
neal approach is a requirement for minimising damage as
well as keeping peritoneum integrity, allowing the continua-
tion of automated peritoneal dialysis immediately after sur-
gery without complications.

Key words:
peritoneal dialysis; rupture, spontaneous; kidney
neoplasms; nephrectomy.

Apstrakt

Uvod. Spontano nastali supkapsularni ili perirenali hema-
tomi su retki, ali se veoma tesko dijagnostikuju. Dat je pri-
kaz prvog slucaja, opisanog u literature, uspesnog nastavka
lecenja punim rezimom peritoneumske dijalize, koja je bila
zapoceta neposredno nakon urgentne nefrektomije uradene
zbog spontane rupture karcinoma bubrega. Prikaz
bolesnika. Muskarac, star 55 godina, le¢en je kontinui-
ranom ambulatornom peritoneumskom dijalizom u trajanju
od pet godina zbog terminalnog stadijuma bubrezne slabosti
u ¢ijoj je osnovi bila hipertenzivna nefropatija. Bolesnik je
preveden na automatsku peritoneumsku dijalizu dva meseca
pre iznenadnog pogorsanja koje se manifestovalo intenziv-
nim bolom u levoj lumbalnoj lozi. Na osnovu nalaza
kompjuterizovane tomografije abdomena sa kontrastom po-
sumnjalo se na retroperitonealni hematom. Bolesnik je ur-
gentno podvrgnut levoj radikalnoj nefrektomiji i u nepos-
rednom postoperativhom toku lecenje je nastavljeno perito-
neumskom dijalizom. Otpusten je petog dana nakon oper-
acije, bez komplikacija. Patohistoloski nalaz bioptata ukazao
je na karcinom bubreznih ¢elija. Zaklju€ak. Iako je karci-
nom bubreznih Celija najceséi maligni tumor bubrega, retko
se prezentuje spontanim supkapsularnim ili perirenalnim
hematomom. Radikalna nefrektomija sa retroperitonealnim
pristupom uslov je za minimalno ostecenje i ocuvanje integ-
riteta peritoneuma, ¢ime se omogucava nastavak automatske
peritoneumske dijalize neposredno nakon operacije.

Kljuéne reci:
dijaliza, peritoneumska; ruptura, spontana; bubreg,
neoplazme; nefrektomija.

Introduction

Spontaneous subcapsular or perirenal hematomas are
relatively uncommon but often diagnostically challenging

conditions. The appropriate treatment of such patients is
based firstly on the diagnosis that a subcapsular or perirenal
hemorrhage has occurred, and secondly, on the determina-
tion of its cause. An accurate diagnosis of the cause requires
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a combination of clinical information and radiologic imag-
ing'. It is especially difficult when the patient is anuric and
receive some renal replacement modality.

Case report

A 55-year-old male patient had received continuous
ambulatory peritoneal dialysis (CAPD) for 5 years for end-
stage renal disease (ESRD) secondary to hypertensive neph-
ropathy. Patient was anuric for the longer period and his
peritoneal dialysis (PD) prescription was adjusted to that
condition. He was switched to automated peritoneal dialysis
(APD) 2 months before sudden worsening of his health con-
dition which was presented with left flank pain without other
subjective symptoms. On the admission, the patient had
normal body temperature, with mild atrial tachyarrhythmia
and hypertension (150/90 mmHg) and had strong left flank
pain with tenderness of the left renal lodge on the percussion,
without any change in physical findings on other systems.
On the admission, his laboratory findings revealed the fol-
lowing values: sedimentation (SE) — 80.0 mm/h, red blood
cell (RBC) — 3.40 x 10'%/L, hemoglobin (HGB) — 100 g/L,
white blood cell (WBC) — 15,96 x 10°/L, granulocytes %
(GRAN) — 89.8%, urea — 26.5 mmol/L, creatinine — 1396
umol/L, potassium (K) — 4.6 mmol/L, C-reactive protein
(CRP) — 68.6 mg/L, procalcitonin (PCT) 0.36 ng/mL and
leukocytes (Le) in the peritoneal effluent 0.00 x 10°/L. Ab-
dominal ultrasonografy showed right kidney of normal size,
wavy contoured with reduced parenchymal thickness with a
larger number of cortical cysts and enlarged left kidney —
147 x 84 mm in diameter, thickened hypoechogenic and
slightly inhomogenic parenchyma.

On the basis of clinical, laboratory and ultrasound diag-
nosis, the patient was treated for acute pyelonephritis, and
began treatment with dual parenteral antibiotic therapy: qui-
nolones (ciprofoxacin 200 mg twice a day) and cepha-
losporins of III generation (ceftriaxon 2 g — once a day). Pa-
tient was performing his APD program by himself every
night, without any changing in monitored parameters — ul-
trafiltration (UF), body weight (BW), arterial blood pressure
(ABP), and without changing in pulse rate with completely
cleared dialysis effluent. The pain ceased after 24 hours and
after that patient complained only about great weakness. Af-
ter two days, a repeated laboratory findings revealed a slight
fall in RBC: 3.07 x 10'%/L, and HGB: 95 g/L and unchanged
leucocytes WBC 16.63 x 10°/I, GRAN 81.7% despite the ap-
plied antibiotic therapy. Antibiotic therapy was changed due
to the inadequate response to therapy and meropenem 500
mg i.v. qd / 24 h was introduced. On the third day, the RBC
significantly fell to 2.55 x 10'*/L and HGB: 75 g/L, so it
arose suspicion on intra-abdominal hematoma development.
Urgent abdominal contrast enhanced computed tomography
(CECT) was done, which confirmed enlarged left kidney
with inhomogeneous parenchyma and completely disrupted
structure (Figures 1 and 2). The patient underwent left open
radical nephrectomy by retroperitoneal approach and re-
started PD immediately after surgery. The patient was dis-
charged 5 days after operation without any complications.

The laboratory finding on the discharge day were as follows:
RBC: 3.00 x 1012/L, HBG: 87 g/L, WBC: 12.48 x 109/L,
CRP: 145.2 mg/L, urea: 19.9 mmol/L, creatinine: 1088
umol/L, K: 4.4 mmol/L. The pathology report showed pap-
illary renal cell carcinoma (RCC) (Figure 3).
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Fig. 1 — Abdominal computed tomography image
(reconstruction): enlarged left kidney with longitudinal
diameter 14 cm, erased cortico-medular line, completely

disrupted structure, inhomogeneous density.
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Fig. 2 — Abdominal computed tomography image:
Retroperitoneal space on the left is entirely increased in
density with hyperdense bands; the posterior part of the

left pararenal space is fulfilled with inflammated-necrotic
content of approximately 15 mm.
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Fig. 3 — Microscopic view: papillary renal cell carcinoma,
type 1 Fuhrman grade 2nd.

Discussion

Renal cell carcinoma is a rare, but serious complica-
tion in ESRD patients. The incidence of RCC is 20-40
times higher in these patients than in the general popula-
tion *. Our patient had multiple risk factors for RCC: hyper-
tension, tobacco smoking, obesity as well as pre-existing
kidney disease and male gender *. RCC are usually discov-
ered as ‘incidentalomas’ thanks to renal ultrasonography,
which is responsible for 97% of the incidental diagnosis, in
contrast to the classic presentation, as was the case with our
patient *. Spontaneously ruptured RCC in ESRD patients is
very rare and, to our knowledge, there are only 5 cases re-
ported in the literature, all of which were in Japanese
men > °. The spontaneous bleeding of the kidney (subcapsu-
lar and/or perinephritic space) was first described by
Wunderlich. Wunderlich syndrome is described by the
presence of Lenk’s triad which manifests as acute
flank/lumbar pain, palpable tender mass and features of ac-
tive internal bleeding like hypotension, tachycardia and
anemia. However, clinically, this triad is rarely seen and is
commonly presented with abdominal pain (67%), hema-
turia (40%) and hypovolemic shock (26.5%)’. The clinical
presentation in our patient was not so obvious, due to his
having only abdominal pain from classical triad and the
fact that the patient was anuric made the correct diagnosis
more difficult. Most causes of Wunderlich syndrome are
benign while neoplastic causes often accounted for in these
cases, in different percentages to different authors. More-
over, the tumor size and rupture frequency were not corre-
lated, and spontaneous renal rupture, even when tumor size
was only 1 cm, was reported *. A possible mechanism un-
derlying the spontaneous rupture of renal cell carcinoma
was thought to be renal vein congestion due to tumor
thrombosis, vessel rupture due to exponential tumor growth
and direct invasion of the tumor into the renal vessels, but
these are apparently not the major causes of ruptures’. Pa-
tohistological findings of renal biopsy verified the cause of
spontaneous bleeding, which according to the available lit-
erature data is detected in 60% of all cases '. Therefore, the
potential risk of an underlying renal tumor as a cause of
spontaneous kidney rupture, should always be considered

when making decision between a conservative and surgical
therapy for these patients. Kendall et al. '' proposed radical
nephrectomy as the appropriate approach for treating these
patients because there is a strong correlation between
pararenal hemorrhage and small RCC.

Computed tomography (CT) is the most reliable mo-
dality in diagnosing retroperitoneal hemorrhage and RCC .
However, the efficiency of CT to diagnose RCC at the time
of bleeding is an area of concern because of its inability to
identify the RCC in 60% of cases, at the time of the initial
CT". In our case, tumor was not recognized as a cause of
retroperitoneal hemorrhage before the operation. Nephrec-
tomy can be performed by the transperitoneal or the retrop-
eritoneal route'*. The transperitoneal procedures can be
troublesome for patients requiring PD. It is traditionally rec-
ommended that patients interrupt PD for at least 6 weeks af-
ter an open abdominal surgery to avoid complications and
removal of the PD catheter, which may be required "°. In that
case temporary hemodialysis would be indicated with all
risks of catheter related bacteriemia, infections and other
complications '°. Therefore, we made a decision to apply ret-
roperitoneal approach which can minimize damage to the
peritoneum and preserve its integrity .

Theoretically, a PD regimen can be restarted immedi-
ately after surgery, but there is little supporting evidence in
the literature except for 3 patients who returned to PD after
retroperitoneal radical nephrectomy, in a case report by Hsu
et al. '* with no negative effects on postoperative recovery.
They referred that during postoperative care, the dialysate
volume was reduced to about one half or two-thirds, and was
titrated slowly upward according to patient’s clinical condi-
tion. In the case of our patient, we applied the full CAPD
regimen for the first postoperative day (Exreaneal® 2L dur-
ing night started immediately after operation, followed with
2 exchanges with Dianeal® 2L 2.24% glucose, and with 2
exchanges with Dianeal® 2L 3.61% glucose, alternately),
until evening of the first postoperative day when the patient
himself started the whole previously prescribed APD regime
on the second postoperative day (2 x 5 L + Extraneal 2 L,
with filling volume of 1,700 mL). With intensive dialysis ex-
changes we achieved a satisfying depuration and ultrafiltra-
tion and we also enabled adequate volume loads for fluids
and blood transfusion. The patient did not experience perito-
neal leakage, poor wound healing, incisional hernia or im-
paired ultrafiltration after surgery. To our knowledge, our
case report is the first one which describes open retroperito-
neal radical nephrectomy in a patient with spontaneous kid-
ney rupture, where the full CAPD and APD regime was
started immediately after surgery.

Conclusion

There is a high risk of complications in immunocom-
promised patients such as patients treated with PD. Prompt
selection of appropriate diagnostic procedures and surgical
approach allows maintaining of the PD treatment modalities
in these patients. We want to emphasize that in such patients
RCC has more frequent occurrence and therefore they need
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to have ultrasonography or CECT/nuclear magnetic reso-
nance (NMR) control more often, indicated by their
nephrologist. The aim of repeated controls is to discover this
type of tumor on time, but not to wait for its spontaneous
rupture on the background of previously undiagnosed and
unrecognized RCC which has been developing over time.
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Can troponin-I be used as an independent predictor of cardiac
dysfunction after supraventricular tachycardia in children with

structurally normal heart?

Da li se troponin-I moze koristiti kao nezavisan prediktor src¢ane disfunkcije
posle supraventrikulske tahikardije kod dece sa strukturno zdravim srcem?

Aleksandra M. Simovi¢*', Jelena M. Tanaskovié-Nestorovié*',
Sanja M. KneZevi¢*', Biljana P. Vuleti¢*', Andjelka K. Stojkovié¢*',
Dejan M. Jeremié¢*, Jovanovié¢ Milan**, Maja Vulovi¢*

University of Kragujevac, *Faculty of Medical Sciences, Kragujevac, Serbia;
Clinical Centre of Kragujevac, "Pediatric Clinic, Kragujevac, Serbia; Military Medical
Academy, *Clinic for General Surgery, Belgrade, Serbia; University of Defence,
SFaculty of Medicine of the Military Medical Academy, Belgrade, Serbia

Abstract

Introduction. Elevated cardiac troponin gives excellent ac-
curacy in the identification of myocardial damage in chil-
dren, but it can also be elevated in a series of other diseases.
Case report. We presented two children thirteen years of
age with a high serum level of troponin-I after an acute epi-
sode of supraventricular tachycardia. We analyzed troponin-
I levels in correlation with the maximum heart rate, duration
of tachycardia and systolic left ventricular function (ejection
fraction and fractional shortening). Conclusion. Abnormal
troponin level can be seen in children with sustained su-
praventricular tachycardia and normal heart. Caution is ad-
vised in diagnosing cardiac dysfunction in children with su-
praventricular tachycardia and elevated troponin levels.

Key words:

tachycardia, supraventricular; arrhytmias, cardiac;
troponin I; child; prognosis; ventricular dysfunction,
left.

Apstrakt

Uvod. Povisen nivo sréanog troponina daje izuzetnu pre-
ciznost u identifikaciji osteenja miokarda dece, ali moze biti
povisen i u nizu drugih bolesti. Prikaz bolesnika. Prika-
zano je dvoje dece uzrasta 13 godina sa visokim serumskim
nivoom troponina-I nakon akutne epizode supraventrikul-
ske tahikardije. Analiziran je nivo troponina-I u korelaciji sa
maksimalnom sr¢anom frekvencijom, trajanjem tahikardije i
sistolnom funkcijom leve komore (ejekciona frakcija i frak-
ciono skracenje). ZakljuCak. Izmenjen nivo troponina
moze se videti kod dece sa dugotrajnom supraventrikul-
skom tahikardijom i zdravim srcem. Savetuje se oprez u di-
jagnozi sr¢ane disfunkcije kod dece sa supraventrikulaskom
tahikardijom i povisenim nivoom troponina.

Kljucne reci:
tahikardija, supraventrikulska; aritmija; troponin I
deca; prognoza; srce, disfunkcija leve komore.

Introduction

Cardiac troponin as a marker of myocardial necrosis is
now commonly used in clinical practice in adults with coro-
nary artery diseases. In children, it is a sensitive and specific
biomarker consistent with cardiac damage (within severe
acute and chronic heart failure, congenital heart disease and
myocarditis, cardioversion, cateter ablation or trauma of my-
ocardium, endomyocardial biopsy, drug- and toxin-induced
cardiac toxicity) .

On the other hand, high level of cardiac troponin-I
(cTnl) can be seen in sepsis, acute renal or respiratory dys-
function, “overtraining syndrome”, pulmonary arterial hy-
pertension or pulmonary embolism, amyloidosis or other in-
filtrative diseases, burns, as well after noncardiac surgery *.
In neonatology, cTnl is analyzed as an early indicator of crit-
ically ill newborns with severe respiratory distress, hypoxic-
ischemic encephalopathy, hemodynamically significant pat-
ent ductus arteriosus, or mortality risk. The reasons why the
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poor prognosis is associated with increased cardiac troponin
are still not fully understood '* .

Up to now, supraventricular tachycardia (SVT)-induced
elevations in cTnl in children with normal heart was not in-
vestigated. The aim of this study was to determine the prog-
nostic value of troponin assays in children presenting to the
emergency department with tachycardia. We assessed the
test characteristics for positive ¢Tnl (defined as > 0.04 pg/L,
the manufacturer's upper limit of normal) in correctly identi-
fying children who had SVT.

Case report

Casel

A 13 and a half years old female child was admitted to
our hospital because of the chest pain and palpitation after a
heavy meal. The symptoms lasted for at least 8 hours and
were relieved when she arrived to the hospital. She had no
personal or family history about congenital heart anomaly, or
other diseases (complete blood count, sedimentation, C-re-
active protein, procalcitonin, glycaemia, electrolytes, trans-

aminase, urea, creatinine, thyroid hormones and native chest
X-ray were within normal ranges).

The results of physical examination showed a maxi-
mum heart rate (maxHR) 224 per minute, without symptoms
and signs of low cardiac output: symmetrical palpable puls-
es, well-filled, blood pressure (BP) = 100/70 mmHg, respira-
tion (R) 23 per minute, percutanecous oxygen saturation
(Sa0,) 90%-91%. Gas analysis showed mild respiratory aci-
dosis (partial pressure of carbon dioxide (pCO,) 6.3 kPa, par-
tial pressure of oxygen (pO,) 4.9 kPa).

The patient's electrocardiogram (ECG) at the admis-
sion to the intensive care unit (ICU) showed atrioventricular
reentry tachycardia (AVRT); ST segment depression 1.5-2
mm in leads V5-6 and max HR = 217 per minute. Figure 1
shows intermittent preexcitation in the Wolff-Parkinson-
White syndrome that was determined later.

The echocardiogram showed no abnormal changes
[ejection fraction (EF) and fractional shortening (FS) showed
in Table 1]. After attempting vagal maneuvers, she was
treated with adenosine and then continued with oral therapy
— tablets of metoprolol (2 x 25 mg, 5 days and then 50 mg +
25 mg to control).
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Fig. 1 — Electrocardiogram at admission to the intensive care unit (ICU)
showed atrioventricular reentry tachycardia (AVRT) in the patient.

Table 1
Basic clinical characteristics of children presented to the emergency department
with supraventricular tachycardia (SVT)

Duration of Max. HR EF FS Max. level of
Patients SVT (beats per mi- (%) (%) troponin-I
(hours) nute) (ng/L)
Case 1 8h 217 66 37 0.115
Case 2 12h 219 83 51 0.377

MaxHR — maximum heart rate; EF — ejection fraction; FS — fractional shortening.
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A cardiac troponin I was determined at admission. The
level of cTnl was 0.115 pg/L. On the fourth day, the value
was lowered to normal (0.021 pg/L). In contrast, other car-
diac markers simultaneously determined from the same
blood sample were within normal ranges (creatine kinase 60
U/L, normal range 60—174 U/L; CK-MB fraction 10.3 U/L;
lactate dehydrogenase 361 U/L, normal range 140-280 U/L),
except for slightly elevated NT-Pro B-type natriuretic pep-
tide (ProBNP): 391 pg/mL (normal range < 125 pg/mL, cer-
tain heart failure > 450 pg/mL).
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Fig. 2 — Accelerated idioventricular rhythm and su-
praventricular extrasystoles (SVES) after atrioventricu-
lar reentry tachycardia (AVRT) attacks.

Accelerated idioventricular rhythm [6 beats; 80 beat per

minuta (bpm); 01:03.24h)], 25 supraventricular and 12 ven-

tricular extrasystoles [or aberrantly conducted supraventricular

extrasystoles (SVES)] were found during the 24-hour ambula-
tory ECG monitoring (Figure 2). ECG (without attack of SVT)
and the test load were normal (MaxHR 139 per minute reached
at the Sth to a degree; Blood pressure (BP) prior to the test load
was 120/70 mmHg, at the maximum load BP was 140/50
mmHg, and after staying BP was 120/60 mmHg).

Case2

A 13 years and 9 months old female child was hospitalized
with complaint of the chest pain, palpitation and shortness of
breath during the previous 12 hours, after emotional stress. A
family history was as follows: her father suffers from high blood
pressure, and grandfather had acute myocardial infarction. Phys-
ical examination showed maxHR 217 per minute, R 12 per min-
ute, BP 91/51 mmHg, Sa0, 94%, (after SVT R 19 per minute,
BP 108/50 mmHg, SaO, 97%). Biochemistry and thyroid hor-
mones showed normal values.

She was diagnosed as atrioventricular nodal reentry
tachycardia (AVNRT): maxHR 219 per minute; ST segment
depression 2 mm in leads V4—V6 in the surface ECG (Figure
3) and no abnormal changes in echocardiogram (Table 1).
She received the same medicine as the first patient described.
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Fig. 3 — Electrocardiogram at admission to the intensive
care unit (ICU) showed atrioventricular nodal reentry
tachycardia (AVNR) in the case 2.
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The level of ¢Tnl was 0.377 pg/L at admission, and
four days afterwards the value was up to 0.038 pg/L (Table
1, Figure 2). Also, ProBNP was clearly elevated in the serum
(1,617 pg/mL) aut adission and after four days and the value
was up to 286 pg/mL. During the 24-hour ambulatory ECG
monitoring 6 SVES were found. Also, ECG (without attack
of SVT) and the load test were normal.

Discussion

Cardiac troponin T (¢TnT) and cTnl in serum are com-
monly used as standard biomarkers for the diagnosis of an
acute coronary syndrome or myocardial infarction. In adult
patients with SVT, most authors posed the question if tro-
ponin levels were useful for evaluating the presence of coro-
nary artery disease '*>*? Published reports (limited case se-
ries: 1-7 patients ages 18—72) presented that troponins could
be released because of tachycardia alone in the absence of
myodepressive factors, inflammatory mediators, or coronary
artery disease ****. The current literature on this topic shows that
12% to 48% of adult patients will have elevated troponins after
SVT. Schmitz and Rezaic " in their research found troponin el-
evation in patients with SVT with normal coronary angiography
and it was thought to be due to cardiac stretch, poor diastolic
perfusion and/or coronary artery vasospasm.

In children, SVT is a common and generally benign ar-
rhythmia. The causes of SVT include: lung disease, abnor-
mal heart structure, or an abnormal extraelectrical pathway
of the heart and use of certain medications (in the asthmatic
status diastolic hypotension and tachycardia are dose-de-
pendent side effects of high-dose albuterol) *>*°. The sever-

ity of SVT can vary greatly. It can last for < 30 s. (nonsus-
tained SVT) and cause little or no symptoms or it can last for
hours (sustained SVT) and cause palpitations, chest pain,
shortness of breath and even fainting in rare cases.

Left ventricular dysfunction can show persisted symptoms
or abnormal ECGs after conversion to normal sinus rhythm.
While you treat the children’s heart rate, you wonder if a tro-
ponin level would be useful in evaluating the presence of car-
diac dysfunction. Our case report presented hemodynamically
stable patients with various troponin elevation in proportion to
the duration of tachycardia. Therefore, the troponin rise in our
patients was a direct result of sustained SVT.

There has not been enough research to date to support
the routine use of troponin in the evaluation of SVT in chil-
dren. A routine testing can result in false positive findings
(shortness of breath, persistent infection, chronic anemia,
hemolysis and other reasons). Consequently, in children with
various duration tachycardias, the use of troponin testing
would be best performed selectively according to presented
symptoms and risk factors for cardiac dysfunction.

Conclusion

Having the evidence, we do not recommend that tro-
ponin levels are determined in uncomplicated SVT in chil-
dren. Future research in cardiology could be determination of
the peak cardiac troponin levels that indicate a risk for left
ventricular dysfunction after SVT. Moreover, it should be
looked into whether these patients have increased cardiac re-
hospitalization over the next year.
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kod brata 1 sestre

Milanko Djuri¢*, Tanja Veljovi¢*, Ivana Gusi¢*, Jelena Mirnic¢*,
Nada Vuékovi¢', Djordje Petrovi¢*

University of Novi Sad, Faculty of Medicine, *Clinic for Dentistry, "Department for
Pathology, Novi Sad, Serbia

Abstract

Introduction. Plasma cell gingivitis (PCG) is a relatively ra-
re disease that usually occurs on the anterior maxillary and
mandibular gingiva. It manifests as extreme redness, swell-
ing and gum tissue enlargement with propensity for bleed-
ing, accompanied by extensive infiltration of plasma cells in
the Jamina propria. While the disease etiology remains un-
clear, its presentation is mostly attributed to nonspecific in-
flammatory reaction to certain foodstuffs or ingredients in
oral hygiene products. Case report. A 9-year-old boy and
11-year-old gitl were brought for exam by their mother be-
cause of fiery red lesions on the gingiva. The lesions had the
same clinical features and identical localization and were
concomitantly present in both siblings. After excluding oth-
er oral or systemic diseases with similar clinical manifes-
tations, a diagnosis of PCG was established (most likely due
to chewing gum). Conclusion. While beeing a purely be-
nign, the PCG clinical appearance may mask much more
detrimental conditions. Consequently, each such lesion re-
quires due attention. To date, familial tendency for the de-
velopment of such a condition has not been reported.

Key words:
gingivitis; plasma cells; diagnosis, differential;
histological techniques.

Apstrakt

Uvod. Plazma-celijski gingivitis (PCG) je relativno retko
oboljenje koje se najcesée javlja na gingivi frontalne regije
gornje i donje vilice, a karakteriSe se izrazitim crvenilom,
otokom 1 uvecanjem desni sa izrazenom tendencijom ka
krvarenju, kao i masivhom infiltracijom plazma Celija u ra-
stresitom vezivnom tkivu (lamina propria). Bolest je do kraja
nejasne etiologije mada se pretpostavlja da je u pitanju
nespecifi¢na inflamatorna reakcija na neki sastojak hrane ili
sredstava za odrzavanje oralne higijene. Prikaz bolesnika.
Brata i sestru, devetogodisnjeg decaka i dve godine stariju
devojcicu, majka je dovela na pregled zbog plamenocrvene
promene na gingivi, istovremeno prisutne kod oba deteta,
gotovo identi¢nog izgleda i lokalizacije. Nakon iskljucivanja
drugih oralnih i sistemskih oboljenja sa sli¢cnom prezentaci-
jom, zakljuceno je da se radilo o PCG (najverovatnije kao
reakcija na zvakace gume). Zaklju€ak. Mada benigno, PCG
je oboljenje koje svojom klinickom slikom moze maskirati
postojanje znatno ozbiljnijih bolesti. Stoga svaka ovakva
lezija zahteva odgovaraju¢u paznju. Porodi¢na sklonost ka
oboljevanju nije opisana sve do sada.

Kljuéne reci:
gingivitis; plazma celije; dijagnoza, diferencijalna;
histoloske tehnike.

Introduction

Plasma cell gingivitis (PCG) is a relatively rare disease
that can affect the gingiva only, or involve other parts of the
mouth, usually lips and tongue. It typically manifests as pro-
nounced redness of the anterior maxillary and mandibular
gingiva, clearly demarcated towards the mucogingival junc-
tion and the surroundings, whereby the gingiva is edematous
and enlarged with a pronounced tendency toward bleeding.

The disease severity ranges from clearly delimited to diffuse
lesions affecting the lateral gingiva as well. If lips and
tongue are also affected, the disease is characterized by fili-
form and fungiform papillae atrophy and deepening grooves
on the dorsal surface of the tongue, along with swolen and
fisurated lips, mainly the lower one. The lesions are usually
asymptomatic, although some patients may complain of
pricking, burning sensation and even pain. Changes may oc-
cur in other parts of the oral cavity, and can extend to the en-

Correspondence to: Milanko Djuri¢, Faculty of Medicine, Clinic for Dentistry, Hajduk Veljkova 12, 21 000 Novi Sad, Serbia.

E-mail: milanko.djuric@mf.uns.ac.rs



Page 82

VOJNOSANITETSKI PREGLED

Vol. 76, No 1

tire upper aerodigestive tract. Similar cases involving other
periorificial mucous membranes have been reported as
well 2,

PCG is also often referred to as gingival plasmacytosis,
idiopathic gingivostomatitis, or plasma cell mucositis. Irre-
spective of the nomenclature, characteristic histological find-
ings are the same, with marked plasmacellular infiltration in
the lamina propria. While the disease etiology is presently
unclear, available evidence is indicative of a nonspecific in-
flammatory reaction to some exogenous antigen. Various
food additives and preservatives along with artificial sweet-
eners found in candy, chewing gum and oral hygiene prod-
ucts are commonly cited as the likely causative factors °.

PCG is a benign condition and there is no evidence of
association with the development of plasma cell neoplasm.
But the clinical appearance of the disease may resemble leu-
kemia infiltration, lichen planus, discoid lupus, pemphigoid
and myeloma. Therefore, along with allergy testing, a diag-
nostic procedure requires hematological screening and histo-
pathological examination *. The therapies offered vary and
often fail to yield the desired therapeutic results. Even exten-
sive allergen tests may not reveal the responsible allergen.
Similarly, a drug treatment, in particular use of steroids, may
prove ineffective °. Hence, for more severe cases surgical ex-
cision of the affected tissue is recommended.

Existing literature reports on the PCG cases with vari-
ous potential etiologies and diverse clinical presentation.
Familial propensity, to the best of our knowledge, has not
been reported thus far. Searching the Medline database, we
found 46 journal articles on PCG published between 1965
and 2015. No case described pertained to PCG diagnosed in
family members. In this article, we presented a case of PCG
characterized by nearly identical localization and clinical ap-
pearance, simultaneously present in two members of the
same family — a brother and a sister.

Case report

Nine-year-old boy was brought to the clinic by his
mother due to the gingival redness observed by her son’s

dentist during a routine checkup. As she was unaware of this
condition, and the boy had no complaints, she could not indi-
cate when the redness occurred. The mother was alarmed by
the fact that she subsequently noted almost the same lesion at
virtually the same spot in her 11-year-old daughter’s mouth,
who she also brought in for an exam. According to her, both
children were healthy, they had no allergies and did not take
any prescription medications. The children reported that they
were unaware of the disease onset; they also confirmed lack
of any subjective complaints and could not indicate any po-
tential cause of redness.

Extraoral examination did not reveal any specificities in
either sibling. Intraorally, on the gingiva surrounding the up-
per right central incisor, fiery-red lesion with brighter red
pinpoints, clearly demarcated from the surrounding tissue,
was noted in both children. In the boy’s case, the lesion was
about 1 cm in diameter, flat and almost macular, affecting
the attached gingiva only, while the one observed in his sis-
ter was larger, slightly elevated, and affected both attached
and marginal gingiva (Figure 1). Based on the clinical ap-
pearance, age and general good health of both siblings, a pre-
liminary diagnosis of PCG was established. It was explained
to the mother that, in order to reach a final diagnosis, further
tests would be needed. Also, it was stressed that it would be
advisable to attempt to relate the gum redness with potential
modifications in dietary or oral hygiene patterns because the
condition like this could be a reaction to some food, espe-
cially candy, chewing gum or a toothpaste ingredient. Mother
pointed out that the entire family had been using the herbal
toothpaste for some time, while children regularly chew gum
(“the stronger the better”, in the words of her son). Based on
these assertions, the patients were advised to discontinue the use
of the herbal toothpaste as well as chewing gum consumption
and were invited for a checkup in one week’s time when blood
work results and microbiology findings would be reviewed. At
the subsequent visit, clinical picture remained unchanged. The
swabs were negative for bacteria and fungi in both children
while complete blood count and differential were normal. The
children were scheduled for the next control visit after complet-
ing allergy and immunology testing.

Fig. 1 — a) A flaming-red sharply demarcated lesion on the anterior gingiva in two siblings: a 9-year-old boy, and
b) 11-year-old girl.
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After three weeks, at the next appointment, although the
mother confirmed that the entire family no longer used herb-
al toothpaste and the children were adamant that they
stopped chewing gum, clinical presentation was virtually un-
changed, without visible signs of lesion regression. The al-
lergy testing for the most common inhaled allergens (house
dust, animal hair, feathers, tobacco, mould, bacteria, grass
pollen, weed pollen and tree pollen) and the most frequent
food allergens (chicken eggs, wheat flour, soya bean, peanut,
fish-based products, carrot, cow’s milk) were negative, with
the normal total serum immunoglobulin E (IgE) levels. Other
immunoglobins (IgG, IgM, IgA), complement (C3, C4), C-
reactive protein (CRP), rheumatoid factor (RF), transfferin,
ferritin, haptoglobin and serum protein electroforesis were
also within the normal range. Similarly, auto-antibodies anti-
nuclear antibodies (ANA), antimitochondrial antibodies
(AMA), antiparietal cell antibodies (APCA), antineutrophic
cytoplasmic antibodies (ANCA), antismooth muscle antibod-
ies (ASMA), and ANA on Hep2 cells) were negative for
both siblings.

B b e ki {7

After the two-week treatment with topical 0.1% triam-
cinolone in orabase, which failed to yield any improvements, the
excision biopsy was performed. The lesions were excided com-
pletely and specimens were sent for pathohistiological analysis.
Pathohistiological findings revealed that excised portions of the
mucous lining had the same morphological characteristics in
both children and were comprised of mucous membrane frag-
ments covered with stratified squamous epithelium with mild
parakeratosis, with moderately elongated epithelial ridges. In
both cases, the keratinocyte distribution and maturation was
normal. The entire lamina propria was edematous and occupied
with diffuse, heavy infiltrate of mature, well-formed plasma
cells, with eccentric nuclei and homogeneous eosinophilic cyto-
plasm. In addition, moderate dilation of capillary blood vessels
was noted (Figures 2 and 3). These pathohistiological results
supported the plasma cell gingivitis diagnosis.

At the assessments following surgery, both siblings
were asymptomatic and free of lesions, including their last
appointment six months after surgery. Unfortunately, they
failed to attend subsequent follow-ups.

- « .
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Fig. 2 — Histological findings in the boy: a) stratified epithelium with dense inflammatory infiltrate
in the lamina propria hematoxyllin and eosin [(HE) x50]; b) Inflammatory infiltrate is composed
mainly of mature plasma cells (HE x400).
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Fig. 3 — The same histological findings in the girl: a) stratified epithelium with dense inflammatory infiltrate
in the lamina propria (hematoxyllin and eosin [(HE) x100]; b) Inflammatory infiltrate is composed
mainly of mature plasma cells (HE x630).
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Discussion

PCG has been reported in relevant literature since the
1960s. However, the disease etiology remains unclear. Early
publications suggested allergic nature of this condition. In
1969, Owings speculated that the lesions were caused by an
autoimmune response to certain anaerobic bacteria from gin-
gival crevice ®. Other causes like fungal infection, undetect-
able hormonal inbalance or decresed vitamin intake were al-
so postulated. In 1971, Kerr et al. 7 described eight PCG cas-
es concomitant with cheilitis and glossitis, ascribing these to
hypersensitive reaction to certain chewing gum ingredients.
These authors noted that all patients were habitual gum
chewers and all experienced marked improvements in the
symptoms two weeks after abstaining from gum use, with
complete lesion absence within one month from gum chew-
ing cessation. In addition, the same authors reported that, in
some patients, lesions reappeared after chewing gum for 15
minutes. Since then, other authors also reported similar cas-
es, leading to the conclusion that PCG is likely an allergic
reaction to various artificial sweeteners and preservatives,
typically found in candy or chewing gum, but also present in
toothpaste and mouthwash. Even though the allergen typi-
cally remains unidentified, many researchers cite cinnamon,
clove, chili peppers and essential oils such as peppermint,
spearmint and wintergreen as likely allergens ®.

The case described here is noteworthy due to the fact
that PCG in this case had familial occurrence, which is, to
the best of our knowledge, the first case of its kind described
in literature. Moreover it is unique due to the fact that the
disease had almost the same appearance and affected the
same gingival region simultaneously in two siblings. Ac-
cording to Sollecito and Greenberg °, three types of PCG are
presently recognized; PCG caused by known allergens, neo-
plastic PCG, and PCG of unknown etiology. We postulate
that, in our case, PCG is an allergic reaction to some chew-
ing gum ingredient, even though we failed to establish that
with certainty. Our hypothesis is based on the children self-
reported penchant for chewing gum. Also, according to their
mother, both siblings not only chewed gum at home, but they
were also often reprimanded by their teachers for chewing
gum during class. It is thus likely, even though refuted by the
children, that they deposited the gum during the class in the
fornix, rather than throwing it away, and resumed chewing in
the intermission. While these are merely suppositions, they
fit the clinical picture, given that the lesions had particular
localization, were well-demarcated and indicative of contact-
induced allergy. In adition, the habit of keeping chewing
matter between the cheek or lip and gum is not unknown. It
is particulary familiar with tobacco chewers who usually
place tobacco in the sulkus where it is retained for several
hours. In the existing literature, a PCG case was reported in
an individual with propensity for chewing khat leaves which
were frequently deposited in the sulcus resulting in man-
dibular gingiva and buccal mucosa reddening and swell-
ing '°. Our supposition is, however, countered by the fact
that, in contact-induced allergy, similar changes would be

expected in the alveolar and upper lip mucosa as well. These
regions were clinically healthy in both children examined in
this work. Similarly, we would expect the lesions to disap-
pear or at least regress once the children stopped chewing
gum which did not occur. While it was noted that PCG may
persist despite the elimination of the suspected allergens, it is
also reasonable to question whether the siblings did indeed
stop chewing gum as they so adamantly claim.

Burkhart * emphasize that the term PCG is currently uti-
lized when the histological picture is dominated by a mass of
plasma cells, suggesting that this is indicative of a Type IV
hypersensitive reaction that is not life threatening, but rather
a delayed, cell mediated response. As PCG is a benign le-
sion, it is essential to exclude in the differential diagnosis
other oral or systemic diseases with similar clinical manifes-
tations and localisation. Comprehensive medical history,
hematological analyses and immunological assays should be
performed in order to exclude acute leukemia, multiple mye-
loma and lupus. Further diagnostic assessments should in-
clude diet history and allergen testing, as their findings can
be indicative of causative factors. Elimination of other in-
flammatory conditions like desquamative gingivitis, lichen,
or other dermatological disorders with oral presentation is of-
ten impossible without examining the tissue under the mi-
croscope > .

Disease treatment varies, and there is presently no stan-
dardized protocol that clinicians should follow. Although al-
lergen remains elusive in most cases, the first line therapy
should commence with exclusion of all known potential al-
lergens, as this may result in improvements in some cases.
However, as with other recommended therapy modes, such
measures often fail to yield satisfactory results. Also, oral
hygiene improvements and professional periodontal care
usually result in the reduction of the marginal gingivitis,
without any beneficial effects on the attached gingiva. More-
over, antifungal therapy, even with the positive Candida al-
bicans diagnosis as well as corticosteroid application, wheth-
er topical, intralesional or systemic, does not always produce
improvements > ''. Consequently, excision biopsy of the le-
sion, wherever applicable, including the case presented here,
followed by histological analysis might be not only the best
diagnostic approach, but also the most beneficial therapeutic
option.

Conclusion

PCG is a rare condition, most likely allergic in nature.
While being a purely benign, the clinical appearance and lo-
calization may mask much more detrimental conditions.
Consequently, each such lesion requires due attention.
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Djurovi¢ Aleksandar ...........ccocoveveevienenenienienienene 273,897 [lgan Seyfettin .......cccoceeierierinieieereeee e 1118
Djurovié Branka ........c..ccccvineiiiininiennineenencecnns 404 T1i¢ AlekSandra .........ccceceeveeevinenieinineieinenereeeenns 826
DZambas Jelena .........ccccceeevineirinincineneieeneneeenee 1185 T1E DalbOr ...t
Dzambasanovi¢ Slobodan ..........c.cceceeeveniniinienineneens 1030 TIE Dragana .........cccceceeviereieeienenieeeie et
Dzati¢ Smiljkovié OLIVera .......c.cccvvevieirenenveenencnneennens 644 ILHE MIlan ......cooeoiviinieiiininiiiciceneecceeseeeee e
DZudovi€ BOTIS ....ccvvveriiieiniiniciiinicicencceeeieeeee 1009 T1E NeVeNKa ....ccocevvenieieininiiiciiieeeneeteeseeeeeeee
Eminovi€ Fadilj ..o 177 THE Predrag .....cccoveveinienieiiiiciciniccceiceceeeeeneeeeenes
Erdoglija Milan ........ccccoeveiiiinienininieececeee, 487,1123 TIHE Svetlana ......ccevveeeieieieicieeeeeeee e
Eri€ Jelena ......cccoeevvivenieiinineicinceencceeceeee 1202 T11E TIROMIUT ..ot
Eror Aleksandar .........cccccoevvveeviiieiiiieieeceeee e 23,359 THHE VElIDOT.....viicieicciee e
Fabri MilotKa ........cocoeeeviieiieeciieceieceeeee e 1070,1233 THE VESNA oo
Filipov Predrag ....c.ccooeveeieienieieieeeeeeeeceee e 604 [li¢-Sabo Jelena

Filipovi¢ Dani¢ Snezana ..........cccoeeeeeerenenneenenenneennens 749 Ille MIhajlo ....ccociviiniiiiiiiiiiciiccccccceeae
Filipovi€ Gordana ..........ccceceveevevininicenencnneenenenneeenens 856 INCE SEMIA ...ooviuiiiiiiieieiieicecrecteecet e
Gajanin Radoslav .........cccceceviniiiininiiieiceeceen 598 Isakovi¢ Aleksandra .........cccoceeveeveneninienienenccceeeeen 968
Gajanin Vesna ........ccccoeeeerienierieienieetetee st 598 IvanCevié Nikola ........cocoveiiiinieiiiceeeeee 496
Gajic¢ Branislava ...........coccecevineninieneneceee e 1134 Ivanov Dejan ........ccevivieieniinieiieieeseeteee e 521
GaJi€ MIlICa .oveviiiiiiiiieieiec e 8 Ivanovié¢ Mirjana ........c.cceceveevveneneeeenenencne 675,1197,1202
GAJINOV ZOTICA .veveenieniireieiieienie sttt 1134 Ivanovié Suncica ........cccceveveeienenenieienesceeeee e 611,764



Page CIV VOIJNOSANITETSKI PREGLED Vol. 76, No. 1
Tvanovski Petar ........cccoceeieiiiiniiieee 935 KiKOVIE Sa8a ..covviiiiiiiiieieeeeee e 1172
TVEtiC OIga .o 905 Kisi¢ TepavCevi€ Darija .......cccceceevevenereerienenenen. 453,1178
Tvkov-Simi¢ Milana .........ccccooevirinienenenieieenceeens 1134 Kiti€ DuSanka ........ccccooevieiienenieieeccceeeeeeee e 809
TVOSEVIC ANIA ..ovvireiiieiieieeeeceee e 241,628 Kljaji¢ Dragana .......c..cccceeoeveeieienenenienieneeeeeenene 177,341
Jakov1jevi€ ANKICa .....ccceveeieriiniieieiencceeee e 56 Knezevi¢ Bojana .........ccceceviniiieniinineeee e 104
Jakovljevi€ V1adimir ........ccccovvevievenininiieieneeenee, 481,1089 Knezevi€ S1avko ......cccooceeieriniiieieeeeeeeeee 944
JanCi€ Jasna ......cocceoveviiieieniieee e 496 KnezZevic VIOIEta .......cceuvureeureeiririecieieisiccieieiseeee e sseeeneees 159
Jandri€ SIavica ......ccoevirieiieierieee e 62 Knezevic-Usaj SIavica ......cccooeveeienenienieieneeceeeeeee 698
Jani¢ijevi€ Katarina ..........ccccevevereenienenenieeenenee 716,926 Koci€ Sanja ......ccccoviveeieniiieeceeeeeeee 582,926
Jani¢ijevi¢ Petrovié Mirjana ..........ccceceeeeeveneneenieniennennes 716 Kojovié V1adimir .......ccocveviiniiniiiininiiieeseeeeeeeen 1030
Jankovi¢ Slobodan ..........cccooveviviniiinineniniiiee 558,884 Kolak VELKO ..covveiiiiiieiiicieeeeeeeeeeee e 56
Jankovi€ Mirjana ........cccoeeeeevieninieniieienienieeeesee e KolundZija KSenija ........ccccevevereeneneneeieieneeeeeeneeeeee 651
Jankovi¢ Radmilo Komatina Nenad ........ccoceoevininiinieniiieeeeeeeee 104
Jankovi¢ Svjetlana Kopitovic Aleksandar ...........coccecevevereenenenenieienenene 815
Jankovic¢-Velickovi€ Ljubinka ......c..ccccovveviniinieninencnns 1045 PeriCin StarCevié Ivana .........coccoceveveninienenenceee 815
Janos$evi€ MiljojKO .....ooeeieiiiiiiiiieeeeecee 246 Koracevic GOTan ........cceceveeriieieniiniieieieseeeeeee e 16
JanoSevi€ Mirjana .........cccceoceveeienenenieieneseeee e 856  Korica Milan ........cccoeceevieniiiiieniiceeeeceee e 656,978
JanoSevi€ Predrag .......ooeevevienievieiieeeeee 856 Koruga Dragan .........cocceveveieeieninieieseecceeeeeeee e 39
Janji€ V1adimir ........cocooeevieiininieieeeeeeee e 864 Ko0sanovi€ Dejana ..........cceveeeeienienenieieneneeeeeeeee 721
Janji€ Zlata ....oc.coveiiniiiiee e 380 Ko0sanovi€ DUuSan ...........ccccevevereenininieeeeeeeeee 675
JanjusSevie NataSa .......ccccevevereeienereeeeieeseeeee e 154 Kosti¢ Dejan ......ccceceeveeveneneeiieneneeceienieeee 104,414,1030
JeCmenica Luki€ Milica .........cooveeevveieeeieciieccieeceeecevee e 68 Kosti¢ GOrdana ............cccceeeeveeecveeeeinieeeeeeeeree e 428,516,
JeliCiC Ljiljana ......cccooceveeieniiieieeeceeeceee s 576 KOStIC Marina ......ccceeveveeienienineeienie e 884
JEIKIC MILICA .vvecvviiciiecceecceee e 23,651 KOStIC MILENa .......veeeiviieiieccieecieeeeee e 1094
Jeremic Dejan ......ccccoveveeienieninieieee 154,241,320,1049 KOStIC MILICA ..oiovviiciiecciee et e 809
Jeremi¢ DIMItrije ......coocevverienieneninieieneeeeeeesceeens 1241 Kosti€ S. VIadimir ......cccoeceevieniniiieiiieneeecceee, 197
Jeremi€ Ljiljana .......cccooceevieiiiinieiieeeeeeee 780 Kosti€ VIadimir .......ccceeoveviiiiniiienieiiieeneeceeeseeeene 68
Jeremi¢ Savi€ Ljiljana ........cccoceeevevineninieneninceieee 691 KOStIC ZOTAN ..c.eeeiiiiiiiieiieieieeeeeeeee e 46
JeSIC Rada ..o 453 Kostic-Vucicevi¢ Marija .......cocceceevverereeienenenceeenenee 481
Jevdjic Jasna .......ccceceviiiiiieniine e 320,864 Kovac Aleksandra ..........ccccevevirienienineneeneeeeeeee 961
Jianu Dragos Catalin .........cccoceeoievineniniieneseeeeieseeeee 773 Kovac NataSa ......cooevivieieniieneeeeeee e 961
Jianu Silviana Nina KovaCevi€ IZOT ...c..ovuiruiiiiiiiiiieieeeeeeeeee e 1041
Joci¢ Tatiana .................. Kovacevi€ V0adan .......cccocveevieninininiiienceceenceeen 1216
Jokovi¢ Danilo Kovacevi€ Nada .......cccoeoeeeniniiieieceeeeeeeee e 453
Jovaniki€ OlIVeTa .......ccceeveevirerieiereeceeeeeeeee e Kovacevic Nadica .......ccceveveeieieninieieeneeceeeeeeen 1070
Jovanova-Nesi¢ Katica .........coceevvevereniiienenieieencene 721 Kovacev-Zavisi¢ Branka .........cccccocevivieieneneninieeee 875
Jovanovié Bojan ........cccceeceeceniniiinee e 552,968 Kozarski Jefta ......cccovvviiiiiiniiiiieeeeeeeen
Jovanovié Dalibor .........cccceceerinininiieieneeieeee e 1237 Kozomara RUZICa ........coceviriiiiiiieicieesceeee e
Jovanovi€ Dara ........cccooeveeienieniiieieeeee e 1101 Kravljanac DJordje ........ccccevvevirieninenieeeseeeeeee
Jovanovi€ Ida ......ccceviiieiiiiiiee 731 Krivokapié L.Zarko ........coccovvveveeeeeeeeeeeeeeeeeeseseesnenns
Jovanovié Milan .........cccceeevveeeneeeennnenn, 154,241,320,412,628 KrivoKuca BOZO .....ocoveeeeiieiciieceeeeecee e
Jovanovié Mirjana .........cccceeeveeienenenceiereseeeee e 905 Krstic MIiodrag ......cceeeeveniinienieienieneeeiesceeeeniee
Jovanovié Nenad ........cocceeeviieiieninenieeeeeee e 632 Kruni€ NebojSa .....ccceveeieriinerieieneeceeeese e
Jovanovié Svetlana ........ccccocceveeieniiinin 675 Kuzmanovi€ Milo§ ........cccceveviiiiieninineeeceeee e
JOVCIC Ljiljana ......ccooeiieieiiiiiieieeeeeeeee e 558 Laki¢ SiniSa ......ccceveviiiiiiiiiiieeeeeeese e
JoviCi¢ Gojkov Dragana ..........cccecevevirienienenceienee 390 Lalic Maja ..ocueeieieieieeeeceeee e
JOVICICE Nenad ......cocveviiiiirieieieieceee e 68 Latinovi¢ Bosnjak Olgica

JOVIC JaSMING ......covviviiiiieiiiiieeee s 197 Lazarevic Ivana ........c.ccocevevieieiieniniieeneeeeee e
JOVIE MILENA ..o 366,487 Lazarevic Milan ...........ccccoeevveieieeeeiieccieeceee e
Jovi¢ Vranes Aleksandra ...........coccovevinienenincenienicnenne, 803 Lazi€ ZoTan ......cccooceveeieiiiniiiieieeeeeeese e
JOVIC ZOTAN ...oniiiiiieit ettt 1009 Lazi€ VojKan ......cccooeviiiiiiniiieeeeee e
Kacarevi¢ Hranislav .........cccooeveiinienenieniieencncens 1101 Lazi€ ZOTICA ...oovviiiiiiiieieieeeeeee e
Kadija Marko ......cccoocevivieiiniieieeeeeeee 191 Lazovié Marko ........ccoceevvevininieieienceeesc e
Kadija Sasa ......ccocoveeieiiniieeee e 1054 Lazovi€ RanKo ......cccovevieiiiniiiiiieccceeceeeee e
Kalevski Katarina ..........coccecererienenenenieeneeeeeeeeeeee 8 LeCiC Jelena .......c.coeciviveoenincnicinenciecneneeenens

Karadzi€ Jelena .........cccooceeeevinininiienieneeceeesceeens 1041 Leci¢ ToSevski DuSica .....cccoeeveevienieienieeneeceeeee
Karajovi€ Jelena .........cocooeeeeniniiinnieieneccieescseene 1172 Lenhardt Lea ......ccooeviviiieniiceeeeeeeeeee e
Kasviki Paschalina .......c..ccccevevieieneninieienenceceeee 468 Lepi€ MIlan ....cc.oooieviiniiiieieeecceee e



Vol. 76, No. 1 VOIJNOSANITETSKI PREGLED Page CV
Lepi€ TOPlICA ...ooveeieeiieeieiesieeeee e 552 MEMIC MENSUT ..ottt 618
Levakov Ivan ......cccocoviiiiieniniiinceeeee e 1241 Meta Jevtovi€ Ivana ..........cccceeereerienenenieeenceeeee 628
Lietz Francesco .......ocvvereriieeieneneneeieesiceeee e 664 MICIC JEIENA ... 83
Loncarevié OlIVEra .......ccccevveieeveeeeeeeeireeeereeceveeenns 366,1157 MiCovié SIobodan ..........cceeevveeeeveeeiieeeieeceeeeeeree e 512
Loncarevi¢ S1obodan ..........cccceveveviierenenineeiencnceeens 1157 Mihailovi€ Dragan .........ccccccceveeievenenenieieneneneen 978,1094
Lozanov Crvenkovi¢ Zagorka ..........ccceeevenenienienicnncnne. 739 Mihailovié NataSa .......ccceeeviririenieneneeeeseeeeeeeee 926
Luki€ Dejan ......ccceevveveieeieienieeieieeseeeese e 698 Mihajlovié DUuSan .......c..cccovveviiienineneeeeeeeeee e 473
Ljus Dragana .......cccooceveeienienenieiereneeeeseeeee s 749 MihajloviE GOTAN .....ocueveeeieriiiiiieieeeeee e 582
Ljustinag SaSa .......cccceeoverinirieieereeee e 1054 Mihaljevié Biljana .........cccocvieoeninenieeeneeeeeee 911
Macukanovié-Golubovi¢ Lana .........ccceceverereecieniennenne 911 MIJOVIE MIlICA ..oouveniiiiiicieieieceeee e 461
Magi€ ZVONKO ..cc.evueeieiiniieieieneseeeee et 147,414 Mijovi€ ROMANA ......ocuevieieiiiiiieieeceeee e 604
Maksimovi€ RUZICa ......cccceeevieviriinieienieeeeeec e 1054 MijuSkovi€ Mirjana .......ccceeceeeeeenienenieeieneneeeeeese e 404
Maksimovi€ V1adimir .........coceveveriienieneniiieencneeens 1222 Mikov Aleksandra .........ccccoccevereenieninineeeeeeee 815
Maleti¢ Sekuli€ Ivana ..........ccccceeeevveeeeiveeeiieceeeeeree e 576 MiIKOV MOMIT ...ovviieieiceiieecieeceree e 147,739,1222
MaliS§ MIlOS ...ooveiiiiiiiiiieiee e 191 Milanovi€ Sladjan ..........ccccevvevieieninineeeeeeeee 439
MaliSanovic GOTICA ....cceevereerieeiieierieniieieieeie e 297 Milenkovié Svetlana ..........cccoeceevierininienenineeeeeeen 1054
Mandi¢ Gaji¢ Gordana ..........cceceeceevevereneeneennens 23,359,651 MilenKoVIC ZOTAN ......cocuviiiiiiiiieiieeeee e 1049
Mandi€ Jelena .........cccooeeievinenieieneneeeeeeee e 675 MIilEti€ ANA ..o 1014
Mandi€ Predrag .......oocooeevieninenieeneeeeeeee e 461 MileV BOSKO ..voeoveiievieeeieeeceeeee e 154,241,398
Mandini€ ZOTan .........ccoceeveerereeienenenieeteneseeeeee e 675 MiliCi€ Biljana ........ccoceeceevienieniiieienciceeeeece 374,675
Manojlovié Dragica .........cccvveeieieneneniienieneeeeieseeeenns 787 MiliCKOVIE M@Ja ...ooeeeiieiiiiiiieieieceeeeeeecee e 46
Mari€ NebojSa .....coceveririeniiniieieiesereeeeeeie e 864,1157 Mili€ ALCKSA ...cveueeieiieiieieieeeeee e 731
Mari€ VESNA ..c.vevveeniiiiiiieiieiesieeiceee et 826 Mili€ Dragan ......cccocceeeveeieneneeeeeseceeee et 632
Marié-ZivKOViE JASITUNA ©...ov.veeereeeeeeeeereeeeseeeeeeseeeeeens 949 Mili¢ GOrdana .........c.cccevveeeeveeecreeeeeeeeeeeeereeeeveeenns 366,1157
Marinkovi€ Dejan .........cccceceevveveriniienienenieeeesc e 1172 Milicevi€ BOjana .........coceeveevererieiineneeee e 787
Marinkovi€ Jelena ........cccceeereeieiienenieieesceeeeee 664 MIilIiCeVIC SASA ..oouveniiiiieieieeec e 352
Marinkovi€ Mirjana ......c.cccccovveeeeneneneenienenieeieneseeeeenes 978 Miliji€ Svetlana ........cccoeceeveeveniieenieneneeeeeeeeee e 422
Marinkovic Nadica .......cccceeeeviireneriienienenieieene e 1185 Milivojevi€ Ivana ........ccceeeviriiiieniniieeeceee e 1157
Marinkovi€ NIKOIa .....cccovevieriininirieieneneeeeiesc e 1094 Milojevi€ Predrag ......cooceeceeveniereeieneieeeeeeeeee e 512
Marinkovi€ Valenting .........ccccoeceveevierienenieieeneneneeens 1020 Miloradovi¢ VIadimir ........cccceceeeevieneneenienenenieeeeeeee 100
Marjanovi€ GOTAN ........ccecveveerieeierienienieeieiesreeeeee e 911 Milosav]jevic N.MiloS .....ccocevirieniininineeeeceeeeee 884
Marjanovi€ Ivan .........cocceeeverenieiineneeeeeeee e 826 Milosav]jevic TOMICA .......cccevueeeeriinienieeieieneeeeeeeeeeee 260
Marjanovi¢ Marjan ...........ceceverereeienienenceiene e 8 Milosevi€ Biljana ........cccccoceverienieninieienenceeeeneeeen 1226
Marjanovié Milan .......c..cocceviverienininieeecceee e 246  MiloSevic BOjan .......ccccooevirieieninineeeeeeeee 241,320
Markovi€ Dejan ........ccccceveevereeienieneniieieeseeeee e 632 Milovanovi¢ Alempijevi¢ Tamara ........c.cccccevevereeniennenne. 260
Markovi€ Dragana ........ccccecceveeeeneneneenieneneeeee e 721 Milovanovi€ Branislav .........cccccceveveniinnenencnieienenee, 512
Markovi€ Milan .........cccceoeiiiinienenenieeeseeee e 473 Milovanovi€ Dragan ..........c.cceceeevereniieneneneenienene 582,864
Markovi€ Miroslav ..........cceccevevirienenineeienieneeeeeseeene 78 Milovanovi€ IvVan ........cccecevevirieniineieeeeeeeee e 935
Markovi¢ Petrovi¢ Gordana ...........ccceceeeveveeneneesieniennenne 803 Milovanovi€ JaSmina .........cccceceeveerieneneniienieneneeieneneeees 884
Markovi€ SIaVICa .......covvvieeveeereeeereeeeeee e 616 Milovanovié Tamara ...........ccceeeevveeeeeeeeieeeeireeeereeens 374,453
Markovi€ VUJICA ..ccvevverueeieiirieeiieienieeieeee e 826 MilOVIC IVAN ..o 290
Markovié-Deni€ Ljiljana .........ccccocevevirienenenieenenee 968 Milutinovi€ Dragana ..........cccceceeeevieneneenieneneeceieneeeene 764
Martinov Jelena ..........cocceeeviierienineneeeeeee e 453 Milutinovi€ Milica ......coceeoveviriiienieniieeee e 809
Martinov-Cvejin Mirjana ...........cecceveeeevienenenseeneneenenns 764  Miljanovic¢ GOra .......ccccevveeeeveenerenieienieeeenes

Martinovié Zarko ..........ococvveeevieeeeeeeeeeeeseses oo 496 Miljkovi¢ Vesna

MaruSi€ GOTAN .....ccueeieriiriieiieienieeieetee et 1241 Mirilo Leonida .......cccoceeieiiiniiniiieiiiceeeeeeceee e
Maslovari€ Irina ........ccoceeveveienieieneneeee e 721 Mirkovi¢ Dusica

MaSIC SINISA ..oveeienieieiieeiee e 525 Mirkovi¢ Ljiljana

Mateji€ KIiStina ......ccceoeevierierierierienenieeieniesieeeeee e 731 Miskovi¢ Mirjana

Mati¢ Aleksandar ..........cocceceveviriieneninieeneceeeeee 281 Miti¢ Aleksandar

Mati€ Milan ........ccoceevierininieiincnieeeseeeeee e 1134 Miti€ DEJAN ....eevveuiiiiiiiieieseeeeeee e
MatOVIC VI ..covveeeveeeerieeeeee e 260,374 MItiC GOTANA ..vveeeveieeieeecireeeree ettt e ereeeeaneas
Matunovié Radomir .........cccceveeienieneninienienieeeieseeeees 525 MIC TZOT ettt
Medi€ SNEZANA ......ccvvveeveeeereeeeieeeceeeeree e 589,998 Mitrovié Slobodanka .........ccceeevveeevveiiieeieieeeieecereeeennee. 320
Medjedovié Bojan .........cccevereeieninenieieeceee e 875 Mitrovi€ VOJislav ........occeevieviniiiiieeceeeeseeceeee 944
Medjo Biljana ......cccooeveeieiiiinieeeeeeeee e 935 Mladenovic Irena ........cccecceveeeerieneninieeneeeeeeeeen 1138
MedoViE RaASa .......ooovveieiiiieieeececcee e 516 Mraovi€ Tatjana .......c.cceceveveeieneneneeieneseeeenen 30,185,246
Melih Irena .......coeeieieniiniiieie e 56 Muli€ Mersudin .......coceeeeeveereneeieniineceeee e 398
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Munteanu Mihnea .........ccccoccevevieiieneninieneseeee e 773 PesSut Dragica ......coceveveeienenieieeeceeee e 949
Nagorni-Obradovi¢ Ljudmila ........ccccocevenininieninenne 949 Pete Maria ......coceeeeeienieieieeeeee e 1070,1233
NaJMAN SEEVO .ottt 1094 Petkovi€ Ivan ......cccooeviiiiiiiiiniceeeeee e 911
Nedin Rankovié¢ GOrana ..........cccceeceveeeeneneneerienienennenns 809 Petrica Ligia ...occoevvevieniiieiereeceeeeeee e 773
NEJKOVIC LAZAT ... 83 Petri¢ Aleksandra ..........ccoceveveiienieninineeeee e 570
NeStorov Natasa ......ccccecvevererierieneneeeeee e 656 Petronijevi€ Branislava .........cccocceveviienienencniiieeee 564
Nestorovié MiliCa ........ccevveeeevveeeireeeeieeceeeeeereeeeevee s 691,780 Petronijevic Milan .........ccccocoveiieninencnnienienene 104,273,897
NeSIC Jelena .....cccoveeeeiiiiiiieieeseeee e 864 Petronijevi€ NataSa .......cccccoveeeevienienenienienceceeniene 273,897
NIKIOVIC ANA .ottt 56 Petrovi€ DJordje ...ccvevveveeieniinieieieeeeeee e 564
Nikolajevié Sanja .......cccoceeervereninieieneneeeee e 414 Petrovi€ DUSICA ...ocevvieieiiiieceeeeeee e 1237
NIKOHC ANA .ot 935 Petrovi¢ Marina ..........ccceveeerveeennnnn. 428,516,628, 1089,1157
NiIKOLIE BlaZO ...oovviiiieiiiiiieiieeeseeeeee e 496 Petrovié Milan ... 1045
NiKOLi€ BOJAN ..eoiieieiieiiieeeeeee e 651 Petrovi€ Milica .....cccovivieieniriiieieeceeeeeeeeee e 525
Nikoli€ BOZANA .....ooueviieiiiiiieieieieeeee e 795 Petrovié Nemanja .........ccocevevereenieneneeieneneeeeee e 698
NIKOIE DUSAN ....ovviiiviiiieeeeeeeee e 100 Petrovié Nenad ........cccooevvieiiiieieieiieccieeceee e 352,720
Nikoli¢ Gordana ...........cceceevererierienenieereneene 359,1065 Petrovi€ Pajic Sanja .......cccceveveieeieneiieeeeeeee 826
NIKOLE IVAN .ot 710 Petrovié Nenad ......cc.cccccevevenieininienieiiincieeneneeeeenene 352
Nikoli¢ DIMItIIJE ..ooveeveeieieriieieiesieeeeeeeeeeee s 935 Petrovi€ Tatjana .......c.cceceevveveveeienieneceeee e 698
Nikoli€ Dragan ........ccccoeevereenenineeieneneeeeeese e 1110 Petrovi€ Tomislav .......ccceceviniiieniiniiceeeeeeeee 698
Nikoli¢ VIadimir .....cccceveveririeienienieieeeeeee e 260 Petrovi€ VETiCa .....coccveivuinieieininicicinieceecsieeeeeeeieen 447
Ninkovi¢ Baro§ Djuka .........cceceveniniiieniniiceeeee 598 Petrovi€ V1adimir .......occooeveeieieneninieenceceeee 589,998
NInkovic NebojSa ....ccceevvereririienieniinieiereneeceee e 512 Petrusic [ZOT ..oovieeiiiiiieieie e 347
NInkovi€ Srdjan ......ccccooeveviiienieneneeeeeeee e 682 PilCevi€ Dejan .......ccccoevieieninieieeeseeee e 525
Novakov Ivana .........ceceveririiieneneeee e 961 Pilié Branka .......c.occcevvininieiinincenencecneeeeeeen 564
Novakovié-Paro Jovanka .........ccccceeeeevenenineenienenennnne 875 Piumatti GIOVANNI ....c.ovveviiiiiriiniiicinineeeenenreeeeeesnenen 664
Novkovié Ljiljana ......cccceceveevienenenieiienenenieieneeeeeeees 1089 PjeSCic NatasSa ......cccevviveeierieieieeeeeeee e 359
Obradovi€ Mirko .......coceevievinieiiiiiiciceeeeeee 682 Plavec GOran .........ccccevevvenieieinenieiienceceeesreeeeeesenen 366
Obradovi¢ Slobodan ............ccceeeevveeevneeieeeeereeennen. 167, 1009 Plochev Kamen .........c.cccooveeeviiiieiieiiecceeceee e 704
Opancina Valentina ..........cccoeevieveneninieeneninieenceeeeen 884  PoCuca Milan .......cccoocovieieniininiiieeeeee e 314
OSt0JiC JEIENA ..c..eouviiiiiiiieieieeieeee e 414 Podgorac Ana ........cccoeevieieniniieeee e 341
OtaSevic Jadranka ........cccccoceveeiiiininiiiiencceeceen 341 Popovic¢ Aleksandra ...........cccoeceevienieninieneneneeeeeee 1178
Palibrk Ivan Popovi€ Danica .........cceceviniieieieninieeese e 1014
Panteli¢ Jelica .... Popovié Dusan .........ccccevevinieeniiceiee, 260,357,374,453,
Papaioannidou Paraskevi ........cccceceverinieneninienience 468 Popovi€ Ivana .......ccccceveeieniiiieee e 651
Parousheva Pavlina .......c.ccccooeviiiiinininieenceeee 704 POPOVIC JOVAN ..eoeiiiiiiiiiieieieitcceee e 795
PavIiceviC GOran ........c.ceccevereeienienenieeieneseeeeee e 414 Popovié MiLJana ........cccevevierueeienienieniieieniesie e 68,496
Paviovié Dragan .........cccceceviienienieneneeeeseeeee e 177 Popovic¢-Petrovi¢ Svetlana ..........ccccoveveeieneneniecieee, 961
Pavlovi¢ Markovi¢ Aleksandra ..........ccoceeevevieniennne. 260,374  Povazan Djordje .......ccoceeeeeoieriniiieieeeeee e 836
Paviovié Miroslav .........ceccecevevieieneninieeniceceeeeeees 623 Préi€ SONJa ..ooeeeeeeiiiieieieeeeee e 1134
Paviovié Mladen ........ccccoceviiininiinenieeeeeeee e 320 Prelevi€ Rade .......cocoveiviniiniiinincciccccceceieen 398
Pauni¢ Mila .....ccoooiiiiiiiiiiee e 1178 Preveden Tomislav ......ccccoeovvviiiiiiiiiiiiieiieeeees 1070,1233
PeciC Vanja ......occooeviiieieiieeeeeeee e 780  Prodovi€ Tanja ......cccccceeeeveereninienienesieeieie e 918
PEJCIC ANA oo 884,989 Rabrenovi¢ Milorad ..........ccocoeevieninininneneneeceee 525
PejCic Tomislav ......ccceveeieiiiienieieneeceeeeeeeen 301,1045 Rabrenovi¢ Violeta ........ccccoooevevieniinineneeneeceeeee 525
Pekmezovié Tatjana .........cccceeeveeeevvenenencnen. 197,453,1178 RACIE DUSKO ..ot 439
Pekova Liliya .....cccceviiieieienieeieesesiceeeseeee e 704 Radakovi€ SOnja .......ccccoceveeveniniiniieneneeeeeenene 30, 185,246
Peljto AL oot 849 Radanovi€ BoZana ..........ccccceeeevienininceieeneeeeee 756
PeriCin Starcevi€ Ivana .........cccceceeveveninienencceeee 815 Radosavljevi¢ Aleksandra ..........cccooceveriievenencecieneneene. 826
Peri€ Aleksandar ........c.coceoeierieieneniiieec e 39 Radenkovié¢ Mirjana ..........cceceeeeeveneneenieneneneeeeseeeene 809
Peri€ DUSAN ....ccccoveiviniiniiiiiccc e 875 Radenkovi€ Saga .........cccocvenieiiniinineininccncnceeeen 547
Peri¢-Popadi¢ Aleksandra ..........ccccooeverienienencenienene 734  Radenkovi€ Sonja .......ccceeceveeiieninenieeneseeeeee e 1083
................................................................... 414 Radevié SVELlAna .......o.oooeovveeevrereereeeeeeerereressesenen 582,926
Peri€ VEIIMIT .o..ooeeiiiiiieiee e 632 RadivojCeviC UT0S .....coocevieviiiniiiieneeieeeieeeeen 352,1237
PeriSi¢ Nenad ........ooovveeviiieviiiiiecceecceee e 1172 Radjen Slavica .....cccccoovveriiiininiiieeeeee, 30,185,246,404
Perovi€ Tatjana .......ccccoceeveeverieeieiieneeeeeeeeee e 504 Radojevié Nemanja .........ccccoeevevienieninienencneeieneeeen 1106
PeSic Danilo .....cccovveviiieiieiiiieee e 849 RadojiCi¢ Aleksandra ..........ccoceeveevenenenienieneneeeeeeee 347
PeSiC Dragana ........ccceveeeeienieniieieneneseee e 56 RadojiCi€ Julija ....ccceoceevieriiriieieiereceeee e 1138
PeSi¢ MIlICa ...oeeeieiiiiiieiee e 547 Radojkovié Danijela .........ccocovereeveneneniieenenceeeeee 547
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Radojkovié Milan ..........ccceceviniiieniinenecieieee 691,978 SECN NEVENA....cuiiuieiieiiiiiiieiee et 836
Radojlovic€ Jasmina .......ccccccceveeienieneninienieneeeeieseeeeaes 618 SECEN SVELOZAT ....oeveiieniiiieiieieie e 656
Romanovié¢ Radoslav .......c..cccceeevirienininiiiiencces 1009 Sekuli€ Slobodan ...........ccceevvevinineieinenieieeneeeeenene 815
Radovanovi€ Dragana ..........c.cceceeevevenenienienienceieneneenes 698 Senocak Rahman ...........cecovieieniininiieniencceeee 1118
Radovanovi¢ Drage .......c.ccoceveveevvenenenieieenee 320,864 Simeunovi€ Dragan .........c.ccoocevivievenineeenececeee e 410
Radovanovi€ Milan .......cccccvevievineniniieneneeceeeeee 301 SIMIC IVAN ..ot 944
Radovanovié Sasa ........cccceevvveevveieieeeeee e 68,177 Simi¢ Radoje ....coeveeeieiiiieieiecceeceee 253,290,380
Radovanovié SNeZana ............cccceeeevveeevveeeeeeeeceeeeree e 926 Simi¢ Vukomanovié Ivana ..........c.ccceeeeeevveeeenveeenennns 582,926
Radovanovi€ Zoran .......c..ccceceeveeveneneesieneneeieeenens 16,412 SIMONOVIC Maja ..c..eeueeiiiiiieieieeceeeee e 1065
Radovanovi¢-Dini¢ Biljana ...........cccceeceeveneninieniencnnnnne 978 SIMONOVIC OLIVETA ....covviveiriieiiiiiiieieniceeeeee e 911
Radovi¢ Blagica Simovi¢ Aleksandra ..........c.ccoeveeevieeieieiineeenns 154,241,1049
Radovi€ Jelena ........cccocceveeieniiniiiiieeneeeeeesceeens SIMOVIE Stefan .......ccccoeeivvinineiiinieee 864
Radovinovic-Tasi€ Sanja ........ccccecceveveeiienenenienienieneenes 414 SIMOVIC Tatjana ......ccoveveeierieniiieieneseee e 618
Radulovi€ TEOT .c.eoiiiiiiieieieeee e 651 Simsek Hakan ........c.ccoocevivinieniiiiicneeceieeee 832,1076
Radulovi¢ Ljiljana ........ccccocoevevienineniiieeneeceeeee 267 S1ad0jeViC IZOT ....ovvieiieiiiiiieiec e 598
Radunovi¢ Aleksandar ....................... 154,241,628,989,1049 Slavkovié Nemanja .........ccocceceeverenerienieneneeieeeseeeeeees 1190
Radunovié Miodrag .........cccceeevereriienenenieienencscens 1106 S1avkovié VIOleta .....ccccevevvirieiieniiniiieieeseeeeeseeeeee 1065
Radunovié Miroslay .........ccccocevererienenenieienenceeens 1106 Smajic¢ MIroslav ........cccceveriereninieeneeeeeeeeeee e 756
RaKi€ DUSICA ....eoveiniiiiiieiee e 795 SMiLJi¢ SONJA c.eveiiiieieiieee e 461
RaKIi€ VSN ..oeoviiiiiiiiieieieeeeeeee e 380 Soki¢-Milutinovi¢ Aleksandra ..........ccoceevvevenenceniencnen. 260
Rakocevi¢ Hrnjak Aleksandra ..........cccooeeveveeniennnne. 273,897 Soldatovié Ivan .........cccceveeieneninieec e 749
Rakonjac Aleksandar ...........cocceoeveneninienenieieeeee 525 Sotirovi€ Jelena .........cccceevevierinieiienienieieeneeeeen 487, 1123
RancCi¢ Nemanja .........cccoeceeveevenencenienenencnnen 147,739,1157 Spari¢ Radmila ........cceceveniniiiiniiineeeceeeee 1054
Randjelovi€ Danijela .........cccooeeieninenieiieneneeeeneene 623 Spasié Marijan ........ccecceveverieienenenceee e 1009
Ranisavljevié Milan ........cccccocevveiinininieneneneeeee 521 Spasié Marko ........cceceeeveveninieiienieeeee e 320,628
Rankovi€ Ivan .......cccoiieiiiiiiniieeeee 453 Sre¢kovié Miodrag .......ccceceeeeevenieneeienenenceeeees 100,944
RASIE DEJan ...c.eeveeuveieiiiiieieieseteee e 1123 Sre¢kovie SUNCICA ....eovvireiiiieiiiiiieee e 716
Rasi¢-Markovi¢ Aleksandra ..........cccoceeveevenenieniencnnnnne, 820 Stamenovi€ Jelena .........cccoeeevvineneiinincneieneneeeenes 1035
Raskovi€ Sanvila ........ccceceviienienineeeeeee 734 Stamenovié SNEZANA .......cccevevveiriirieeeenienieieeneneereeenenne 570
RASKOVIC ZOTICA ..covieiiieiiiiiieeeeeeeeeeee e 516 Stanisavljevi€ Dejana .........ccccoeceveeveeninenieenceeeee 461
RaSOVIC Predrag ........ccoceeeevievienieienenceeesceee e 682 Stanivuk Ljiljana ........ccoceienininieniniieieceeeeen 447
Ratkovié Nenad ..........ccovvveevveiienieiiiieeiee e 167,1009 Stankovie ANItA .....c..covveiieiveeiiieeeieeceree e e 1035
Ravani€¢ Dragan .........ccceoeviierienenenieeeseeee e 749 Stankovié Ivana ........cccoccevivieienineneeeeeee e 1049
REliC THJana ..cooveeeeeeieieiicieeeieeceeee et 1101 Stankovie IVONa .....cceeieviiniiiieieieceee e 1035
Repi€ GOTana ........ccoceveeieiienienieieesieceese e 611 Stankovi¢ Katarina ..........coccevevevienenenenienencnceeeeee 253
Risti¢ Aleksandar ..........ccccooeverieiineninieeseeee e 644 Stankovié Milan ........ccccevveneiiniinineciinceencnceeenenne 656
Risti¢ ANdjelka ....coovevveiieieiiiieieeeeeeeeee 167 Stankovié Nikola .......cccoociviiiieiiniiieieeeec e 46
Risti€ Branko .......ccocceveveriieneninieieeseseeeeeeee 281,918 Stankovié Sanja ........cccceceeieriniiieneeee e 968
RISHIC GOTICA .ottt 1128 Stankovié Tamara ..........cccceeeeevireneeniineneeneneneeeenes 1035
Risti¢ Medi¢ Danijela ........cccccovevievenineniieninen. 30,185,404 Stanojevié Cedomirka ...........co.cocvveveeeeeeeereereeeeeeeensnes 611
Risti€ MIOLJUD ..oveiiiiieiiiicieeceeeeeee 589,998 Stanojevi€ Dragana .........c.ccocceeceveevenieneerienenenene 632,1083
RISHIC POLar ...cveviiieieiiieeiceeeceeeee e 1172 Stanojevic GOTAN .......ccceeeeeeriereiriieiene e 780
RISHIC SINISA ..ovivieiiiiiieeieee e 461 Stanojevic Ivan ......cc.cccoviviiienenieeeeee e 46
Romanov Romana ..........c.ccccevevinienininieenecceee 875 Stanojlovié OlIVEra .......cccceceeviivirienieniieeeeeee e 820
Romanovié¢ Radoslav ..........coceeceevivininiienenieeiencee 167 Starcevi€ ANA ....c.covevvevveininiiieinnceeeeeeeeee e 191
ROSIE VESNA ..ot 864 Stefanovi€ DuSan .........cccccveveenininiccnenccceene 104
ROS Tatjana ......cccooeeierininieieseceeeeeeeeee e 1134 Stefanovic IZOT ....oouveieiiiiiieieecee e 731
Rudi€ Ivana ........ccoceviiieneniieeeeeeee e 644 Stepanovic¢ Nemanja .........cceceveveereneneeienenesceeneennean 632
RUSOVIC SINISa ..ovieieieiiiieieieccceee e 1172 Stepi€ Nenad .......coceeeeriiriiieieneeeee e 352
RUZIE MajJa oot 1070,1233 Stevanovic Dejan .......cccoeceevereninienieneieeeeeeeee e 496
Samardzi€ Janko ..........ccccceeevviieiiiiiiieeeeeeeeeeeee s 496,968 Stevanovie GOTAN .......c..coevveeeirveeeireeeereeeeireeeereeeereeeeereeeenns 412
Santra¢ Stijak Gordana ............ccccoecevvirieniniinieneneieene 191 Stevanovi¢ VIadan ..o 281
Savic Biljana .........ccceceviiininieeeeee e 949 Stevic Carevi€ Silvija .....ccccooveverenenieeeeeeeeee e 1128
SaviC DJOTAJE ...eeveieiiiieiieieseeeeee e 46 SteVIC RUZA oo 949
SaVICE NEVENA .c.veuviiiiiiiieierieeietee ettt 734 Stijak Lazar ......cccooeeeeriiniiieiere e 191
SAVIC SATA ...viveeiieieiieeiieieeee et 998 Stoimenov-Jevtovi¢ Tatjana ........c.cccceceeveerenencenienennen. 911
Savic Sladjana ..........ccceeveveninieiene e 461 St0jadinovi€ Ivan .........cccceviveeieniniiieeeeeeee e 1049
Sazdani¢-Veliki¢ Danica ..........cccceveveeceeneneneenieneiceene 836 St0jadinovi€ Miroslav .........cccceeeveerienenenienencniceeeene 864
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Stojanov Dragan ..........ccceceviveeiinieneneeeeseeeee e 16 To8i¢ Golubovi€ SUzana .........cccccceveveenienineeieeneeee 1065
St0janovic Bojan .........cccceveviiieiieninieeeeee e 320 Tot VereS KriStina ........ccceveverienieninieieneneeceee e 39
St0janovic Dijana ........ccccoeceveevenineeieneeeeee e 1083 Tovilovié SNezZana ........cccceeveverierienenenieeneseeeeesee e 961
Stojanovie GOTAN ........coceerieriirieienieeieieiesee e 558 TrajKov Marija .....cccoeeeeeienenienieieeseeeeese e 177
Stojanovic Ivana ..........ccceveririeiienenieeee e 856 TreSNji€ SaSa .oc.eevveriiiiiieieeree e 525
St0janovi¢ Miodrag .........ccceeevverereeeenieneseeese e 1083 TrgoveeviC Sanja ......cccccvveeeieveninieieneneeceeeee 611,764
St0janovic¢ MIroslav ........cccceeeeverininieeneneiceeie e 691 Trgovéevi¢ Proki¢ Milena .........ccccoecevevienienincnceneneene 314
Stojanovi¢ Tasié Mirjana .........cccceceeeeeereneneenieneneeeens 749 Trifunovi€ Bratislav ..........cococeevevininiiniienceeeeeen 320
St0janovi€ Zvezdana ...........cccceeeerereeeeieinineeeeneeeie e 23 Trifunovi€ ZOTan ........cocceeeevierereeienienieeieeseee e 366
StojCIC MIlan ..c..cooviiiiiiiiiiiiiieieeeeeeeee e 940 UdOVICIC IVO et 46
StojiljKOVIE MIlOS .....oouiiiiiiiieiieieeeeee e 241 Uni¢ Stojanovi¢ Dragana .........c.cceceveeveeveneneneeceenennene 632
Stojiljkovié Predrag .......cccceveeeeiieninieienienceceee e 412 Vasic-Vili€ Jasenka .......ccccooceveeveenenenieieneneeeeieseeeee 154
Stojisavljevic Marko .........ccccoeeeeveenenenieenieneneene 366,1157 Vasi¢ VIadimir ......cccooeeievininiiieenceesesceee e 1045
Stojkovié Aleksandra .........c.coceceeririnienienineee e 721 Vasiljeviéc Mladenko .........ccccoeeeieninineniienienenceeeeee 644
Stojkovié Andjelka .......cccooereinieninenieieeeeeeee Vavi€ NEVEN ..cc.cevviriiriieieieiieeieesieeeeee e
StojJKOVIE SINISA ..eevvieiiiiiiiiieiee e Veki¢ Berislav ...

Stojmenovi¢ Tamara Veloji¢ Golubovi€é Milena .........cccceveverieneneninieieee 547
StOJSIC MILJANA ..ottt Veljkovié Radovan .........ccoceeeveneniinieneniiieenee 656,978
StOJSIN ANJA .evveeieniiiieieeiee e Veljkovi¢ Aleksandar ..........cocooceveviienieneneninieeee 260
StOSIE MAJA .ot Veselinovi¢ Ivana ..o 576
StoSi€ Biljana ........cccoeeeievieniinieieieneeeee e VidiCevi€ SaSenka .......coceevueriririenienieieeee e 968
StoSi€ STDOLJUD ..o Vidi€ Branka .......ccccceeevieienininieieeceeee e 998
Strazmester Majstorovi¢ Gordana ..............coeeeeeeerercreceennnnes 159  VitoSevi€ Biljana .........ccccoccevevivieneniiiieeneeeceee e 756
Susa ROMANA ......oceevieriiiiiieniieieieeteeee e 428 Vodopi€ Sanja ......ccevuirieieriniiieiere e 267
Svetel Marina .......occeeeeeerienienieienieneeceiese e 197 VOJINOV SA8A ..ot 1241
SAIEEV IVAN ..o 564  Vo0jinovi¢ RadiSa ......ccoceevieniniiiiniiineee e 241
Sarenac TAtJana ............cocvvevveverveeeeeeeeeeeseeeeees s 716 Vorkapi€ Branko .........ccceceviererienenenieeneneeeeeseeeee 710
SATIC JEIENA ....ooveoeeveceeseee e VUCEti€ DUSAN ....cveviiiiiiiciciecceceeeeseeeee e 918
Sarki¢ Nebojsa VUCevi€ Dragana ........ccceceveeeeeenieneneenieneneeeeie e 473
Sarovié Vukajlovié Mirka ............ccccocoeeeeeeerererrerennns 598 VUCIE Rada ..o 944
SEEIt ZOTAN ..o 147 VUCKOVIE DEJan .....c.couevueeiiiiniiiieieieciceee e 836
Serbi¢ Nonkovié OliVera ...........coccovveeeeveeereereserenenens 390 Vuckovié VIadimir ......cccoceeevevininiecininenieineneeeeenes 1190
Sijan-Gobeljié Mifjana ...........c..coccoovveeeeeerereeeesreneeneenns 576 Vugdeli¢ Jelena ........cccooceeveviniiiieniininieeeeeeeee 644
SKIDIE DUSAN ..o 836 Vugdeli¢ Rada .....cccooevieiiiiniiiiieeeeeeee 644
SKIijelj FAIL ..o 398 Vujani€ Svetlana ........cooceecveveniiienienineeeeeeee e 167
Sterovié STAJan .........ocoveveveeeeeeeeeeeeeeeeee e, 1045 VUJIi€ Dragana .......cccoceeeeieneneneeieneneeeeseee et 390
Strbac MILJANA .........veveeeeeeeeeeeeeeee e 589,998 VUJISIC SIAVICA ..oouveniiiiiiieiieieieeee e 267
Subarevié V1adan ..........c..ccocooveoeveecvereerierieeresissesenis 253 Vuka$inovié-Vesi€ Milica .......c.coccevvirencccnicncniennncnnene. 481
SUPIE GOLdANA ... 414 VUkCevic MIodrag ......ccceeeveeienieneninieeneseeeieeeaen 1190
SUrbAtOVIE MAJA .....vooveveveeeeeeeeeeeeeee e 46 VUukmirovi€ Filip ..cc.oocvvoieieniiniieieeeeeeeeee e 326
SUtuloVIE NIKOIA ..o 820 Vukmirovi€¢ Mihailo .......ccccceeviinenecninineinenceceenes 326
Tambur ZOTan ........cccceveverierieneneeieie et 1101 Vukmirovi¢ Papuga Marija ........ccccceeeveevenenenccenienennen. 1226
Tasi¢ Danijela .......ccoccoviverieniiniiieieeeeeee e 1083 VUKOJEVIC ZOTAN ...eeeniiiiiieieiecieeieie et 439
TasiC Ljiljana ......ccccocceviveeiienininieieeseeeeeee e 1020 Vukomanovi€ BOTIS ......cccceverieiieniiniiiieieneseeceiese e 1190
TatomiroVié ZelKa ........o.covvvvveeeeeeeeeeeeeeeeeeeeeeeeen. 366 Vukomanovi¢ VIadimir .........cccoceevievenenienieneneeieieniene 582
Tavear IVan ........coccevveiiiiiieeeeeeeeeee e 1172 VUKOti€ SNJEZana .........ccecveverereenienenieeieie et 167
Tepsi¢ Ostoji¢ VESNa .....cceeerueeeenienienieieneseeieiennen 30,185 VUKOVIC Dragan .........cccecvevenerienieneieeeieseeeeeesee e 826
Terzi¢ Brankica ........cccceeviveeiiiiiiiieeeeeeeeee e 404 VUKOVIC Jelena ........ooeiiveiiiiiiiiiiiiccciee e 366,1157
TErZiC NEEIA ..ot 558 VUKOVIE Marko .....ooevvieieiiniirieieiecceee e 1106
TeSanovi€ Gordana .........c.coceeevecininiceeincnecencncnieeeaens 447 VUKOVIE MiTa....c.oouiiiiiiniiniiieininieicenenceeesveseeeee e 803
TOdOTOVIE ANA ..ottt 1014 Vuksanovi¢ Miljanka .........cccceceveviniinieneninieenene 273,897
Todorovié Milena .........ccecoevveeeereeecreeieieeeeieeeeieeeeree e 911 Vulovié Dejan .......cccoeevveveninieieneccceeeee 352,380,1237
Todorovie MilOS ......oouevieiiiiiiiieeeeeeeeee e 716 VUulovié Dejana ........cocceoveviinierieieniinieeieese e 1237
Tomasevi¢ Vukmirovi€ Irena ..........ccoceeeeeveninienienennnne. 326 VULOVIE DUSAN ...cooviiiiiiieiinecencceeeeeeee e 944
TOMIC SEIEEJ woveveenreeiiiieiieiesiee et 473 Vulovié Maja ....ccccovevvenenincenene 154,241,320,628,989,1049
Tomi€ SIavoljub ......ccooivirieiiiiieceeeee e 1197 Zdravkovié Nemanja ........cccceceeveereneneniienieneneeeeneneenes 944
TomiC-Spiri€ VESNa ......ccceevviruerieienieniieienienieeeeie e 734 Zdravkovi€ VI1adimir ......c..ccccevcevienienieninienienenceienenene 944
Topuzovié CedOmir .........o.covvvevereeeeeeeeeeeeeeeseseeeeen. 301 Z/8C SIMOIL <.eveiiiieieie ettt sttt sttt eae 260
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Zidverc-Trajkovi€ Jasna .........cccceeeveveevieneneeieniencene 347 ZAVIG LJUDICA ..o 710
Z1atanovi€ Dragan ..........ccecevevineniienienenieeeeseseeene 1035 ZiVKOVi6 DANIiela ..........oveoveveeeeeeeeeeeeeeeeeeeeeeeee s 1035
Zlati¢ Aleksandar ..........cccceeveveeieiinenieeeseeee e 978 ZAVKOVIE VESNA .o 1035
ZOrIU EMIC ..ooooiiiiiiiiicieceec e 1076 ZAIVKOVIE VIAAIMIT evoeeeeeeeeeeeeeeeee e, 481,1089
Z0rni¢ Nenad ......oceviiieiieiiieeieeeseeee s 864 ZiVOJinov MiLjana ...........cocoocevveevevveveeeeeeeeseseesnsesnns 95,521
Zeravica Radmila ..........o.co.oovvvveeieieieieeieeeeeeeeeens 1226 Zivojinovié-Toumba Vesna ...........cccooevveeverveveervenresnnnnn. 675
ZKiG OLIVEIA «.ooovoeeeeeeeeeeeeeeeeee s 1065 ZAVOtIE MAJA ..o 390
Zivaljevié ZVONKO .........oovvvvreeeseeeeeeeeeeeeees s 710 ZOTIE LEPEA oo 940
Zivanovié-MaGuZié Ivana ...........ceeeeeeeeveenenn. 154,241,1049 ZUNIE SVELIANG ..o 390
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accidental fallS ......ccoeevieiiniie 764
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ANALOMY ..ttt 241, 598
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ANtNroPOIOGY ..vveveeeirieirire s 241
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anti-bacterial agents .........cccvvvvinrinineine e 795
BNLIDIOLICS ... 949
ANLDOAIES ... s 104
antipSyChOLIC B0ENES ....ccvvveeririiiee e 468
antisocial personality disorder .........cccoceenienernicnienenene, 651
BNXIELY oo 197, 582, 1014
aortopulmonary septal defect .......cccocviveivinereccncee, 730
APPENAICILIS v 46

BOUBPONIN-Z ..ttt 104

AT TNEIAPY oo 224
arterial OCCIUSIVE diSEASES .......ccevveverereeiirerreeseee s 716
arthroplasty

arthroplasty, replacement, knee

arthroscopy

ASthMA ..
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autopsy
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bacterial INfECLIONS .......covvivveirrc s 206
DECLEIOIOQY ...oiveveierierieierer s 516
DATALIIC SUMGENY ..oveeeieeeeree s 213
DESIHar @rtery ....ooveeeieec 598
baskethall ........cceeini e 481
DENAVIOUN ...t 1065
biliary tract surgical procedures .........cccoeveeereneniecenenens 691
biocompatible materials ... 1094
biological Markers .......cococeevinenniniineseseseeeeeas 374, 487
biological therapy ........cccccvvviineiniise e 734
DIOMAIKErS ....ooovieee e 167, 968
biomarkers, tUMON ........coovveiiic e 911
DIOPSY oo 374
blood chemical analyses ........cccceceverenienene 374,552, 704, 875
blood flOW VEIOCILY ...ccvoeeeeriiriirienc e 100
DlOOd QIUCOSE ... 201, 552
blood glucose self monitoring ..........cccceevevevenieneneinens 1209
body COMPOSITION .....ooveieiririie s 1089
body MassindeXx .........ccccoevevncniniirne 30, 1070, 1197
body WEIGNL ..o 1197
DONE AENSILY ...oveveciieer s 273
bone diseases, MetaboliC .........coeevreeiieereece s 875
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INSTRUCTIONS TO THE AUTHORS

The Vojnosanitetski pregled (VSP) is an Open Access Journal
All articles can be downloaded free from the web-site
(http://www.vma.mod.gov.rs/sr/vojnosanitetski-pregled) with the use of li-
cense: the Creative Commons — Attribution-ShareAlike (CC BY-SA)
(http://creativecommons.org/licenses/by-as/4.0/).

The VSP publishes only papers not published before, nor submitted to any
other journals, in the order determined by the Editorial Board. Any attempted
plagiarism or self-plagiarism will be punished. When submitting a paper to
the VSP electronic editing system (http:/aseestant.ceon.rs/index.php), the
following should be enclosed: a statement on meeting any technical require-
ments, a statement signed by all the authors that the paper on the whole
and/or partly has not been submitted nor accepted for publication elsewhere,
a statement specifying the actual contribution of each author, no conflict of
interest statement that make them responsible for meeting any requirements
set. What follows subsequently is the acceptance of a paper for further editing
procedure. The manuscripts submitted to the VSP pass in-house and external
peer review. All authors pay “Article Processing Charge” for coverage all ed-
iting and publishing expenses. Domestic authors pay 5,000 RSD, and those
from aboard 150 euros. The editing and publishing fee is required for sub-
stantive editing, facts and references validations, copy editing, and publishing
online and in print by editorial staff of the Journal. No additional fees, other
than stated above, are required even if an author who already paid the fee
would have more articles accepted for publishing in the year when fee was
paid. All authors who pay this fee may, if want, receive printed version of the
Journal in year when fee is payed. Please note that the payment of this charge
does not guarantee acceptance of the manuscript for publication and does not
influence the outcome of the review procedure. The requirement about pay-
ing “Article Processing Charge” does not apply to reviewers, members of the
Editorial Board and the Publisher’s Council of the Journal, young researchers
and students, as well as any of the subscribers of the Journal.

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

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

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

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

MS Word for Windows (97, 2000, XP, 2003) is recommended for
word processing; other programs are to be used only exceptionally. 1l-
lustrations should be made using standard Windows programs, Micro-
soft Office (Excel, Word Graph). The use of colors and shading in
graphs should be avoided.

Papers should be prepared in accordance with the Vancouver 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, Enclosures.

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: *, 1, £, §, [l, I, **, Tt o -

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 subheadmgs 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 consideratuion of the subject,
nor data or conclusions from the work being reported.

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. Identlfy 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 Sth 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 explamed clearly in the legend Explam the method of staining
in photomicrographs.

Abbreviations and acronyms

Authors are encouraged to use abbreviations and acronyms in the
manuscript in the following manner: abbreviations and acronyms must
be defined the first time they are used in the text consistently throughout
the whole manuscript, tables, and graphics; abbreviations should be used
only for terms that appear more than three times in text; abbreviations
should be sparingly used.

An alphabetical list of all abbreviations used in the paper, followed by
their full definitions, should be provided on submission.

Detailed Instructions are available at the web site:
www.vma.mod.gov.rs/vsp
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UPUTSTVO AUTORIMA
Vojnosanitetski pregled (VSP) je dostupan u reZimu otvorenog pris- bolesnika i Zaklju€ak). Ispod apstrakta, ,,Klju¢ne re¢i“ sadrze 3-10

tupa. Clanci objavljeni u ¢asopisu mogu se besplatno preuzeti sa sajta
Casopisa http://www.vma.mod.gov.rs/sr/ uz primenu licence Creative
Commons Autorstvo-Deliti pod istim uslovima (CC BY-SA)
(http://creativecommons.org/licenses/by-sa/4.0).

VSP objavljuje radove koji nisu ranije nigde objavljivani, niti preda-
ti za objavljivanje redosledom koji odreduje uredivacki odbor. Svaki
pokusSaj plagijarizma ili autoplagijarizma kaznjava se. Prilikom prijave
rada u sistem elektronskog uredivanja ,,Vojnosanitetskog pregle-
da“(http://aseestant.ceon.rs/index.php) neophodno je priloziti izjavu da su
ispunjeni svi postavljeni tehnicki zahtevi ukljucujuci i izjavu koju potpisuju
svi autori da rad nije ranije ni u celini, niti delimiCno objavljen niti prihvacen
za Stampanje u drugom casopisu. Izjavu o pojedinaénom doprinosu svakog
od autora rada potpisanu od svih autora, treba skenirati i poslati uz rad kao
dopunsku datoteku. Takode, autori su obavezni da dostave i potpisanu izjavu
o nepostojanju sukoba interesa ¢ime postaju odgovorni za ispunjavanje svih
postavljenih uslova. Ovome sledi odluka o prihvatanju za dalji uredivacki po-
stupak. Rukopisi pristigli u Redakciju ¢asopisa podlezu internoj i eksternoj
recenziji. Svi autori duzni su da plate “Article Processing Charge” za pokrice
troSkova jeziCke, strune i tehnicke obrade rukopisa, kao i njegovog objavlji-
vanja. Domaci autori placaju iznos od 5 000 dinara, a inostrani 150 eura.
Dodatna placanja nisu predvidena ¢ak i u slucaju da autor koji je veé pret-
hodno platio traZeni iznos, ima vi$e prihvacenih radova za objavljivanje u
godini u kojoj je izvrsio uplatu Svi autori koji su platili “Article Processing
Charge” mogu, ukoliko Zele, dobijati Stampanu verziju ¢asopisa tokom godi-
ne u kojoj je izvrSena uplata. Placanje ovog iznosa ne garantuje prihvatanje
rukopisa za objavljivanje i ne utice na ishod recenzije.

Od obaveze placanja pokri¢a navedenih troSkova oslobodeni su recenzenti,
¢lanovi Uredivackog odbora i Izdavackog saveta VSP, studenti i mladi istra-
zivaci, kao i pretplatnici Casopisa.

U VSP-u se objavljuju uvednici, originalni ¢lanci, prethodna ili
kratka saopStenja, revijski radovi tipa opSteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj piSu), aktuelne teme, metaanalize, kazuistika, seminar
prakticnog lekara, Clanci iz 1st0r1]e medlclne li¢ni stavovi, naruceni
komentari, pisma urednitvu, izveStaji sa nauénih i struénih skupova,
prikazi kn]lgal drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih
ili kratkih saopStenja, metaanalize i kazuistike ob]avlju]u se uz ap-
strakte na srpskom i engleskom jeziku.

Rukopis se piSe sa proredom 1,5 sa levom marginom od 4 em. Koristi-
ti font veli€ine 12, a naelno izbegavati upotrebu bold i italic slova, koja
su rezervisana za podnaslove. Originalni ¢lanci, opsti pregledi i metaanali-
ze i ¢lanci iz istorije medicine ne smeju prelazm 16 stranica (bez priloga);
aktuelne teme — deset, seminar prakticnog lekara — osam, kazuistika — Sest,
prethodna saopstenja — pet, a komentari 1 pisma uredniku — tri, izvestaji sa
skupova i prikazi knjiga — dve stranice.

U celom radu obavezno je koris¢enje medunarodnog sistema mera
(SI) i standardnih medunarodno prihvacenih termina (sem mm Hg i °C).

Za obradu teksta koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafickih priloga koristiti standardne
graﬁcke programe za Windows, pozeljno iz programskog paketa Mic-
rosoft Office (Excel, Word Graph). Kod kompjuterske izrade grafika
izbegavati upotrebu boja i sen¢enja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje dva urednika/recenzenta. Primedbe i sugestije uredni-
ka/recenzenata dostavljaju se autoru radi konacnog oblikovanja. Pre ob-
jave, rad se upucuje autoru odredenom za korespodenciju na konaénu
saglasnost.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim re¢ima,
tekst rada, zahvalnost (po zelji), literatura, prilozi.

1. Naslovna strana

a) Pozeljno je da naslov bude kratak, jasan i informativan i da odgovara
sadrzaju, podnaslove izbegavati.

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, f,
LS 51

¢) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koristeci standardne znake
za fusnote.

d) Zaklju¢ak moZze da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije.

¢) Podaci o autoru za korespodenciju.
2. Apstrakt i kljucne reci

Na drugoj stranici nalazi se strukturisani apstrakt (250-300 reci za
originalne clanke i meta-analize) sa naslovom rada. Kratkim
reCenicama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada,
osnovne procedure — Metode (izbor ispitanika ili laboratorijskih
zivotinja; metode posmatranja i analize), glavni nalazi — Rezultati
(konkretni podaci i njihova statisticka znacajnost) i glavni Zakljuéak.
Naglasiti nove i znacajne aspekte studije ili zapazanja. Strukturisani
apstrakt za kazuistiku (do 250 re¢i), sadrzi podnaslove Uvod, Prikaz

kljuénih re¢i ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.
3. Tekst clanka

Tekst sadrzi sledeca poglavlja: uved, metode, rezultate i diskusiju.
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo vazne podatke iz literature a ne
opSirna razmatranja o predmetu rada, kao ni pO({)atke ili zakljucke iz rada
o kome se izveStava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljuéujuéi kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omogu¢i reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode,
ukljuCujuéi i statisticke. Ta¢no identifikovati sve primenjene lekove i
hemikalije, ukljucujuéi genericko ime, doze i naCine davanja. Za ispiti-
vanja na ljudima i zivotinjama navesti saglasnost nadleZnog etickog ko-
miteta.

. Rezultate prikazati logi¢kim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti 1li sumirati samo znacajna zapazanja.

U diskusiji naglasiti nove i znacajne aspekte studije i izvedene
zakljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama,
u nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati
zakljucke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one
zakljucke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim broje-
vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi Sest, navodi se prvih Sest i ef al. Svi podaci o citiranoj
literaturi moraju biti ta¢ni. Literatura se u celini citira na engleskom
Jeziku, a iza naslova se navodi jezik ¢lanka u zagradi. Ne prihvata se
citiranje apstrakata, sekundarnih publikacija, usmenih saopstenja,
neobjavljenih radova, sluzbenih i poverljivih dokumenata. Radovi koji
su prihvaceni za stampu ali jo$ nisu objavljeni, navode se uz dodatak
»U Stampi®. Rukopisi koji su predati, ali jo$ nisu prihvaceni za Stampu,
u tekstu se citiraju kao ,,neobjavljeni podaci (u zagradi). Podaci sa
Interneta citiraju se uz navodenje datuma pristupa tim podacima.

Primeri referenci:

Durovi¢ 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 udzbenike i nastavna sredstva; 2001. (Serbian)

Miadenovi¢ T, Kandolf L, Mijuskovi¢ ZP. Lasers in dermatology. In:
Karadagli¢ D, editor. Dermatology. Beograd: Vojnoizdavacki 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. ObeleZavaju
se arapskim brojevima, redosledom pOJavl_uvan]a u desnom uglu (Tabela 1),
a svakoj se daje kratak naslov. Objasnjenja se daju u fus-noti, ne u zaglavlju.
Svaka tabela mora da se pomene u tekstu. Ako se koriste tudi podaci, obave-
zno ih navesti kao i svaki drugi podatak iz literature.

Tlustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske dato-
teke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni 1 ujednaceni,
a dovoljne veli¢ine da pr111k0m umanjivanja budu Citljivi. Sﬂke treba da budu
Jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (S 1; SI. 2
1td.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koriste¢i arapske brojeve.
Ukoliko se koriste simboli, strelice, brojevi ili slova za objasnjavanje pojedi-
nog dela ilustracije, svaki po]edlnacno treba objasniti u legendi. Za fotomi-
krogratfije navesti metod bojenja i podatak o uvecanju.

Skracenice i akronimi

Skracenice i akronimi u rukopisu treba da budu koris¢eni na slede¢i nacin;
definisati skracenice i akronime pri njihovom Frvom pojavljivanju u tekstu i
koristiti ih konzistentno kroz Citav tekst, tabele i slike; koristiti ih samo za
termine koji se pominju vise od tri puta u tekstu; da bi se olaksalo itaocu,
skracenice 1 aktinome treba Stedljivo koristiti.

_ Abecedni p: nﬁ(ls svih skracenica i akronima sa objaSnjenjima treba dosta-
viti pri predaji rukopisa.

Detaljno uputstvo moZe se dobiti u redakeiji ili na sajtu:
www.via.mod.gov.rs/vsp
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