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ApyuITBa OCHOBaH 1872. rofmte, y KojeM ce 00jaB/byjy pafioBM YIaHOBA

CpIICKOT /IeKapCKOT APYIITBA, IPETIIATHMKA YaCOINCa Vi YIaHOBA IPYTHUX
ApyLITaBa MEAMIIMHCKNUX ¥ CPOJHUX CTpyKa. Yacomuc objaBibyje: opurnHamHe
pajioBe, CAOIIITE A, IpUKase 60/CHNKA, IIPerTIefie INTePAType, AKTyeTHe TeMe,
pajioBe 13 MCTOpYje MeNIMHE, PajIoBe 3a IPAKCY, PajioBe KOjit Ce OFJHOCE Ha je3nK
MeIMIHe, PajjoBe 13 MeUIIMHCKe eTHKe (KIMHIYKA eTHKA, eTHKA ITyOIMKOBamba,
PerynaTopHu CTaHAAPAM Y MEAUIIVHN), N3BEIITaje C KOHTpeca I CTPYYHMX CacTa-
HaKa, CTPy4He BeCTH, IIpyKase Kibura 1 foruce 3a pybpuke Cehare, In memoriam
u Promemoria, Kao ¥ KOMEHTape ¥ MICMa YPETHUIITBY.

CBU PYKOIICH KOjU Ce pa3Marpajy 3a ITammame y ,CpIICKOM apXuBy 3a Iie-
JIOKYITHO JIKapCTBO“ He MOTY Jia Ce IIOfHeCy 1u a Oy/y pasMarpanu 3a my6m-
KOBambe Ha APyruM Mectuma. PafioBu He cMejy f1a OyAy IPETXOHO LITAMITAHN Ha
I[pyI‘I/[M MeCTuMa (}IETH/IMI/I‘{HO nwmy HOTHYHOCT]/I).

pucnemu pyxonuc Ypehusauku of6op mame perieH3eHTIMA paji CTPyIHe
npoleHe. YKOTMKO PelleH3eHTH MPeJIoKe N3MeHe WM JIONYHe, KOIIMja pelieHsuje
ce IoCTaB/ba ayTOPy € MONIOGOM JIa yHece TpakeHe M3MeHe Y TeKCT paja Win Jia
apryMeHTOBAaHO 00Pas/IOXKN CBOje HeC/arame ¢ mpumenbama perjensenta. Konauny
OIUTyKY O PMXBATalby pajia 3a IITAMITY JOHOCH ITABHY U OJTOBOPHY YPEJHNK.

3a o6jaB/beHe pasioe ce He ucrUahyje XoHOpap, a ayTopcKa IpaBa ce IpeHoce
Ha usfaBava. Pykonycy 1 npunosu ce He Bpahajy. 3a perpofyKIujy ui HOHOBHO
00jaB/bUBaIbe HEKOT CETMEHTA Pajia MyOIMKOBAHOT Y ,, CPIICKOM apXMBY“ HEOTIXO/[HA
je carzacHOCT M3/jaBayva.

PaioBu ce mTaMInajy Ha €HITIECKOM je3MKY Ca KPaTKUM CafipXKajeM Ha eHITIECKOM
U CPIICKOM j€3MKY, OJJHOCHO Ha CPIICKOM je3MKY, NMpPHMIUIIOM, ca KpaTKUM cafip-
KajeM Ha CPIICKOM U €HITIECKOM je3UKY.

AyToOpu IpyXBaTajy IOTIYHY OATOBOPHOCT 3 TAYHOCT IIeJIOKYIHOT CafipKaja
pyxomyca. Marepujas my6/mmKaiyje IpefcTaB/ba MALIbebe ayTopa i Hitje HY)KHO
onpas mMunbera Cprckor nekapckor apymTsa. C 063upom Ha 6p3 Hanpesak Me-
IVIMHCKe Hay4He 00/1acTy, KOPUCHUIN Tpeba 1a He3aBICHO POLietbyjy MHpopMa-
1IMjy TIpe HETO IITO je KOPMCTeE MM Ce Ha By 0C/ambajy. CpIICKO JIeKapCKo IPYIITBO,
ypenuuk umn Ypehusauku op6op ,,Cprckor apxiBa 3a HelOKYIHO IeKapCTBO He
HpUXBaTajy 6110 KaKBY OATOBOPHOCT 3a HaBOJIe Y pafioBuMa. PekaMHuy MaTepuja
Tpeba f1a bye y CKIafy ¢ eTuuKuM (MeAMIMHCKIM) ¥ IPaBHUM CTaHAapAnMa. Pe-
K/IaMHJ MaTepujaj yK/bydeH Y OBaj 4acOIIIC He TapaHTyje KBa/INTET UM BPEHOCT
OI/IALIEHOT TTPOM3BOJIA, OHOCHO TBP/Ibe Mpouspobhaya.

TToHeceny PyKOIIIC IOApasyMeBa /ia je IeroBo Iy O/IKoBambe 0100puo oro-
BOPHM ayTOPUTET YCTAHOBE Y KOjOj je NCTpaXkuBarbe 06aB/beHo. Vsnasay ce nehe
CMaTpaTy IPaBHO OATOBOPHUM Y C/Ty4ajy IIOfHOIIEba 01710 KaKBOT 3aXTeBa 3a
kommeHsanyjy. Tpeba fja ce HaBey cBY u3BOpyu (pyHAHCKpParba pajja.
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SUMMARY

Introduction/Objective The recognition of differences in individual assessment of facial attractiveness
could be valuable assistance in planning the orthodontic treatment.

The aim of this study was to compare facial profile attractiveness changes of patients treated with the
Herbst appliance perceived by orthodontists and laypersons.

Methods The patient sample comprised 33 young Caucasian still-growing patients, aged 14-18 years,
with skeletal class Il malocclusion treated with the Herbst and multibracket appliances. Facial profile
photographs before and after the treatment were shown to 54 orthodontists and 50 laypersons. In the
esthetics oriented poll, the evaluators rated the change in facial appearance.

Results The attractiveness scores differed between the two rater groups (p < 0.001), with orthodontists
being more generous, whereas there was no significant difference between female and male evaluators
in both groups (p > 0.05). However, scores differed significantly in grading female and male patients
(p < 0.001), so that female patients got higher scores; younger evaluators graded more critically between
different age groups of the evaluators (p < 0.001), as well as between the patients with different initial
severity of malocclusion (p < 0.001).

Conclusion The difference in attractiveness scores differed between two groups, with laypersons being
more critical than orthodontists. Higher scores were given to female patients by both groups, as well as
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by the evaluators in the older age group.
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INTRODUCTION

Today’s orthodontic patients are mainly con-
cerned about the esthetic outcome of the treat-
ment, given the fact that their facial esthetics is
jeopardized by a different type of malocclusion
[1, 2]. The class IT malocclusion deeply affects
facial harmony and changes the patient’s ap-
pearance. For the majority of class II patients,
esthetic issues such as convex profile and re-
truded chin are the chief complaints when
seeking orthodontic treatment and thus of
primary importance [3].

Among various treatments of the class II
malocclusion, combined orthodontics two-
phase treatment which includes the Herbst and
multibracket appliances provides significant
skeletal changes, especially in adolescents and
young adults, and highly improves the soft-tis-
sue profile of these patients [4, 5, 6]. This fixed
functional appliance straightens the facial pro-
file due to the sagittal mandibular growth and
has high efficiency even after the adolescent
period. This appliance can be considered as an
alternative to orthognathic surgery in adult pa-
tients, especially hesitating ones [7, 8]. Patients

with less severe profile convexity problems are
reluctant to accept surgical procedure, given
the fact that problems like teeth alignment,
large overjet, and beauty of the smile and face
can be successfully treated with the fixed func-
tional appliance. Therefore, for adult patients
whose main concern is not their profile, the
Herbst appliance can be considered a reliable
alternative to orthognathic surgery [6].

Facial attractiveness is a complex issue,
especially among adolescents, who tend to
be strongly concerned about their facial ap-
pearance [9]. The recognition of differences in
individual assessment of facial attractiveness
could be valuable assistance in planning the
orthodontic treatment.

Several studies have shown that the percep-
tion of facial attractiveness differs between
patients, peers, and dental professionals [10,
11, 12].

Some studies showed orthodontists being
more generous than laypersons [13-17], as-
sumingly based on their clinical experience,
while others reported agreement between
evaluators of different professions [18, 19].
Nevertheless, prior knowledge of the treat-
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Figure 1. A patient’s profile photograph before the treatment

Figure 3. Profile cephalometric drawing superimposed on a patient’s profile
photo before the treatment

ment procedure usually causes biased view of treatment
outcome and facial improvement evaluation in the group
of orthodontists [1].

The purpose of this study was to analyze the difference
in esthetic evaluations by orthodontists and laypersons of
profile photographs of skeletal class II patients who had
finished the treatment with the Herbst and multibracket
appliances.

METHODS
The patient sample comprised 33 still-growing patients,
aged 14-18 years, skeletal class II, division 1, and Cauca-

sian ethnicity. All the patients were successfully treated

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):446-451

Figure 4. Profile cephalometric drawing superimposed on a patient’s profile
photo after the treatment

with a combined two-phase therapy, which included the
cast splint Herbst appliance followed by multibracket ap-
pliances treatment. The treatment duration was on average
20 months, respectively. After the combined two-phase
treatment, all the patients achieved the Class I occlusion.

The patients’ pre- and posttreatment profile photographs
were used. The right-side profile photographs were taken
in a standing position, in central occlusion. Before every
recording, the operator ensured that the subject’s forehead,
neck, and ear were clearly visible (Figures 1 and 2).

All cephalometric points and measurements were car-
ried out by one author (JM) and repeated after six months.
The cephalometric analysis had indicated that all the pa-
tients had a skeletal class II pattern. (Figures 3 and 4). Key
cephalometric parameters are shown in Table 1.

www.srpskiarhiv.rs ‘
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Table 1. Key cephalometric parameters

Milutinovi¢ J. et al.

Parameter Definitions Before treatment After treatment o
Mean + SD Mean + SD

SNA (°) Upper jaw position in sagital plane 81.0+2.8 80.1+29 p <0.001
SNB (°) Lower jaw position in sagital plane 747 £33 76.6 £3.2 p <0.001
ANB (°) Sagital upper-lower jaw relationship 6.1+1.8 3.9+09 p <0.001
SN/SpP (°) Upper jaw position in vertical plane 9.6+3.2 9.8+35 p=ns
SN/MP (°) Lower jaw position in vertical plane 324+53 322+52 p=ns
SpP/MP (°) Vertical upper-lower jaw relationship 22.8+49 224+47 p=ns
Co-Gn (mm) Condile-gnathion length 1106 £5.0 113.0+4.7 p < 0.001
1/SpP (°) Upper incisor protrusion 121.5+7.0 1124+49 p <0.001
i/MP (°) Lower incisor protrusion 953+53 102.1+79 p <0.001
1/i (°) Interincisal angle 1208+7.8 1233+9.8 p=ns
CmSnLs (°) Nasolabial angle 113.6+8.8 116.6 + 8.6 p=ns
Si-LiPg (mm) Mentolabial sulcus depth -76+17 -5.1+1.1 p <0.001
Ls-SnPg (mm) Upper lip protrusion 51+17 33£1.7 p <0.001
Li-SnPg (mm) Lower lip protrusion -44+23 -3.9+26 p <0.001
G-Sn-Pg (°) Facial convexity angle 159.6 £5.5 163.4+7.1 p <0.001

Eleven patients had a more pronounced malocclusion
before the treatment (which was determined by the promi-
nence of ANB (A point-nasion-B point) angle with the
value of greater than or equal to 7°, with overjet larger than
10 mm, and the mentolabial sulcus depth of over 8 mm).
In order to avoid bias and evaluators’ presumption about
patients with higher malocclusion severity, these patients
were randomly infiltrated into the sample.
A group of 104 evaluators participated in the survey in
order to judge the profiles of each patient. The evaluators
were divided into two groups:
1) Orthodontist group comprised 54 specialists in or-
thodontics, 22 females and 32 males, mean age of
37.5 years;

2) Lay group comprised 50 people with no dental
knowledge, classified as lay in the area; in this group,
34 were male and 16 were female and the mean age
was 22.4 years.

Before grading, each examinee was asked to fill out a
short questionnaire concerning gender, age (groups were
divided according to 20-34- and 35-50-year ranges) and
profession. All examinees were introduced with the grad-
ing procedure and it was explained to them that they were
expected to evaluate only the change in facial attractive-
ness, comparing ‘before’ and ‘after’ photographs, not the
level of attractiveness in general for each subject.

The experimental procedure used in this study can be
defined as follows:

(a) The examinee is shown two black-and-white
cropped photos of the patient, one before and one
after the treatment, and is asked to grade the esthet-
ics change, on a modified Likert scale, from ‘0 - no
change’ to ‘5 — excellent’

(b) The photo pair is kept on the screen until the ex-
aminee clicks on one of the choices (0 to 5). This
kind of electronic questionnaire provides privacy
for each examinee and enables time and concentra-
tion during the grading of patients.

‘ DOI: https://doi.org/10.2298/SARH16092608 1M

Ethical approval for this research was obtained from
the Ethical Committee, Faculty of Dentistry, University
of Belgrade. All the patients undergoing orthodontic
treatment at the Clinic of Orthodontics signed informed
consent prior to the treatment. The patients in this study
have consented to their clinical information, including
radiographs and photographs, to be used for any research
or presentations associated with the Faculty of Dentistry,
University of Belgrade.

Statistical analysis

SPSS ver. 18 software (SPSS Inc., Chicago, IL, USA) was
used for the statistical analysis of data. Descriptive sta-
tistics for the assessment of changes in the esthetic ap-
pearance were performed with the measure of central ten-
dency (mean and median) and the measure of dispersion
(standard deviation, min-max). Influence of each investi-
gated parameter (variables concerning a patient’s related
factors, as well as an evaluator’s related factors) on facial
improvement scores, were analyzed using Mann-Whit-
ney or Kruskal-Wallis tests, depending on the number of
categories. Univariate and multivariate linear regression
analyses were used to evaluate the relationship between
facial improvement scores (dependent variable) and po-
tential determinants. Statistical significance was defined as
p < 0.05. Linear regression model was used to determine
predictors of facial improvement scores. Differences were
considered significant when the p-value was < 0.05.

RESULTS

Statistical significance was found for patient- and eval-
uator-related factors. In Table 2 one can observe higher
mean improvement for female patients (mean = 2.5 +
1.4), with the difference between patients’ gender being
statistically significant (p < 0.001). The mean improve-
ment scores were also higher for patients with more pro-

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):446-451
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Table 2. Patients’ related factors

Facial improvement scores
Parameters - - p
Mean SD Median Min-max
X Male 24 1.4 2 0-5
Patients’ gender p <0.001
Female 25 1.4 3 0-5
i Lower 24 1.4 3 0-5
Malogcluswn 'W b < 0.001
prominence Higher 2.6 1.4 3 0-5
Table 3. Evaluators'related factors
p ¢ Facial improvement scores
arameters
Mean SD Median Min-max -
Male 2.3 1.5 2 0-5
Evaluators’ gender p =0.060
Female 2.8 14 3 0-5
20-34 years 25 1.4 3 0-5
Evaluators’age p <0.001
35-50years 3.1 1.1 2 0-5
. Orthodontist 3.1 1.2 3 0-5
Evaluators’ profession p <0.001
Layperson 1.9 1.4 2 0-5
Table 4. Linear and multiple regression analysis
Univariate regression model Multivariate regression model
Parameters —
B* (95% Cl) Significance B* (95% Cl) p
Patients’ gender 0.165 (0.065-0.265) p < 0.001 0.200 (0.107-0.292) p < 0.001
Malocclusion prominence 0.176 (0.078-0.275) p < 0.001 0.209 (0.118-0.299) p < 0.001
Evaluators’ gender 0.590 (0.490-0.689) p <0.001 0.055 (-0.048-0.159) p=0.294
Evaluators'age 0.605 (0.254-0.956) p <0.001 0.556 (0.235-0.877) p <0.001
Evaluators’ profession -1.197 (-1.285-(1.108)) p <0.001 -1.170 (-1.269-(1.071)) p <0.001

*Unstandardized coefficient B

nounced malocclusion (mean = 2.6 + 1.4), with statistically
significant difference between these two groups of patients
(p < 0.001).

Table 3 shows the difference between the evaluators’ re-
lated factors, such as gender, age, and profession. The facial
improvement scores were influenced by the evaluators’ age
(p <0.001), as well as profession (p < 0.001). In the group
of orthodontists, the mean improvement score was 3.1 +
1.2, while in the layperson group this value was 1.9 + 1.4.

Four out of five predictors in the regression model in
Table 4 show to be significant: patient’s gender (p < 0.001),
prominence of malocclusion (p < 0.001), evaluator’s age
(p < 0.005), and evaluator’s profession (p < 0.001).

Predictors of facial improvement scores

Multiple linear regression analysis was used to determine
predictors that might have an effect on the attractiveness
improvement scores. When univariate predictor showed
significance for overall model, the multivariate regression
model was introduced. In Table 4, one can observe that
patients’ gender, prominence of malocclusion, and evalu-
ators’ age and profession appeared as independent predic-
tors of facial attractiveness improvement scores.

DISCUSSION

In this study, the patients were still-growing orthodontic
patients whose primary concerns were the looks of profile,

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):446-451

frontal view of their teeth, and smile. All the patients were
in the post-puberty period of growth, which is adequate
timing for using the Herbst appliance, given the fact that
in this age clinicians could expect long-term stability with
less probability of relapse, compared to class II treatment
with removable functional appliances in growing adoles-
cents (patients in the puberty period of growth). Accord-
ing to Pancherz and Ruf [4], this kind of treatment has
a positive effect on facial attractiveness, due to anterior
movement of the chin and thus straightening the profile.
Moreover, this appliance displayed an effect on skeletal and
dental features, and consequently on soft tissue structures
which cover them [5].It is worth mentioning that patients
with a more severe class II skeletal problem (which highly
affects profile appearance) are advised to seek surgical,
rather than orthodontic treatment [6].

Dunlevy et al. [13] emphasized that opinions and grad-
ing of an esthetical change among orthodontists and lay-
person often differ. Therefore, it is of high importance for
orthodontists to know what the public will consider as
most relevant for improving a patient’s face.

Many authors tried to determine whether and to what
extent perception of facial appearance differs between
professionals and laypersons. Some authors have reported
general agreement between clinicians and the public [13-
18], as opposed to some studies which showed differences
between these two groups [11, 12]. This study conflicts
with a couple of studies that have found that laypersons
tended to be more generous in evaluating profiles than
orthodontists [18, 19].

www.srpskiarhiv.rs ‘
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The difference in scoring facial change was found in
both groups of evaluators, depending on the age of evalu-
ators. The group of evaluators aged 35-50 graded facial
change with higher scores than the younger group, aged
20-34. This result coincides with the study conducted by
Naini et al. [20] who implied that older judges are more
generous scorers than younger examiners.

This difference could also be explained by the fact that
elderly people appreciate beauty and youth more than
younger ones, who tend to be more critical [21]. Attrac-
tiveness scores were influenced by the gender of patients.
This was the case with both raters group, and confirms
data from the literature which suggest that attractiveness
ratings of female patients are influenced by multiple fac-
tors [22, 23].

Nevertheless, in order to eliminate all extrinsic and
intrinsic distracting factors for female patients (such as
hairstyle, make-up, jewelry, and skin complexion) black-
and-white cropped photographs were used (revealing only
forehead, nose, chin, chin-throat length, up to the ear).
Moreover, female patients got higher scores, given the fact
that slightly convex profile is considered more attractive in
females than males. This was in the line with the findings
of von Bremen et al. [6].

However, the grading was not affected by the gender of
evaluators in either group. This result is consistent with
other studies, which also showed that there was no sig-
nificant difference in attractiveness scores between female
and male evaluators [24, 25, 26].

There are limitations to using a questionnaire to mea-
sure a subjective phenomenon, such as facial attractive-
ness. In the present study, biases results after presenting
pre- and posttreatment photographs, especially in the
group of orthodontists, are expected and could explain
higher rankings than in the layperson group, which coin-
cides with results from a previous study [1].

The results of this study showed that layperson group
graded changes of facial attractiveness more critically. One
can only assume that the lower grades in the layperson
group present their unawareness of seriousness of this
orthodontic problem and the complexity of the treatment
procedure. However, an objective opinion could be one of
the guidelines for orthodontists in their pursuit of patient’s
satisfaction with the treatment outcome.
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The degree of patient’s facial esthetics change after the
treatment viewed from a layperson’s perspective could pro-
vide valuable information for orthodontists. In order to
avoid patient dissatisfaction after finished treatment, it is
crucial for clinicians not to overestimate the treatment out-
come as their perception of facial esthetics improvement
is usually biased. Therefore, this type of study might help
in coinciding the patient’s wishes and the orthodontist’s
predictions on the outcome of the treatment.

One of the important aspects of the present study is the
tinding that in cases with more pronounced malocclusion
the impact of the esthetical improvement is higher; this is
contrary to what many practitioners typically expect and
has been shown in other studies (it is often assumed that
high initial deficiency would rarely result in something
that represents a considerable improvement) [27, 28]. The
bigger the change was, the bigger the impact on the differ-
ence in the average grade before and after the treatment.
However, if the initial problem is relatively small, other
distracting factors may have a dominant impact on the
overall esthetics.

CONCLUSION

The results of this study showed an improvement of fa-
cial esthetics in class IT malocclusion patients after the
orthodontic treatment with Herbst and multibracket ap-
pliances. This research indicates a significant difference
between orthodontists and laypersons judging the change
in facial improvement after treatment, with orthodontists
being more generous. Higher scores were given to female
patients by both groups, as well as by the evaluators in
the older age group. The severity of pre-treatment status
noticeably influences the outcome of esthetic evaluations;
thus, patients with a more pronounced malocclusion got
higher scores in both rater groups.
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MpoueHa npomeHe daumjanHe ecteTuke Koa 6onecHuka ca Il kKnacom manoknysuje

nevyeHux Xep6cToBMM anapaTom

JoBaHa MunyTtuHosuh', Henag HepembkoBuh', HeHap Koponuja?, BurbaHa Munuunh?

'YHuep3utet y beorpagy, Cromatonoluku dakyntet, KnuHnka 3a optonegujy Bunmua, beorpag, Cpbuja;
*YHneep3uTeT y beorpagy, EnektpotexHuuku pakyntet, beorpag, Cpbuja;
3YHuBep3uTeT y beorpapy, CromatonoLuku pakyntet, Ogesberbe 3a cTatncTuky, beorpag, Cpbuja

CAMETAK

YBoa/Uwsb MNpenosHaBatbe pasnvika y MHAMBKAYaIHOj npoLie-
HU davumjanHe aTPaKTUBHOCTY MOXKe 6UTK of Benvke moMohn
y NNaHupatby OPTOAOHTCKE Tepanuje.

Linmb paga je 61o aa ce ynopepm npomeHa aTpakTUBHOCTYI NPo-
duna nuua 6onecHrKa TpeTMpaHx XepbCcToBMM anapaTom of
CTpaHe opTofOHaTa 1 Nauka.

MeTope Y3opak ce cactojao ce of 33 ncnuTaHuKa y3pacta
14-18 roguHa, Koju cy nmanu manoksysujy |l Knace n neyeHn
XepbCToBMM anapatom y KOMOUHaLWjy ca FOPHUM 1 AOHUM
duUKcHUM anapaTom. Fbuxose npodunHe potorpaduje npe n
nocne Tepanuje nperneganu cy 54 optopoHTa 1 50 nanka. OxHu
Cy oLierbUBany, y BUy aHkeTe, NpoMeHy daLimjanHe aTpakTme-
HOCTW.

Pesyntati OueHe daLyjanHe NpUBNAYHOCTY PasnMKoBase cy
ce n3mehy aBe rpyne (p < 0,001), Tako LUTO Cy OPTOAOHTU AaBa-
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nwv Behe oLeHe, JOK Huije 610 CTaTUCTUYKM 3HaYajHe pasfmke
n3mehy nonosa y obe rpyne (p > 0,05). MehyTtnm, pesyntatu cy
Ce 3HayajHO Pa3NMKOBaNIU NPV OLEHbVBatbY MYLLKVX U XKEHCKINX
6onecHuka (p < 0,001), Te cy bonecHuue fobune sehe oueHe.
Takohe, pe3ynTaTi Cy ce 3Ha4ajHO pa3nukoBanu nsmehy pas-
NINYNTUX CTaPOCHMX rpyna ouernBaya (p < 0,001), Tako aa je
Mnaba rpyna aaBarna Huxe oLeHe, Te 6una KpUTUYHKja Y Npo-
LieHu. Pa3nuKa je 61una 3HauajHa 1 Kof oLerbiBarba bonecHnKa
Ca pasNMUUTM CTEMEHOM U3PpaKeHOCTV aHomanuje (p < 0,001).
3akrpyyak Pa3nuka y oueHama dauuvjanHe NprBRayHoCTm
nocrojana je nsmehy e rpyne, Te Cy namumn 6uav KpUTUYHHN}K
y OLierMBakby Y O4HOCY Ha opTofoHTe. Behe oueHe fgobune
cy bonecHuLe of cTpaHe obe rpyne, a cTapuja y3pacHa rpyna
oLenVBana je Behrm oLeHama cBe 6onecHuKe.

KrbyuHe peun: ectetnka; manoknysuja Il kKnace; opTogoHTCKN
anapatu
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SUMMARY

Introduction/Objective For optimum loading distribution, the angle formed by the occlusal rest and
the vertical minor connector from which it originates should be less than 90°.

The objective of the article was to visualize the optimum angle between the occlusal rest and the minor
connector in terms of intensity and distribution of occlusal loads using finite element analysis. It was
the intention, concerning biomechanical behavior, to document that the optimum angle between the
occlusal rest and the minor connector should be less than 90°.

Methods Three different virtual models of partial edentulous Kennedy Ill class were created using the
CATIA design computer program with different angles between the occlusal rest and the minor connec-
tor. Stress distribution after simulated occlusal loading was analyzed using the finite element method.
Results Comparing the results obtained for three models, the highest stress values were seen in model
3 (the angle between the occlusal rest and the small connector is greater than 90°) whether the load is
applied in the middle or at the end of the saddle.

Conclusion Within limitations and on the basis of the study results, the minimum compressive stress
was seen in model 1, where the angle between the occlusal rest and the minor connector was less than
90° whether the load is applied in the middle or at the end of the saddle. It is recommended that obtuse
angle between the rest and the minor connector should be avoided due to potential hazardous stress

MpumrbeHo - Received:
November 3,2016

PeBu3nja « Revised:
January 30,2017

MpuxeaheHo « Accepted:
February 24,2017

Online first: March 28, 2017

Correspondence to:

Aleksandra MILIC-LEMIC

Clinic for Prosthetic Dentistry
Faculty of Dental Medicine,
University of Belgrade

Rankeova 4, Belgrade

Serbia
aleksandra.milic@stomf.bg.ac.rs

concentration on abutment teeth.
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INTRODUCTION

A tooth as a part of the orofacial system is sub-
jected to great occlusal loads during normal
function. As a result of occlusal loading, reac-
tionary stresses are generated and distributed
throughout the entire whole tooth structure.
The same is factual for a tooth acting as an
abutment tooth of a removable partial denture
(RPD), where most occlusal forces are distrib-
uted from the occlusal rest to the abutment.
Teeth and their supporting tissues are best
suited for resisting axially directed forces [1].
When not loaded parallel to the long axis, such
forces may generate stresses and strains in the
tooth and the periodontal ligament, causing
various problems, such as extreme tooth move-
ment, non-carious cervical lesions formation,
and cervical alveolar bone loss [2, 3]. Occlusal
loads exerted on an RPD are transmitted to
abutment teeth and oral mucosa. Therefore,
when planning an RPD, one faces two different
biological tissues and the need for even distri-
bution of the occlusal and other forces on the
periodontal tissue of the remaining teeth and
in the mucoperiosteum on the edentulous alve-

olar ridge [4]. To employ the stated, the design
of the RPD requires biomechanical consider-
ations in order to minimize potential hazard-
ous loading on supporting tissues. Therefore,
each element in the RPD design should fulfill
requirements concerning function and esthet-
ics, but also enables patient comfort and pre-
serves supporting tissue health and well-being.

A minor connector is the connecting link
between the major connector of an RPD and
the other units such as clasps, indirect retainers,
and occlusal rests [5]. From the biomechanical
perspective, it possesses a very important role
to connect the aforementioned elements of the
RPD to the major connector. In such a way it
enables the RPD to act as a single unit rather
than elements acting separately and individu-
ally. In this way, forces applied to one part of
the RPD are transmitted to the other parts and
are dissipated by all teeth and supporting tis-
sues. For optimum loading distribution, angle
formed by the occlusal rest and the vertical mi-
nor connector from which it originates should
be less than 90° [6, 7]. Only in this way can
the occlusal forces be directed along the long
axis of the abutment tooth and slippage of the
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RPD away from the abutment can be prevented [7]. So far,
there have been no biomechanical studies supporting the
aforementioned statements.

The objective of this study was to visualize the optimum
angle between the occlusal rest and the minor connector in
terms of intensity and distribution of occlusal loads using
finite element analysis. With this aim, the intention was
to document in terms of biomechanical behavior that the
optimum angle between the occlusal rest and the minor
connector should be less than 90°.

METHODS

Three different virtual models of Kennedy III class partial
edentulous were created using the CATIA design com-
puter program (Dassault Systémes, Vélizy-Villacoublay,
France). The surface geometry of all three models was ob-
tained based on digital data obtained by scanning denture,
teeth, and jaw models. Three denture models were set up
using lower jaw models of Class III partial edentulism with
a tooth-borne removable partial denture. Morphologic de-
tails and dimensions were used to define a series of planes
at different levels. The basic morphology outlines were
reconstructed, with detailed morphological characteristics
obtained from the literature [8, 9]. The teeth surfaces were
reconstructed in the finite element models by fitting poly-
nomial surfaces through geometric records. The geometric
characteristics of occlusal rest seat were taken from the
literature. Each rest seat was spoon-shaped, 1.5 mm deep,
occupied one third of the mesiodistal length of the tooth,
and was approximately one half the buccolingual width
of the tooth, measured from cusp tip to cusp tip [10]. The
occlusal rests that were fully fitted to the corresponding
rest seats were separately produced as hemisphere shapes.
The following three 3D models were created for this study:
1. The first model was that of a tooth-bounded saddle
where the angle between the occlusal rest and the
minor connector is less than 90°
2. The second model was that of a tooth-bounded sad-
dle where the angle between the occlusal rest and the
minor connector is 90°

3. The third model was that of a tooth-bounded saddle

where the angle between the occlusal rest and the
minor connector is greater than 90°.

The geometric characteristics of the tooth-bounded
saddle were obtained by measurements of dimensions
and shapes of saddles in a large number of master casts.
From the basic geometry created, the elastic properties of
various materials were attributed using approximate values
found in the literature [11, 12] (Table 1). It was assumed

Table 1. Mechanical properties of the materials

Material Young'’s modulus (MPa) | Poisson’s ratio
Enamel 4.1 x10* 0.30
Dentin 1.9%x10* 0.31
Periodontal ligament 0.00689 x 10* 0.45
Co-Cr alloy 23 x 10* 033
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that the mechanical behavior of the teeth, rests and minor
connectors was linear elastic, homogeneous, and isotropic.
According to literature data, the intensity of the occlusal
force is within the range from 50 N in edentulous patients
to 1000 N in extreme cases of a full dental arch [12, 13].
The values in the 25-300 N range are considered physi-
ological for denture wearers. The occlusal force intensity
of 250 N in RPD wearers was found by Witter et al. [14].
For this reason, a vertical load of 250 N was applied
according to two simulated situations:
1. In the first simulation, the load was applied in the mid-
dle of the tooth-bounded saddle in all three models;
2. In the second simulation, the load was distributed at the
end of the tooth-bounded saddle in all three models.
Each model was meshed structurally with solid ele-
ments defined in tetrahedral bodies. The final models had
a total number of 42,176 elements and 63,572 nodes for
model 1, 53,141 elements and 77,213 nodes for model 2,
and 60,119 elements and 80,123 nodes for model 3.
Described virtual three-dimensional finite element
models of the tooth-bounded saddle with a different angle
between the occlusal rest and the minor connector were
analyzed using the ANSYS 6.1 (ANSYS, Inc., Canonsburg,
PA, USA) FEA program.

RESULTS

The results of the study are presented graphically as maps
of stress distribution within the saddle and the occlusal

rest minor connector junction.

When a vertical load was applied over the middle of the
tooth-bounded saddle, the highest maximum compressive
stress was found in the saddle area at the site of applied
load in the model where the angle between the occlusal
rest and the minor connector was modeled as less than 90°
(Figures 1 and 2). Under the same condition of loading,

Figure 1. Stress distribution in model 1 when the load was applied in
the middle of the tooth-bounded saddle

ANSYS

Noncommercial use only

Figure 2. Schematic diagram of stress distribution in model 1 when the
load was applied in the middle of the tooth-bounded saddle
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Figure 3. Stress distribution in model 2 when the load was applied in
the middle of the tooth-bounded saddle

Figure 4. Schematic diagram of stress distribution in model 2 when the
load was applied in the middle of the tooth-bounded saddle
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Figure 8. Schematic diagram of stress distribution in model 1 when
the load was applied at the end of the tooth-bounded saddle
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Figure 9. Stress distribution in model 2 when the load was applied at
the end of the tooth-bounded saddle
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Figure 5. Stress distribution in model 3 when the load was applied in
the middle of the tooth-bounded saddle
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Figure 10. Schematic diagram of stress distribution in model 2 when
the load was applied at the end of the tooth-bounded saddle

Figure 6. Schematic diagram of stress distribution in model 3 when the

load was applied in the middle of the tooth-bounded saddle
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Figure 11. Stress distribution in model 3 when the load was applied
at the end of the tooth-bounded saddle
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Figure 7. Stress distribution in model 1 when the load was applied at
the end of the tooth-bounded saddle
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Figure 12. Schematic diagram of stress distribution in model 2 when
the load was applied at the end of the tooth-bounded saddle

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):452-456



Stress and strain analyses of removable partial denture abutment tooth in relation to the position of the minor connector

Table 2. Maximum and mean stress values in all models when the
occlusal load was applied in the middle and the end of the tooth-
bounded saddle

Models Load applied in the Load applied at the end
middle of the saddle of the saddle
Omax = 2.6 MPa Omax = 5.4 MPa
Model 1
Omean = 1.2 MPa Omean = 2.9 MPa
Omax = 2.5 MPa Omax = 6.4 MPa
Model 2
Omean = 1.2 MPa Omean = 2.4 MPa
Omax = 4.5 MPa Omax = 7.7 MPa
Model 3
Omean = 2.0 MPa Omean = 3.5 MPa

the stress intensity decreased increasing the distance from
the loading site with a uniform distribution throughout
the whole saddle. The pattern of stress distribution is the
same in model 2 — the angle equals 90° as seen in Figures
3 and 4), whereas the stress intensity increases. Concern-
ing the third model with an obtuse angle between the oc-
clusal rest and the minor connector, the stress was also
the highest at the loading point and gradually distributed
to the supporting tissues (Figures 5 and 6). Accordingly,
as seen in Table 2, the highest stress values after loading
the middle of the saddle are obtained in the third model,
where the occlusal rest minor connector angle is modeled
as greater than 90° (Table 2).

When vertical load was applied at the end of the tooth-
bounded saddle, the pattern of stress distribution was differ-
ent to that seen in the simulated situation of loading in the
middle of the saddle. The loading on one side of the saddle
promotes unequal stress distribution with the dominant
concentration of stresses at the loading point, seen in all
three models (Figures 7, 9, and 11). The schematic view of
stress distribution in all three models under vertical loads
with the point of attack at the end of the tooth-bounded
saddle is shown in Figures 8, 10, and 12. It is evident that
there is a stress concentration in the saddle structure as well
as in the abutment tooth on the side of the applied load. By
comparing the results obtained for three models, the highest
stress values were obtained in model 3 (Table 2).

DISCUSSION

Since the intention of the study was to visualize and docu-
ment stress and strain distribution in the junction between
the occlusal rest and the minor connector, the computer
simulations were simplified. Creating the virtual models
was done without intense morphological details, especial-
ly when anatomy details of the abutment tooth are con-
cerned. Accepting the simplifications involved in the study,
the values of stresses encountered during occlusal loading
simulation were considered more qualitatively than quan-
titatively. Another limitation of this study concerns the
intensity of occlusal force applied to the saddle and the rest
afterward. The phenomenon of any horizontal movement
of the rest was neglected and the RPD was assumed stable,
as it is obliged to be when designed properly. Moreover,
the assumed isotropic, homogeneous, and elastic charac-
teristics of the materials may present the limiting factor in
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the study. However, despite the materials” intrinsic aniso-
tropic nature, there is still no competent literature data
concerning inhomogeneity and anisotropy. Since results
were not considered quantitatively, one may speculate that
such limiting factors did not have a contributing effect on
the obtained data.

When simulating loading in the middle of the saddle,
uniform distribution of stresses on abutment teeth and
surrounding tissues is visible. On the other hand, loading
applied on one side of the saddle exerted higher stresses on
the abutment on that side. Accepting the aforementioned,
it may be speculated that from the clinical perspective one
is obliged to create uniform occlusal contacts in harmony
with the natural dentition. Premature contacts on one side
of the saddle will cause the potentially unstable leverage
effects and might overload the abutment with consecutive
side effects.

After evaluating the obtained results it is evident that
the angle formed by the occlusal rest and the vertical mi-
nor connector from which it originates should be less than
90°. The angle greater than 90° fails to transmit occlusal
forces along the supporting vertical axis of the abutment
tooth with generated higher stresses. Also, the results of
this study showed that the highest maximum compressive
stress was found in the saddle area at the site of applied
loads in all models. The minimum stress values were seen
in model 1, where the angle between the occlusal rest and
the minor connector is less than 90° whether the load
is applied in the middle or at the end of the saddle. The
tindings that horizontal axis of the occlusal rest should be
inclined toward the abutment to prevent slippage of the
prosthesis away from the abutment are in agreement with
previous researches [9]. The opposite was found by Sato
et al. [15], who stated that such inclination may cause a
high-stress concentration. According to them, a standard-
shape rest with a zero degree horizontal axis produced less
stress and may prevent slippage. Despite the statement that
the inner line angle of an occlusal rest should be rounded
[16], results of the study by Sato et al. [15] showed that
over-roundness was associated with the high-stress con-
centration and decreased yield strength. The authors ex-
plained that such results may be attributed to the fact that
the loaded point moved to the thinnest portion (the most
protruded point of occlusal rest base). Although minority
of scientific studies are dealing with the occlusal rest bio-
mechanical behavior, it may be, however, stated that stress
distribution on the residual ridge beneath the RPD base is
dependent on the occlusal rest design [17].

CONCLUSION

Despite the defects in the model geometry and the imple-
mented assumptions, the results still can provide some
mechanical insight of the influence of the angle between
the occlusal rest and the minor connector on stress distri-
bution on supporting tissues. Within limitations and on
the basis of the study results, the minimum compressive
stress was seen in model 1, where the angle between the
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occlusal rest and the minor connector was less than 90°
whether the load was applied in the middle or the end
of the saddle. Therefore, it may be confirmed that, from
the biomechanical aspect, the optimum angle between the
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CAMETAK

YBoa/Uunm Okny3anHy HAaCNOH U Masnia cnojHuua Tpeba ga
3aknanajy mehycobHu yrao matbu of 90 cTeneHu, Kako 6u ce
06e36e1/10 HajroBOJbHYjE NPeHOLLEHE onTepehetba.

Linmb paga je 6vio fa ce METOROM KOHAYHVIX efleMeHaTa nprKaxe
yrao vn3mehy oKy3anHOr Hac/oHa U Mare CMojHYLE Koju je Haj-
NMOBOJbHU)U 3a NpeHoLLerbe OKITy3anHor onTepehera. Hamepa
je 6buna fa ce, NoCMaTPaHO ca GMOMexaHNYKOT acneKTa, OKy-
MeHTYje Aa je yrao Matby of 90 cTeneHn nsmehy oknysanHor
Hac/I0Ha 1 Masie CrojHULIE HajNOBOSbHUjN.

Mertop V3paheHa cy Tpu pasnunynta BUPTYeHa Mogesna Kpe-
3y6e BunuLe knace kpesyboctn Kenean Il y nporpamy CATIA
Ca MOJieNIoOBaHUM Pas3fINuMTUM YrnoBuma namehy oknysanHor
HacIoHa 1 Marne crojHuue. AHanv3a gucTpubyLmje HanoHa 1
AedopmaLivja HAKOH CMMynpPaHor OKy3anHor ontepehersa
13BPLLEHE Cy METOAOM KOHaYHUX efleMeHaTa.
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Pesyntatm [ocne cumynmpaHor okny3anHor ontepeherba cBa
Tp¥ Mofena Hajsehu HamoH je youeH Ko mogena 3 (yrao us-
meDy okJly3anHor HaclioHa 1 Mane cnojHuue Behu of 90 cTe-
neHu), 6e3 063u1pa Ha To Aa nu je onTepehere ananKoBaHO Ha
CPeAvHN UK Ha Kpajy cefa.

3aKsbyyak Y OKBMPY OrpaHuyerba y CTpakuBatby, HajMarbmn
KOMMPEeCHOHW HaMoH youeH je y mogeny 1 (yrao namehy okiy-
3a/IHOT HAaC/I0Ha U Mare crojHuLe Mamwu of 90 cTenexm) 6e3
0631pa Ha To fja M je onTepehetbe anaMKoBaHO Ha CpefUHN
Unn Ha Kpajy cegna. lNpenopyuyje ce aa ce Tyn yrao nsmehy
OKJ1y3aJIHOT HaC/I0Ha 1 Masie CnojHuLe n3berasa 36or moryhux
LITETHUX KOHLIEHTPaL1ja HanoHa Ha peTeHLOHOM 3y6y.
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SUMMARY

Introduction/Objective Association of Graves' disease (GD) and thyroid cancer is reported in a wide
range from 0% to 33.7%. Papillary thyroid carcinoma (PTC) is the most commonly diagnosed malignancy
in GD, namely its variant — papillary thyroid microcarcinoma (PTMC). The increasingly frequent PTMC
disclose favorable biological behavior with low mortality and recurrence rates.

The aim of this work is to report our experience on the frequency and morphological features of PTMC
in surgically treated patients with GD.

Methods Over a period of three years, total or near-total thyroidectomy was performed in 129 patients
with GD.

Results Incidental PTMC was diagnosed in 24 (18.7%) patients with GD. The mean tumor diameter was
3.03 + 2.17 mm. The average age of patients in the GD with PTMC group was 48.50 + 13.07 years, while in
the GD without PTMC group it was 41 + 13.12 years, and it proved to be statistically significant ( p = 0.045).
Most of the PTMC were unifocal (83%), and the most common morphological features of PTMC were intra-
parenchymal localization (62.5%), follicular morphology (66.7%), and infiltrative growth pattern (62.5%).
Extrathyroidal extension, lymphatic invasion and multifocality of PTMC were more commonly related
with subcapsular localized PTMC. The presence of at least one nodule in the GD with PTMC group was
58.3%, while in the GD without PTMC group it was 26.7%, and it was statistically significant (p = 0.003).
Conclusion Our results showed a high incidence of PTMC (18.7%) in patients with GD. Clinically, the
most important morphological characteristics of PTMC were related with its subcapsular localization.

Keywords: Grave's disease; thyroid papillary microcarcinoma; morphology

INTRODUCTION

Graves' disease (GD) is an organ-specific auto-
immune disease of the thyroid gland that oc-
curs in the presence of autoantibodies to TSH
receptors, leading to gland hyperfunction,
hyperproduction of hormones (thyroxine, tri-
iodothyronine), and the development of a spe-
cific clinical presentation [1]. Macroscopically,
the thyroid gland is usually diffusely enlarged,
and the histological picture is characterized by
follicular hyperplasia with intraluminal/fol-
licular infolding, occasionally in the form of
papillary proliferation. Thyroid gland lobular-
ity and vascularisation are increased and it is
possible to detect a patchy lymphoid infiltration
(LI) in the stroma. In long-standing medically
treated Grave’s disease, a nodular transforma-
tion of the adenomatous type can be detected,
as well as development of different degrees
of fibrosis, cellular atypia and oncocytic cell
transformation [2, 3]. Association of GD and
thyroid carcinoma is well documented with
frequencies ranging from 0% to 33.7% [4-8].
The most common malignancy in reported
studies of GD is papillary carcinoma (PTC),

namely its variant papillary microcarcinoma
(PTMC) - defined as incidentally discovered
PTC with size less than or equal to 10 mm [9].
The increasingly frequent PTMC disclose fa-
vorable biological behavior with low mortality
and recurrence rates [10, 11, 12].

The malignant potential of well-differenti-
ated thyroid carcinomas of follicular origin in
GD is still contradictory. Some studies suggest
that immunological basis of GD, which is char-
acterized by permanent autoantibody stimula-
tion of gland epithelial and tumor cells, as well
as the presence of antiapoptotic I1-4 and I1-10,
could affect the growth, survival, and biological
behavior of thyroid carcinomas [6, 13, 14, 15].

The aim of this work is to report our ex-
perience on the frequency and morphological
features of PTMC in surgically treated patients
with GD.

METHODS

From January 2013 to December 2015 in the
Clinic for Endocrine and General Surgery at
the Military Medical Academy in Belgrade,
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Serbia, total or near-total thyroidectomy was performed
in 129 patients. General epidemic and clinical data (gender,
age, type of surgery) were obtained from the medical his-
tory of patients. Indication for surgery in 125 patients was
medically uncontrolled thyroid hyperfunction, compres-
sive symptoms, nodular presence or esthetic reason. In four
patients, indication for thyroidectomy was clinical suspi-
cion for PTC, after fine-needle aspiration biopsy was per-
formed. Macroscopic processing of surgical specimens was
done according to guidelines for handling surgical speci-
mens from Rosai and Ackerman’s Surgical Pathology [2].
The scar lesion - fibrous and/or calcified foci — was fully
processed. The diagnosis of PTMC was reached accord-
ing to the classification of the World Health Organisation
[9]. The following morphological features of PTMC were
analyzed: size, multifocality, localization, histomorphology
(classical, follicular, tall cell), growth pattern (infiltrative
vs. circumscribed), extrathyroidal extension, lymphovas-
cular invasion and lymph node metastasis. According to
the localization, PTMC were divided into those localized
in the peripheral or subcapsular/superficial zone according
to the criteria applied by Niemeier et al. [16], and those
localized deep in the thyroid parenchyma. The study of re-
maining non-neoplastic thyroid tissue included the search
for nodular transformation and abundance and frequency
of LI. We defined nodular transformation as the presence
of at least one nodule in the gland (adenomatoid, colloid,
oncocytic). The abundance and frequency of LI are graded
by the 0-4 scale according to Williams and Doniach [17].
In cases where we incidentally discovered lymph nodes
in peri isthmic or peri thyroid tissue, they were fully pro-
cessed and examined for the presence of metastasis.

Review of all cases was done by two pathologists (SC,
BK). Cases where there was a different opinion in the di-
agnosis of PTMC and four cases of PTC with preoperative
suspicion for malignancy were excluded from the series.

The data are presented as mean + standard deviation or
count (percentage), depending on the data type. Significant
differences between groups were assessed using the t-test,
Mann-Whitney U-test, and x> test, depending on the data
type and distribution. Data were analyzed using SPSS 20.0
(IBM corp.) statistical software. All p-values less than 0.05
were considered significant.

RESULTS

In the analyzed period, a total of 125 patients with GD
without previous suspicion of malignancy were surgically
treated. After histopathological examination the diagnosis
of PTMC was made in 24 (19.2%) patients, with the mean
tumor size of 3.03 + 2.17 mm (0.45-7 mm). The mean
weight of the gland in the GD with PTMC group was 37 +
40.90 g, and in the GD without PTMC group it was 54.94 +
43.64 g. Statistical significance was not determined accord-
ing to the weight of the gland (Z = -0.940, p = 0.347). One
hundred and one (80.8%) patients were female, while 24
(19.2%) patients were male. Eighteen of the patients who
had PTMC were female, whereas six were male, to which

‘ DOI: https://doi.org/10.2298/SARH161201092K

Table 1. Clinical and pathological characteristics of patients
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. GD without GD with

Variable TOTAL PTMC PTMC p-value

Number of 125 101 24 /

patients

SEX

Female 101 (80.8%) | 83 (82.2%) 18(17.8%) | 0.564°

Male 24 (19.2%) 18 (75%) 6 (25%) /

Age (years) 4427 +£13.28 | 43.09+13.12 | 49.13 £ 13.07 | 0.045°

Thyroid 53.95 +£43.02 | 54.94 + 43.64 | 49.80 £40.90 | 0.347¢

weight (g)

NODULAR PRESENCE

Without nod-

ular transfor- | 84 (67.2%) 74 (73.3%) 10 (41.7%) /

mation

With nodular

transforma- 41 (32.8%) 27 (26.7%) 14 (58.3%) | 0.003°

tion

LYMPHOID INFILTRATION

Grade 0 35 (28%) 30 (29.7%) 5(20.8%) /

Grade | 80 (64%) 65 (64.36%) | 15 (62.5%) /

Grade ll 10 (8%) 6 (5.94%) 4 (16.7%) 0.129¢

Grade lll 0 (0%) 0 (0%) 0 (0%) /

Grade IV 0 (0%) 0 (0%) 0 (0%) /
ax? test;

°t-test;
‘Mann-Whitney U-test;
dx?test for trend

no statistically significant difference can be attributed
(x> = 0.644, p = 0.564). The average age of patients in the
GD with PTMC group at the time of surgery was 48.50 +
13.07 years, while in the GD without PTMC group it was
41 + 13.12 years, and it proved to be statistically significant
(t=2.023, p = 0.045). Clinical and pathological character-
istics of the patients are shown in Table 1.

PTMC characteristics

Most of the PTMC were unifocal (n = 20; 83%), and multifo-
cality was detected in only four cases (16.2%). The most com-
mon localization of PTMC was intraparenchymal (n = 15;
62.5%), two were located in the isthmic region, while the
subcapsular localization was detected in nine cases (37.5%).
Follicular morphology of the tumor was the most common
(n =165 66.7%), followed the classical (n = 5; 20%) and tall-
cell morphology (n = 3; 12.5%). Infiltrative growth pattern
was found in 15 cases (62.5%), compared to nine circum-
scribed cases (37.5%). Lymphatic invasion was present in four
cases (n = 4; 16.7%), and vascular invasion was not found in
any of the cases. Extrathyroidal microscopic extension was
detected in three of 24 cases (12.5%), and it was related to
subcapsular localization of PTMC. Subcapsular PTMC were
also more commonly related with morphological features
such as multifocality and lymphatic invasion. Three of four
cases with lymphatic invasion and all cases with multifocal
distribution were subcapsular PTMC. In 12 cases of the GD
with PTMC group, between one and five lymph nodes were
found. In none of these cases lymph node metastases were
found. The pathomorphological characteristics of PTMC of
all patients are shown in Table 2. Figures 1A-D show several
histomorphological findings.
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Table 2. Pathomorphological characteristics of PTMC for all patients

Case No. | Age (years) Sex Size (mm) TNM Localization | Morphology GP Multifocality LV
1 35 M 0.9 T1aNx P Fol. Circ. No LOVO
2 73 M 0.9 T1aNx SC Fol. Inf. No LOVO
3 46 F 4 T1aNO0 (0/2) P Fol. Inf. No Lovo
4 56 F 4 TTaNx P Fol. Inf. No LOVO
5 48 F 3.9 T1aNO (0/4) P Fol. Inf. No L1vo
6 58 M 1.8 T1aNx P Fol. Circ. No Lovo
7 63 F 135 T1aNx P Clas. Inf. No LOVO
8 63 F 2.4 T1aNx P Fol. Inf. No Lovo
9 33 F 24 T1aNo0 (0/4) P Clas. Inf. No LOVO
10 47 F 7 T3Nx SC Tall Inf. No L1VO
1 49 F 5 T1aNO0 (0/2) P Fol. Circ. No Lovo
12 46 M 33 T1aNO (0/3) SC Fol. Circ. Yes LOVO
13 25 F 7 T3Nx SC Clas. Inf. No L1Vo
14 60 F 1.95 T1aNx P Clas. Inf. No LOVO
15 53 F 6 T1aNx P Clas. Circ. No Lovo
16 36 F 2 T1aNx SC Fol. Inf. No Lovo
17 58 F 6 T1aNx IP Fol. Inf. No LOVO
18 64 M 1.2 T1aNO (0/1) SC Fol. Circ. No Lovo
19 47 F 1.5 T1aNO (0/2) SC Tall Inf. Yes Lovo

20 41 M 0.9 T1aNO (0/2) IP (Ist.) Fol. Circ. No Lovo
21 24 F 1.35 T1aNO0 (0/3) IP Fol. Circ. No LOVO
22 65 F 2 T1aNx SC Fol. Inf. Yes LovVo
23 35 F 0.45 T1aNo0 (0/1) IP (Ist.) Fol. Circ. No Lovo
24 54 F 7 T3NO (0/5) SC Tall Inf. Yes L1vVo

GP - growth pattern; LV - lymphovascular invasion; IP - intraparenchymal; SC - subcapsular; Ist.— isthmic; Fol. - follicular morphology; Clas. - classical

morphology; Tall - tall cell morphology; Inf. - infiltrativ growth; Circ. — circumscribed
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subcapsular PTMC with extrathyroidal extension (H&E, x40); D - tall cell PTMC (H&E, x200)
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Figure 1. A —follicular PTMC with infiltrative growth pattern (H&E, x40); B - submillimeter size circumscribed PTMC (H&E, x100); C -
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Additional findings in GD in relation to PTMC
Nodular presence

The nodular presence was detected in 41 of 125 (32.8%)
cases. In five cases (12%) the nodules were solitary, with
diameter ranging from 7 mm to 25 mm. Three of them
were of the adenomatous type and one was of colloid type.
In 36 cases (82%) the nodules were multiple with the di-
ameter ranging from 2 mm to 30 mm. The morphology of
these nodules was a mix of hyperplastic/adenomatous type
and/or colloidal type. Oncocytic nodules were detected
in three cases. The presence of nodules in the GD with
diagnosed PTMC group was found in 14 of 24 cases, or
in 58.3%, while in the GD without PTMC group the pres-
ence of nodules was found in 27 of 101, or in 26.7%, and it
proved to be statistically significant (x> = 8.786; p = 0.003).

Presence of lymphoid infiltration

In the group of analyzed patients the most prevalent pres-
ence of lymphoid infiltration was within grade I. Grade I of
LI was detected in 84 out of 125 cases, or in 64%, followed
by grade 0 and grade II with 28% and 8% of the cases, re-
spectively. In the GD with PTMC group, the results were
very similar: grade 0 of LI was present in five out of 24
cases, or in 20.8%, grade I of LI was present in 15 out of 24
cases, or in 62.5%, followed by grade II in four of 24 cases
or 16.7%. Grades IIT and IV of LI, which would correspond
to lymphocytic and Hashimoto’s thyroiditis, respectively,
according to the applied criteria, were not detected in any
of the cases. PTMC was most commonly detected within
Grade I, but we did not prove it to be statistically signifi-
cant (p = 0.129).

DISCUSSION

Reported presence of malignancy in GD is very differ-
ent, but in two recent studies its frequency is very high,
with the rate of 32% and 33.7%, respectively [8, 18]. The
increase of cancer incidence in GD is well-presented in
the study reported by Phitayakorn et al. [19]. This study
involves a time interval of 25 years divided into three pe-
riods. In the first period (1985-1993), the frequency of
carcinoma was 0%, while in the third period (2003-2010),
the frequency of carcinoma was 16.4%. In the cohort study
reported by Chen et al. [20], patients with GD, particularly
in older age, are at a greater risk of developing thyroid
carcinoma compared to general population.

The most common malignancy in GD is PTC, with the
participation of 23-88% of its variant PTMC [5, 6, 18, 21,
22]. Our results show a high incidence of malignancy in
surgically treated patients with GD (28/129; 21.7%) with
high participation of PTMC (24/28; 85.7%). The incidence
of PTMC in patients with GD is 18.7% (24/129). The fre-
quency of PTMC in GD was statistically significantly
higher (p = 0.045) in older patients of our series, similar
by to the results of other studies [19, 21, 22]. These results
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are in accordance with the general trend of worldwide in-
creasing incidence of PTMC, most often as early clinical
detection or as incidental pathohistological findings in
patients undergoing thyroid surgery for benign thyroid
lesions [10-12].

Thyroid nodules in GD are a common finding and its
prevalence is different depending on the detection method:
thyroid palpation, ultrasonography, or pathohistological
examination. Thyroid nodules are found in 28.5-53% of
patients with GD using thyroid ultrasonography as the most
sensitive method [18, 23, 24]. Relation of thyroid nodules
and carcinoma in GD is already established in a number
of studies and increases the risk of developing thyroid car-
cinoma [5, 18, 21-24]. Carcinoma can be localized within
nodules or into thyroid parenchyma outside nodules, most
often as an incidental PTMC. In our work, the presence of
thyroid nodules was detected in 32.8%, which is similar
to 33.6% reported by Tam et al. [22] and 39% reported by
Ergin et al. [21]. The frequency of PTMC was statistically
significantly higher in thyroid glands with present nodules
as opposed to the gland without present nodules, which is
consistent with results of previous studies [5, 18, 21-24].
This result is also opposed to the study by Wei et al. [18],
who reported a higher incidence of PTMC in GD without
nodules. Localization of PTMC in our work was outside of
detected nodules except in two cases. This could be a result
of a larger number of analyzed slides in case of nodular
presence, usually in order to assess its invasive growth.

The presence of lymphoid infiltrate in the thyroid
glands of GD is usually small, most often in the form of
patchy and small groups of lymphocytes, usually in the
interfollicular stroma, and sometimes with germinal cen-
ter formation. Foci of LI were accompanied by secondary
changes in thyrocyte, usually in the form of its degenera-
tion and rarely oncocytic transformation [1, 2, 3, 25]. Ac-
cording to the medical records in our work, the clinical sig-
nificance of a moderate amount of LI was associated with
medically uncontrolled thyroid hyperfunction. This could
be an expected finding, because intrathyroid lymphocytes
are one of the main sources of autoantibodies [1]. Also, the
presence of LI can lead to the follicular destruction and in-
creased hormone release. The abundance and frequency of
LI in our work were not statistically significantly associated
with the presence of PTMC. The interpretation of second-
ary changes related to the presence of LI, development of
tibrosis, and cellular atypia is problematic since it could
be associated with therapy-induced changes, especially
in the long-standing and medically treated disease, which
was not a subject of this analysis [2, 3].

In addition to the differences in the reporting cancer
frequency in GD, opinions and results about its malignant
potential are also disparate. A study by Pellegriti et al. [13]
shows that well-differentiated thyroid cancers in GD have
a more aggressive biological behavior, which is, according
to Ozaki et al. [26], also applicable to tumors with diameter
under 10 mm. Other studies, however, show that there
are no differences in the biological behavior of cancer in
GD according to other pathological conditions, and the
prognosis of PTMC is excellent [6, 13, 27, 28].
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Usually, clinical behavior of PTMC is favorable, with
excellent outcome. In rare cases, PTMC can show aggres-
sive behavior presented by local lymph node metastases,
extrathyroid invasion, or local recurrence, while a distant
metastasis and fatal outcome are extremely rare [29]. A
potentially different biological behavior of PTMC can be
related to patient’s age, specifically in children and younger
adolescents up to 19 years old. Clinical presentations and
behavior of PTMC are mostly related to its morphological
features such as tumor size, its multifocality, infiltrative
growth, lymphovascular invasion, histological type, and its
localization [10, 30]. According to Niemeier et al. [16], the
most specific and sensitive assessment of aggressiveness of
PTMC is obtained by applying the combined molecular-
pathological score.

Clinical impact of morphological characteristics of
PTMC in our work was related to their peripheral/sub-
capsular localization. Only PTMC within this localization
is able to infiltrate thyroid capsule and can show extrathy-
roidal extension which was in our work present in 12.5%
of cases. Other features (multifocality, lymphatic invasion),
related to potentially more aggressive biological behavior
of PTMC, were also more commonly associated with sub-
capsular PTMC. Another important morphological char-
acteristic of PTMC in our results was the high frequency
of PTMC with tall cell morphology, detected in 12.5% of
cases. Tall cell variant is a clinically more aggressive form
of PTC with reported incidence of 4-12% [30]. In recent
studies, Boutzios et al. [8] presented higher incidence of
tall cell variant of PTC (18%) in patients with GD, and
Wei et al. [18] reported incidence of PTC with tall cell
morphology in 16% (7% were tall cell variant, and 9% of
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PTC showed tall cell features). These results indicate that
tall cell morphology as a pure PTC variant or as a part
of PTC with tall cell features could be a more common
finding in patients with GD than in euthyroid patients.
It is also interesting that all cases of PTMC with tall cell
morphology in our work were of subcapsular localization.

More precise results could be expected in larger series,
which is the main flaw and limitation of our present work.

Pathohistological diagnosis of PTMC is rarely prob-
lematic, but from a practical standpoint, it is important
to emphasize that differentially diagnostic lesions can be
mostly seen in GD. Foci of papillary proliferations can be
problematic, especially the ones localized in the vicinity of
the fibrotic area with the picture of pseudoinvasion. Small
hypercellular and often pseudo-encapsulated nodule with
nucleomegaly and some degree of hypochromasia could
be a diagnostic challenge. The most significant differential
diagnostic issue represents stellate fibrotic foci as solitary
or multifocal findings. In these cases, the definite diagnosis
usually requires a serial section examination in order to
assess invasive growth, and/or the detection of more typical
PTC nuclear features or psammoma body.

CONCLUSION

Thyroid carcinomas in GD are not rare, and in our results,
most of them represent an incidental PTMC. Clinical im-
pact of PTMC is mostly related to its morphological fea-
tures and tumor localization. Reporting of these features
and long-term follow-up could help a better understanding
of true biological nature of PTMC in GD.
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CAXETAK

YBoa/Uunm YapyxxeHocT lpejscose 6onect (F'b) 1 KapumHo-
Ma LWTMTacTe XJesfe Npujassbyje ce y WMPOKOM PacroHy Of
0% po 33,7%. ManunapHu kapuuHom (MK) wrnTtacte xnesne
je Hajuewhwn manuruutet y 'b, oAHOCHO HeroBa BapwjaHTa —
nanunapHy mukpokapumHom (MMVIK). Ynpkoc ctanHom nopacty
yyectanoctu MK, tberoea ctona peymansa 1 CMPTHOCTY je
KOHCTaHTHa W H1CKa.

Linrb papa je pa ce opgpefe yuectanoct n MophosoLLKe Kapak-
Tepuctuke NMMK kog 6onecHrika ca I'b 1 TupeongekTomujama.
Metoge Y nepuogy of jaHyapa 2013. roguHe go geuembpa
2015. rofuHe aHanM3mpaHy cy ONWTN KNMHNYKM 1 MOPOSOLL-
Kn napameTpu ko 129 6onecHrka ca 'b 1 yunrbeHom ToTanHoM
VAN CKOPO TOTaNHOM TPEOULZEKTOMMjOM.

Pesyntatu Kog 24 (18,7%) 6onecHvika ca ['b agnjarHoCTMKOBaH je
MMK. NMpeyHnk Tymopa nsHocuo je 3,03 = 2,17 mm (0,45-7 mm).

DOI: https://doi.org/10.2298/SARH161201092K

Crapoct 6onecHuka y rpynu ca I'b n NMMK usHocuna je 48,50
+ 13,07 rognHa, a y rpynu 6e3 NMMK 41 £ 13,12 roguHa 1 6una
je ctatucTnukm 3HavajHa (p = 0,045). Mnkpockoncku, Haj3a-
CTYyM/beHNju napameTpu 6unu cy: camo jegaH ¢okyc NMMK
(83,3%), donukynapHu nogtun MNMK (66,7%), nbuntpatns-
Ha popma pacTa (62,5%), HTpanapeHxMmcKa foKanm3auuja
(54,2%). MpucycTBO Hajmatbe jeHOr YBOPA Y LUTATACTOj »KNe3am
[EeTeKTOBaHO je Kop 26,7% 6onecHuKa ca I'b 6e3 MMK, pok nx
je y rpynu ca MNMMK 6uno Buwe (58,3%), CTaTUCTUYKM BUCOKO
3HayajHux (p = 0,003).

3aK/byuaK YuecTanocT KapyuMHoMa LWTuTacTe Xnesae Kog 60-
necHuka ca 'b je Bucoka n nsHocu 18,7%. Hberoee KNMHMYKN
Haj3HauajHuje MopdosoLLKe KapaKTepUCTHKe Be3aHe Cy 3a
cynKancynapHy noKauujy Tymopa.

KrbyuHe peun pejBcoBa 601eCT; WITHTACTa Xe34a; ManmiapHu
MUKpOKapLUuHom; Mopdonoruja
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SUMMARY

Introduction/Objective Compression, also called strain elastography imaging techniques, represent
new echotomographic modality, which is a promising method for the differentiation of benign from
malignant lesions, not only in the thyroid gland but also in other organs.

The objective of this study is to evaluate the importance of compression elastography in the differentia-
tion of benign and malignant thyroid nodules.

Methods We performed echotomographic examinations in B mode, and examinations using compression
elastography in a total of 186 persons (152 females and 34 males, with the average age of 45.3 + 13.5
years), with 264 nodules in the thyroid gland. Elastography was done in two steps: the first one through
scoring elastographic figures, and the second one through the determination of the resistance index
(strain ratio - SR).

Results Using elastography scores by Fukunari, 44 of 60 malignant nodules had a score of 3-4, while 152
of the 204 benign nodules had a score of 1-2. Using the receiver operating characteristic (ROC) analysis,
the best cut-off point obtained using elastography scores was 2, with a sensitivity of 73.3% and specificity
of 74.5%. Using the software-calculated SR we found that out of 89 nodules with SR > 2.5, 52 were malig-
nant nodules, while out of 175 nodules with SR < 2.5, 167 were benign nodules. Using the ROC analysis,
the best cut-off point obtained using SR was > 2.5, with a sensitivity of 86.7%, and specificity of 81.9%.
Conclusion As a follow-up of standard echotomographic examination in B mode, compression elastogra-
phy is a newly developed and promising technique in the differentiation of benign from malignant lesions.

Keywords: compression elastography; nodule; thyroid gland; malignancy

INTRODUCTION

Thyroid nodules are very common in the gen-
eral population, especially in iodine-deficient
areas. It is estimated that nodules are seen in
35-50% of people living in areas with defi-
ciencies in iodine. However, a normal thyroid
gland has some thyrocytes (follicular cells)
with the tendency of autonomous growth. All
of them can occur in nodules regardless of the
amount of iodine, with increased frequency in
the population [1]. Thyroid ultrasonography
is one of the most practical, easily manage-
able, accessible, and non-invasive methods
which can detect nodules. One of the most
important assessments is to determine the na-
ture of the nodules, or to differentiate benign
from malignant thyroid nodules. The classical
technique of echotomographic examination
in B mode cannot differentiate benign from
malignant nodules with great certainty. Hy-
poechoic changes, the presence of microcalci-
fications, variable peripheral edge, intranodal
hypervascularization, and pathologically sus-
pected lymph nodes in the neck are some of

the uncertain indicators of malignant nodules,
insufficient to evaluate the nature of thyroid
nodules. Today, thanks to different software
modes and modern ultrasonography devices,
it is possible to additionally assess the nature
of various nodules of the thyroid gland [2, 3].
Elastography is a new, non-invasive meth-
od, which estimates the elasticity of tissue by
measuring different degrees of distortion dur-
ing the application of an external force. The
basic principle of ultrasound elastography is
that tested tissue compression shows resis-
tance. As well as palpation, elastography can
measure tissue deformation or strain caused by
the external compression [4]. Nowadays, these
assessment methods are showing promise in
the differentiation of benign from malignant
lesions, and not just in the thyroid gland but
also in the breasts, liver, spleen, and prostate.
Malignant lesions are characterized by lower
elasticity compared to the structure of normal
tissue, partly due to the uncontrolled prolifera-
tion of malignant cells, increased vasculariza-
tion, and, somewhat less frequently, due to the
presence of fibrotic changes in them.
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The aim of this study is to evaluate the importance of
strain ultrasound elastography in the differentiation of
benign from malignant thyroid nodules, especially when
combined with standard echotomography examination in
B mode.

METHODS

This cross-sectional study included 186 patients with 264
thyroid nodules (152 females and 34 males, with the mean
age of 45.3 + 13.5 years). All the patients had solid le-
sions (nodules) and were referred to the Department of
Radiological Diagnostics of the KBC “Dr. Dragi$a Misovi¢
- Centar” in Belgrade, Serbia, from March 2014 to June
2016. Patients with nodules of over 3.5 cm in size, com-
pletely cystic, anechogenic without solid components, and
nodules in close contact with the carotid artery, were ex-
cluded from the study in order to increase the reliability of
the findings. Echotomographic thyroid examinations were
performed using the Aplio XG (Toshiba, Tokyo, Japan)
ultrasound device, with a 10 MHz linear transducer.

All the patients were examined by using three ultra-
sonic methods. The first step was a standard echotomo-
graphic examination in B mode, the second was to test
the resistance of the tissue through elastography scores,
and the third step was to measure the resistance index
(strain ratio — SR) as an indicator of the semi-quantitative
elastography method for tissue resistance.

To avoid potential differences in operation between
different researchers, all examinations were performed
by a single researcher with a long experience in dealing
with different modalities of ultrasound equipment. Also,
in this way we standardized and equalized the compres-
sion on the tissue, during the elastography performance.
Strain elastography was performed by repeated compres-
sions (up to seven), with the same volume, and in the same
time intervals (about 0.5 seconds). All compressions were
based on the centrally positioned nodules in a region of
interest, in the longitudinal view of the surrounding nor-
mal thyroid tissue for elasticity comparison.

Based on the classification by Fukunari [5], each nod-
ule was scored by the elastographic figure. A score of 1
means the majority of the nodule, fully stained in green.
A score of 2 signifies that only the nodule center is stained
green, and the periphery is blue. A score of 3 denotes a
predominantly blue nodule with green parts, and the score
of 4 means that the entire nodule is blue. Elastography
scores represent different degrees of elasticity of the lesion,
from the highest (score 1) to the lowest elasticity (score 4).
Scores of 1 and 2 represent indicators of benign nodules,
while scores of 3 and 4 represent indicators of malignant
ones. After the scoring, we recorded the SR, which is the
software-calculated ratio of elasticity between two regions
of interest, in our case between the nodule and the rest of
the normal thyroid tissue. We evaluated each lesion three
times, using a variety of static images, and the average
value was recorded as the final result.

‘ DOI: https://doi.org/10.2298/SARH161020087G
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After the echotomographic examinations, all the patients
were sent to perform the ultrasound-guided fine-needle
aspiration biopsy. The results were processed by an expe-
rienced pathologist. Fifty-two patients (52 nodules) with cy-
tological findings suspicious for malignancy, and 36 patients
(48 nodules) with benign cytological findings, were oper-
ated on and histopathologic findings confirmed the earlier
diagnoses. We compared the cytological and histopatho-
logical results with elastographic images, and evaluated
the sensitivity, specificity, negative and positive predictive
value, and accuracy of the techniques or methods. Quantita-
tive data are presented in mean * standard deviation, and
qualitative as frequencies. Receiver operating characteristic
(ROC) curve was used to determine optimal cut-off values
to differentiate between benign and malignant nodules. The
value of p < 0.05 was adopted as statistically significant. The
data were statistically analyzed by MedCalc v.11.4.2 (Med-
Calc Software, Ostend, Belgium) statistical software.

RESULTS

Among 186 patients who were included in the study (152
female and 34 male, with the mean age of 45.3 £ 13.5 years),
264 nodules were obtained. Using classical echotomo-
graphic examination of the thyroid gland in B mode, out
of 264 discovered nodules, 180 (68%) had homogeneous
echostructure, while 84 nodules (32%) had heterogeneous
echostructure - partially cystic. Most of the nodules (120;
45%) were isoechogenic, 104 (40%) were hipoechogenic,
while the minority were hyperechogenic nodules (40; 15%).
A total of 192 nodules (73%) had proper edges, while the
edges were irregular in 72 nodules (27%). Visible calcifica-
tions were present in 56 nodules (21%), while calcifications
were not seen in 208 nodules (79%) (Table 1). Using elas-
tography scores by Fukunari [5], out of 204 benign nodules,
152 nodules (74%) had a score of score 1-2 (60 nodules had
a score of 1, and 92 nodules a score of 2), and 52 nodules
(26%) had a score of 3-4 (46 nodules had a score of 3, and
6 nodules a score of 4). Out of 60 malignant nodules, 44
nodules (73%) had a score of 3-4 (14 nodules had a score of
3,and 30 nodules a score of 4), while 16 malignant nodules
(27%) had a score of 1-2 (all with a score of 2), as shown
in Figures 1-5. The sensitivity of elastography scores for
getting positive results in malignant nodules was 73.3%.
the specificity of elastography scores for negative results in
benign nodules was 74.5%. The positive predictive value
was 45.8%, and the negative predictive value was 90.4%.
The accuracy in the differentiation between benign and
malignant nodules was 74.2% (Figure 6). Using the ROC
analysis, the best cut-oft point obtained using elastography
scores to differentiate benign and malignant thyroid nod-
ules was 2, with a sensitivity of 73.3% and a specificity of
74.5% (area under the ROC curve = 0.83, 95% confidence
interval: 0.78-0.87, p < 0.0001) (Figure 7). Using the ROC
analysis, the best cut-off point obtained using SR to differ-
entiate between benign and malignant thyroid nodule was
found to be > 2.5, with sensitivity of 86.7% and specificity of
81.9% (area under the ROC curve = 0.88, 95% confidence
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Table 1. Number of nodules in each score by Fukunari [5]

Elastographic score | Malignant nodules | Benign nodules | TOTAL
3-4 44 52 96
1-2 16 152 168
Total 60 204 264
13%
M scorel
M score 2
W score 3
M score 4

Figure 1. Total percentage of nodules in each score category

Figure 2. Score 1 by Fukunari [5] - findings obtained by biopsy prov-
ing benign nodule

I
0.48

Figure 3. Score 2 by Fukunari [5] - findings obtained by biopsy prov-
ing benign nodule

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):463-469

Figure 4. Score 3 by Fukunari [5] - findings obtained by biopsy prov-
ing papillary carcinoma

Figure 5. Score 4 by Fukunari [5] - findings obtained by biopsy prov-
ing papillary carcinoma

interval: 0.83-0.91, p < 0.0001), as shown in Table 2 and
Figures 8 and 9. Using the software-calculated SR, while
performing elastography, we took the criterion that SR >
2.5 was an indicator of malignancy. Out of 89 nodules with
SR = 2.5, 52 were malignant. Out of 175 nodules with SR
< 2.5, as much as 167 were benign. The SR for obtaining
positive results in malignant nodules was 86.7%. The speci-
ficity of SR for obtaining negative results in benign nodules
was 81.9%. The positive predictive value was 58.4%, and
the negative predictive value was 95.4%. The accuracy of
SR in differentiating benign from malignant nodules was
82.9% (Table 3). The results obtained by fine-needle aspira-
tion biopsy showed that 204 nodules were benign (77%),
while 60 nodules (23%) were malignant. Fifty-two patients
(52 nodules) with malignant cells that are detected by fine-
needle aspiration biopsy, and 36 patients (48 nodules) with
benign cells, were operated on. Histopathologic findings
for 52 patients (52 nodules) with malignant nodules were
presented in Table 3.
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Figure 7. ROC analysis by using strain ratio
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Table 2. Number of nodules in each category by strain ratio

Strain ratio | Malignant nodules Benign nodules Total
SR=25 52 37 89

SR< 25 8 167 175
Total 60 204 264

~ KBC Dr D. MISOVIC

TCA

o 15

Draw

KBC Dr D. MISOVIC

- OPE -

Thyroid

Figure 8. A nodule with elastography score of 2,

- OPE - Thyroid

proven follicular carcinoma

Table 3. Histopathologic types of malignant nodules in each elastographic score and strain ratio category

: = g=n
Figure 9. A nodule with an elastography score of 3-4, SR 5.71, biopsy-

10:15:16

SR 0.66 - biopsy-
proven benign characteristics of a thyroid adenoma

10:32:54

T

Type Elastographic score 3-4 (%) Elastographic score 1-2 (%) | SR> 2.5 (%) | SR < 2.5 (%) | TOTAL (%)
Papillary carcinoma 33 (63.5) 7(13.5) 38(73.1) 2(3.8) 40 (76.9)
Follicular carcinoma 3(5.8) 4(7.7) 4(7.7) 3(5.8) 7 (13.5)
Anaplastic carcinoma 2(3.8) 2(3.8) 2(3.8) 2(3.8) 4(7.7)
Primary thyroid lymphoma 0(0) 1(1.9) 1(1.9) 0(0) 1(1.9)
Total 38(73.1) 14 (26.9) 45 (86.5) 7(13.5) 52 (100)
DISCUSSION in the differentiation of tumor, inflammation, and normal

One of the primary methods of clinical examination of the
thyroid gland includes the palpation. Palpation gives us
information about the shape, size, as well as the hardness
and elasticity of the thyroid gland. However, palpation is
a subjective method of examination. Measurements of the
elasticity and stiffness of soft tissue assessment are useful

thyroid tissue. It is generally accepted that benign lesions
show less stiffness and greater elasticity than malignant
lesions, and higher stiffness and lower elasticity than nor-
mal tissue [4-7].

Classical echotomographic examination of the thyroid
gland can detect characteristics of nodules that indicate
malignancy. In addition to their appearance, ranging from

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):463-469
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hypoechogenic to almost anechogenic, malignant nodules
are echotomographically different, and the difference is
mostly exhibited through the absent or incomplete (rarely
closed) peripheral vascular edge. Microcalcifications are
often present in the nodules, and intense central vascular-
ization is almost always present. However, even at about
50% of benign nodules, intranodal vascularization may
be present. Approximately, the most accurate echotomo-
graphic diagnosis of thyroid cancer is only possible when
all the above symptoms are simultaneously present in
thyroid nodules, with high specificity but low sensitivity
[8, 9]. Therefore, unified and comprehensive information
obtained by the classic echotomographic examination in
B mode and color Doppler are the most reliable results
predictive for malignancy.

Fine-needle aspiration biopsy under ultrasound control
is still the most precise method for diagnosing cancer with
high sensitivity and specificity, with a very small number
of false-positive (2.3%) and false-negative (0.2%) results.
The accuracy of differentiating benign from malignant le-
sions of the thyroid gland is more than 95% [10, 11].

We examined a newly-developed diagnostic method
(ultrasound elastography), which estimates the degree of
distortion of tissues when applying an external force. In
the diagnostic algorithm, this method is placed between
classic echotomographic examination in B mode, and fine-
needle aspiration biopsy, and has been introduced in order
to further increase ultrasound accuracy. It is based on the
principle that softer tissue and tissue parts are more easily
deformed, and have greater elasticity than harder tissues.
Some of the main benefits of elastography are its simple
feasibility, non-invasivity, and its convenience during a
routine echotomography performance. In addition, this
technique enables the dynamic visualization of lesions
in the region of interest during the compression. Elas-
tography is performed in two steps: determining scoring
nodules on the elastography figure, and calculating the SR
using the software. Scoring is a subjective estimate of the
lesion of interest (nodule), classified into one of the scores
based on the color distribution in B mode. Different colors
(green, red, blue) on the echotomographic figure represent
different elasticity areas of the tissue in the region of inter-
est [12]. In our study, we used the scoring by Fukunara [5],
ranging from the most elastic (score of 1; mostly benign
nodules) to the least elastic (score of 4; mostly malignant
nodules). Using these elastography scores, we discovered
malignant nodules with the sensitivity of 73.3%. The same
score system was used by Wang et al. [12], while the score
of the Ueno classification was used by Ciledag et al. [4]
and Itoh et al. [13]. Many studies indicate that this part of
elastography is sufficient for the assessment of different
tissue elasticity and for the differentiation between benign
and malignant nodes [14, 15]. Malignant thyroid nodules
have less elasticity (score 3-4), while benign nodules ex-
hibit higher elasticity (score 1-2), as shown by our results
of sensitivity (73.3%) and specificity (74.5%); (p < 0.05)
[14-18]. However, in determining the SR, we get even
higher values of sensitivity (86.7%) and specificity (81.9%),
and the results pointed to increased reliability and accu-
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racy of the test (82.9%). We demonstrated that malignant
nodules had a significantly higher SR than benign nodules
(p < 0.001). Determination of SR represents a software-
calculated quantitative measure of elasticity, which may
provide more reliable information. In our study, all SR
values > 2.5 represent a predictor of malignant nodules,
in accordance with the values that we obtained by the ROC
analysis. Lyshchik et al. [19] suggested that SR > 4 is a
strong predictor of malignant nodules, with a sensitivity
of 82% and a specificity of 96%. However, Kagoya et al. [7]
used the SR > 1.5 as an indicator of malignant nodules,
with sensitivity of 90%, and specificity of 50%.

While performing this technique, the depth of tissue
should be taken into consideration when the comparison
between the nodules and the normal tissue is made, and
it should be the same or similar when calculating the SR.
The estimation should be performed in the longitudinal
mode of the thyroid gland examination because it shows
a sufficiently large portion of normal tissues that are used
to compare and calculate the SR [12, 20]. Rago et al. [14]
showed that the size of nodules does not affect the value of
the SR and elastography predictability. However, other re-
searchers have indicated that the size of nodules may affect
the SR, so in some studies all nodules up to 3 cm in size are
included [12], while some studies include all nodules up to
4 cm in size [4]. In our study, we included all nodules up
to 3 cm. Nodules larger than 3 cm were not compressed
with the same intensity throughout, and the results of the
SR index values were inadequate. Presently, there is no
reliable information which indicates that minimal nodule
size might be involved in this method. Researchers in some
studies advise that, during the elastography procedure,
nodules near the carotid artery must be treated with care
due to the fact that pulsations of the carotid arteries can
disrupt proper interpretation of the elastography figure
[4, 12]. Consequently, our study avoided patients whose
nodules were near the carotid artery, and the method was
performed using the external compression. However, the
study of Dighe et al. [21] showed that the pulsation of the
carotid artery can be used, instead of external compression
by researchers, for the evaluation of elastography figures.
Elastography analysis results obtained in this way were
similar to ours (p < 0.05). In our study, a small number
of false-negative results inform us that elastography can
reduce the number of patients referred to surgeons for the
suspicion of malignancy and therefore delay the eventual
surgical intervention due to malignancy.

One of the biggest disadvantages of this method is sub-
jectivity. Strain elastography in all its forms remains an
examiner-dependent method and requires a trained and
experienced operator to perform valid free-hand cyclic
compressions that can yield reliable and reproducible read-
ings. The free-hand probe pressure is difficult to standard-
ize among different operators and strain variations due to
changes in the amplitude and velocity of compression that
cannot be avoided. Non-uniform compressions produce
intra- and interobserver variability [20]. For this reason, a
newer elastography technique, called shear wave elastogra-
phy (SWE) has been developed. This method is designed
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to provide quantitative, more objective information on
elasticity in real time. SWE uses acoustic pressure from
the probe for the standardization of compression. The tis-
sue compression force does not depend on the skill of the
person performing the examination, ensuring high repro-
ducibility and objectivity of the results. SWE can produce
quantitative and more precise results than strain elastog-
raphy. Although SWE requires a more complex system to
generate the shear waves, it allows visualization of smaller
displacements compared to strain elastography [22].

Also, histological features of nodules may lead to pit-
falls. Fibrosis within a nodule, calcification, partially cystic
or colloid components, isthmus location, nodule size, and
the multinodular nearness appearance are correlated to
increased levels of stiffness [22, 23]. Follicular carcinomas
may lead to false negative results in strain elastography, as
they may be soft, and therefore may be missed [24].
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Elastography is a newly-developed and a very promising
technique in the differentiation between benign and ma-
lignant lesions, especially when combined with standard
echotomography examination in B mode. However, it is
important that all of these newly-developed techniques
are performed properly and with great attention because
of their influence on the possible cancellation or reduction
of unnecessary surgical procedures.
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3Hayaj KomnpecnoHe enacrorpaduje y npoLeHU MaIMrHMTeTa YBOPOBA LUTUTACTE

Xnespge

Munow lawwuh', Casa Crajuh?, Bumbana Butowesuh?, Mpeppar Manauh', Jacmuna hiupuh*?, lopeHtrHa beyetn®, Munan

Munucasbeuh?®, 3apasko Butowesuh!

'YHuBep3nTeT y Mpuwtihn, MHCTUTYT 32 aHatomujy, MegnumHckn dakynteT, Kocoscka Mutposuua, Cpbuja;
2KnuHnuko-6onHMukM LenTap, dp Oparvwa Muwosuh - Jegurse’, Cnyxba 3a pagronoluxy aujarHoctuky, beorpag, Cpbuja;
*YHneep3uTeT y MpuwtuHu, QakynTeT 3a cnopT 1 Gpu3nyko obpasosarse, Kateppa 3a megnumHcke npeamere, llenocasuh, Cpbuja;
*KnuHnuku ueHTap Cpbuje, KnuHuka 3a eHgokpuHonorujy, aujabetec 1 bonectn metabonusma, beorpag, Cpbuja;

YHusep3uTet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;

¢[ipxaBHu yHuBep3uTeT y TeToBy, DakynTeT MeAMLIMHCKIX HayKa, TeToBo, MakefoHwja

CAXETAK

YBoa/Lum KomnpecroHa enactorpaduja je HOB HauuH ynTpas-
BYYHOT Nperneaa 3a Koju ce ouekyje aa ca Behom noysgaHoluhy
pasnukyje fobpohyaHe of 3nohyAHVX MPOMEHa He Camo Y LUTU-
TacToj XKe3M1 Hero 1 pyrum opraHuma.

Linrb oBor ncTpaxmBakba je Aa MPOLIEHMMO 3Hauaj yNTpasByyHe
enactorpaduje y pasnukosarby 6EHUIHNX 1 MANATHYX YBOPOBa
WITMTaCTe XKNe3pe.

MeTope Yntpa3ByuHe npernefe y b mogy n komnpecmoHy
enactorpadujy o6aBunm cmo kop 186 ocoba (152 >keHckor nosna
1 34 mywwKor nona, ca 45,3 + 13,5 roguHa »xu1BoTa), ca 264 uBopa
y WTKTacToj xne3gu. Enactorpadmjy cMo pagunm y iBa Kopaka —
Hajnpe CMo OAPEANN CTeMeH PacTer/bUBOCTY (€N1aCTUYHOCTM)
TKIBa, MPUKa3aHOT Kao KOJIopHa Mara, a notom, ynopehyjyhu ca
OKOJTHU TKUBOM, O PEANIN nHAeKc enactuyHocty (VE).
Pesynrtatu Kopuctehu ckopose enactorpaduje npema Qyky-
Hapw, 44 of 60 ManurHMx YBOpPOBa MMaso je ckop 3—4, oK je
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152 o 204 6eHVrHa YBOpa Mo CKop 1-2. AHanu3om npujem-
He KapaKTepucTuKe, Hajborba rpaHNYHa Tauka fobujeHa Ko-
puwherem ckopoBa enactorpaduje je 2, ca ceH3nTMBHOLWRY
73,3% v cneynduyHowhy 74,5%. Koprictehmn copteepcku
nspauyHat UE, og 89 usoposa ca UE > 2,5 6uno je 52 manu-
THUX HOAYCa, AOK je of 175 Hogyca ca UE < 2,5 6uno yak 167
6eHurHMx yBopoBa. Kopuctehn nprjemHy aHanm3y, Hajoorba
rpaH1YHa Tauyka fobujeHa kopuwherwem HAEKCa oTropa je
> 2,5, ca ceHsuTtmBHowhy of 86,7% v cneunduurowwhy 81,9%.
3aksmbyuak [pugpyxeHa cTaHZapgHOM YNTPa3ByYHOM nperse-
[y, KOMnpecroHa enactorpaduja npy»xa Hoy MoryhHocT Koja
obehaBa noy3aaHuje pasnvKkoBare 6eHUTHYX Of ManurHNX
npomeHa.

KrbyuHe peun: komnpecrioHa enactorpacduja; YBop; WTUTACTa
XKI€3/a; MaIMrHocT
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SUMMARY

Introduction/Objective Patients with chronic renal failure (CRF) undergoing cardiac surgery are believed
to have more postoperative complications and significantly higher mortality rate.

The aim of the paper was to determine preoperative predictors of exacerbation of CRF and the outcome
in patients with CRF submitted to cardiac surgery.

Methods A retrospective study included 169 patients hospitalized from 2012 to 2015 (age 67.71 + 8.46
years, 72.3% male). The analysis included numerous perioperative characteristics.

Results Preoperative stage | CRF was present in 62 (37%), stage Il in 77 (46%), and stage IlI-V in 30 (17%)
patients. Exacerbation of CRF was registered in 37 (21.9%), and the lethal outcome in 16 (9.5%) patients.
Stage Il of CRF (odds ratio [OR] 4.76; 95% confidence interval [Cl] 1.31-17.28; p = 0.018) and stage lll-V
of CRF (OR 11.39; 95% Cl 2.87-45.14; p = 0.001) were designated as predictors for exacerbation of CRF
following cardiac surgery. In patients with CRF stage | and I, multivariate analysis designated previous
cerebrovascular insult (OR 3.36; 95% Cl 1.04-10.93; p = 0.044) and ejection fraction < 35% (OR 5.35; 95%
Cl1.83-15.64; p = 0.02) as predictors for the exacerbation of CRF. The only predictor of postoperative
dialysis requirement was higher stage of CRF (OR 5.81; 95% Cl 1.22-27.81; p = 0.028). CRF stage lll-V was
a predictor of lethal outcome (OR 7.64; 95% Cl 1.49-39.27; p = 0.015).

Conclusion Higher stage of CRF in patients submitted to cardiac surgery is a predictor of exacerbation
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of renal failure and the lethal outcome.
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INTRODUCTION

There is a significant increase in the number
of patients with chronic renal failure (CRF)
who require cardiac surgery. Heart diseases are
more frequent in this specific population com-
pared to the general population [1]. Terminal
renal failure is recognized as a significant risk
factor for the outcome of cardiac surgery. The
prognosis of patients diagnosed with cardio-
vascular disease and CRF is much worse than
in patients without this associated morbidity. In
patients with impaired renal function, cardiac
surgery may cause aggravation of pre-existing
renal failure or irreversible renal damage [1].
The problems these patients have are further
complicated during open heart surgery when
extracorporeal circulation is used.

In order to reduce perioperative risk, an op-
timal perioperative strategy is required. Most
published studies emphasize the importance
that preoperative clinical status has on postop-
erative mortality and morbidity in this category
of patients, but little is known about the predic-
tive factors for long-term survival. In patients
with mild to moderate reduction of glomeru-
lar filtration rate, there is quite consistent evi-
dence that surgical revascularization is a better
therapeutic option compared to percutaneous
coronary intervention (PCI) [2]. This especially
applies to patients with CRF caused by diabetes

mellitus, who are recommended “off pump” sur-
gery [3, 4]. In patients with the terminal phase
of the renal disease, there is no such clear evi-
dence in favor of surgical approach. Better long-
term results in these patients are being achieved
with the surgical approach, but with the higher
rate of intra-hospital events and complications,
whereas vice versa is true for PCI comparing to
coronary artery bypass grafting (CABG).

Only 15 years ago, patients with CRF were
believed to have unacceptably high operative
risk and only rarely underwent cardiac surgery
[5, 6]. Perioperative treatment strategy of these
patients in intensive care units is constantly
improving. Based on the research results and
improving clinical practice results, the attitude
towards candidates for cardiac surgery with
CREF has been dramatically changed.

In our study, we sought to determine the
following:

1) Present preoperative clinical CRF patient

profile;

2) Examine occurrence of postoperative

morbidity and mortality in patients with
CRF who underwent cardiac surgery.

METHODS

This retrospective analysis included 169 pa-
tients with CRF who underwent cardiac sur-



Cardiac surgery in patients with chronic renal failure

gery (coronary, valvular, and combined) during the 2012-
2015 period, at the Vojvodina Institute of Cardiovascular
Diseases. Patients with CRF were divided into three groups
according to the creatinine clearance (CC) values [1].
The first group comprised patients with CC > 90 mm/
min./1.73 m? the second group - patients with CC
60-89 mm/min./1.73 m? and the third group - patients
with CC 15-59 mm/min./1.73 m?. The third group includ-
ed all the patients with CRF stage III, IV, and V, consider-
ing the small number of patients in each stage separately.
The following comorbidities and patient characteristics
were assessed: high blood pressure (> 140/90 mmHg),
diabetes, blood lipid levels, chronic obstructive pulmonary
disease, peripheral arterial occlusive disease, cerebrovas-
cular insult, myocardial infarction, heart failure (HF) class
using New York Heart Association (NYHA) III/IV clas-
sification, left ventricle ejection fraction (EF) < 35%. The
following postoperative complications were assessed: new
onset of myocardial infarction, heart rhythm disturbances,
cerebrovascular insult, sepsis, sternal infection, return to
the intensive care unit, respiratory insufficiency, peri-
cardial effusion, exacerbation of renal failure, and lethal
outcome.

Heart surgeries were performed using extracorporeal cir-
culation, in moderate hypothermia and perfusion pressure
> 50 mmHg. Heart was stopped using the cold antegrade
St Thomas’ Hospital cardioplegia (with 40 mmol/l K*).
Intraoperative and postoperative monitoring included
electrocardiography, transesophageal echocardiography,
oxygen saturation (pulse oximetry), diuresis, continual
measurement of arterial, central venous, and pulmonary
arterial pressure.

Criteria for the diagnosis of HF were defined as the
need to ensure hemodynamic support with the inotropes
- adrenaline, dobutamine (> 5 mg/kg), and/or high doses
of dopamine for longer than 24 hours, and the value of
cardiac index < 2.0 I/min./m?[2].

Postoperative myocardial infarction was defined
as > 10-fold increase of cardiac enzymes (troponin and
CK-MB) following the surgery compared to reference
levels [5]. Heart rhythm disturbances were defined as the
new onset of arrhythmia - atrial fibrillation or ventricu-
lar tachycardia. Cerebrovascular event was defined as an
isolated neurological deficit after the surgery. Respira-
tory failure was defined as a requirement for mechani-
cal ventilation for longer than 24 hours. Septic attack was
diagnosed on the basis of sepsis criteria (white blood cell
count, body temperature, respiratory rate, inflammatory
mediators: CRP, fibrinogen, procalcitonin, and positive
blood cultures). Pericardial effusion was defined as the
presence of abnormal amount of fluid in pericardial cav-
ity — more than 100 ml. Exacerbation of renal failure was
defined as significant increase of nitrogenous substances
in blood comparing to preoperative values [4]. Hospital
mortality was defined as any death that occurred during
index hospitalization.

Statistical analysis was performed using IBM SPSS Sta-
tistics for Windows, Version 19.0 (IBM Corp., Armonk,
NY, USA). A p-value of < 0.05 was considered statistically
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Figure 1. Representation of patients with chronic renal failure based
on creatinine clearance; 1 - patients with creatinine clearance > 90
mm/min./1.73 m?; 2 — patients with creatinine clearance of 60-89 mm/
min./1.73 m? 3 - patients with creatinine clearance of 15-59 mm/
min./1.73 m?

significant. The Kolmogorov-Smirnov test was used for
the determination of quantitative data distribution. Dif-
ferences of mean values were tested by the independent
samples t-test or Mann-Whitney U-test and the results
are presented as mean (standard deviation). The relations
between categorical variables were tested using the x* test
and the results are presented as frequencies and percent-
ages. Univariate and multivariate binary logistic regression
were performed to determine the effects of all the factors
on the dependent variable. Only variables designated as
significant by a univariate analysis were entered into mul-
tivariate regression analysis.

RESULTS

The study was conducted on 169 CRF patients, mean age
67.71 * 8.46 years, of whom 125 patients (73.9%) were
males. The number and percentage of patients according
to the CRF stage are presented in Figure 1. The majority
of patients (45%) were classified as CRF stage II.

High blood pressure was detected in 166 patients
(98.2%). There was no statistically significant difference
between the number of patients with high blood pressure
within different stages of renal failure (p > 0.05). Diabetes
mellitus was present in 64 (37.8%) patients. There was no
statistically significant difference in the incidence of dia-
betes mellitus throughout renal failure stages (p > 0.05).

Significant difference was noted in the incidence of pa-
tients with HF (p = 0.018), NYHA III/IV stage (p = 0.032),
and EF < 35% according to the renal failure stage. Compar-
ing patients with stage II CRF to those with stage I, there
was statistically significant difference in the incidence of
patients with NYHA III/IV stage (p = 0.017) and EF < 35%
(p =0.013). There was statistically significant difference in
the incidence of patients with HF (p = 0.005), NYHA III/
IV (p = 0.022), and EF < 35% (p = 0.026) when comparing
patients with stage III-IV CRF to those with stage I.

Previous myocardial infarction (MI) was present in 83
(49.1%) patients. There was no significant difference in
the incidence of MI throughout the stages of renal failure
(p>0.05) (Table 1).
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Table 1. Preoperative characteristics of patients with CRF

Babovi¢-Stanic¢ K. et al.

Table 2. Postoperative complication in patients with CRF

HBP - high blood pressure; DM - diabetes mellitus; HLP — hyperlipoproteinemia;
COPD - chronic obstructive pulmonary disease; PAOD - peripheral arterial
occlusive disease; CVI - cerebrovascular insult; Ml - myocardial infarction;
HF - heart failure; NYHA — New York Heart Association; EF — ejection fraction

1 2 3

Figure 2. Representation of patients with postoperative heart failure
according to chronic renal failure stage; 1 - patients with creatinine
clearance = 90 mm/min./1.73 m? 2 - patients with creatinine clearance
of 60-89 mm/min./1.73 m? 3 - patients with creatinine clearance of
15-59 mm/min./1.73 m?

The number of patients who underwent coronary sur-
gery was 90 (53.2%), valvular surgery 36 (21.3%), and
combined surgery 43 (25.5%). Mean duration of extra-
corporeal circulation was 88.23 + 35.52 min.

There was no significant difference in the incidence of
patients with the new onset of MI in regard to the CRF stage
(p > 0.05). A new onset of MI was a rare complication after
surgery in patients with CRE. There was no significant dif-
ference in the incidence of patients with arrhythmias, CVI
and sepsis rate in regard to the CRF stage (p > 0.05).

Significant difference in the incidence of respiratory
failure with regard to the CRF stage (p = 0.049) was noted,
and it was most notable between CRF stage I and stages
III-IV (p = 0.016). Postoperative occurrence of HF - de-
fined as the need to ensure hemodynamic support with the
inotropes (adrenaline, dobutamine > 5 mg/kg, and/or high
doses of dopamine for periods longer than 24 hours), and
the value of cardiac index < 2.0 [/min./m?- is presented
in Figure 2 (p < 0.0001).

A highly significant difference was present in the inci-
dence of acute exacerbation of renal failure with regard to
the CRF stage (p < 0.01) — between the CRF stages I and
II (p =0.011), T and III-V (p = 0.016), and between the

‘ DOI: https://doi.org/10.2298/SARH161025097B

Renal failure stage . Renal failure stage
Variable 1 2 3 p Sgﬁgﬁgifcﬁ 1 2 3 p
n (%) n (%) n (%) n (%) n (%) n (%)

SEX (male) 49 (79%) 51 (66.2%) 25(73.5%) | 0.242 NOMI 0 (0%) 2 (2.6%) 2 (5.9%) 0.185
HBP 60 (96.8%) 76 (98.7%) 34 (100%) 0.473 NOHA 24 (38.7%) 35 (45.5%) 15 (44.1%) | 0.716
DM 19 (30.6%) 32 (41.6%) 13 (38.2%) 0.410 NOCVI 2 (3.2%) 4 (5.2%) 0 (0%) 0.383
HLP 45 (72.6%) 56 (72.7%) 25(73.5%) | 0.995 SEPSIS 2 (3.2%) 3(3.9%) 1(2.9%) 0.690
COPD 12(19.4%) 11 (14.3%) 6(18.2) 0.712 STERINF 2(3.2%) 4 (5.2%) 1(2.9%) 0.788
PAOD 4 (6.5%) 3(3.9%) 1(2.9%) 0.677 RET to ICU 6 (9.7%) 10 (13%) 7 (20.6%) 0.320
(@Yl 7(11.3%) 16 (20.8%) 5(14.7%) 0.309 RESP FAIL 4 (6.5%) 9 (11.7%) 8(23.5%) 0.049
Mi 28 (45.2%) 36 (46.8%) 19 (55.9%) 0.579 PER EFF 5(8.1%) 12 (15.6%) 5(14.7%) 0.387
HF 19 (30.6%) 32 (41.6%) 20 (60.6) 0.018 ACRF 3(4.8%) 15 (19.5%) 14 (41.2%) | 0.000
NYHA 1lI/IV 8(12.9%) 23 (29.9%) 11 (32.4%) 0.032 Mortality 2(3.3%) 7 (9.1%) 7 (20.6%) 0.021
EF <35 7 (11.3%) 22 (28.6%) 10(29.4%) | 0.030 NOMI - new onset of myocardial infarction; NOHA — new onset of heart

arrhythmias; NOCVI - new onset of cerebrovascular insult; STERNINF - sternal
infection; RET to ICU - return to the intensive care unit; RESP FAIL - respiratory
failure; PER EFF - pericardial effusion; AC RF — acute exacerbation of renal
failure

CREF stages I and III-V (p < 0.01). Also, there was a signifi-
cant difference in the mortality rate in regard to the CRF
stage (p = 0.021) — between the CRF stages I and III-V
(p = 0.006) (Table 2).

A total of 16 deaths were registered. Thereof, seven pa-
tients underwent coronary surgery, six underwent com-
bined surgery and three patients underwent valve surgery.
Seven patients were in CRF stage I1I-V, seven patients
were in CRF stage II, and two patients were in CRF stage I.

Univariate analysis designated CRF stage as a predictor
of the occurrence of respiratory failure after surgery (OR =
2.1;95% CI 1.12-4.07; p = 0.021) and CRF stage III-V (OR
=4.46; 95% CI 1.23-16.15; p = 0.023). CRF stage was also
the predictor of in-hospital mortality (OR = 2.72; 95% CI
1.27-5.08; p = 0.009) and CREF stage III-V (OR = 7.64; 95%
CI 1.49-39.27; p = 0.015). Preoperative CRF stage was the
predictor of acute exacerbation of renal failure following
surgery (OR = 3.14; 95% CI 1.69-5.79; p < 0.01), stage II
(OR =4.76;95% CI 1.31-17.28; p = 0.018), and CREF stage
II1-V (OR = 11.39; 95% CI 2.87-45.14; p = 0.001).

In patients with CRF stage I and II, the univariate pre-
dictors of acute exacerbation of CRF were preoperative
CVI (OR = 3.06; 95% CI 1.01-9.25; p = 0.048), NYHA III/
IV (OR = 4.5; 95% CI 1.60-12.64; p = 0.004), EF < 35%
(OR =5.05;95% CI 1.78-14.30; p = 0.002), and CREF stage
(OR =4.76;95% CI 1.31-17.28; p = 0.018). In patients with
CRF stage I and II, the multivariate predictors of acute
exacerbation of CRF were previous CVI (OR = 3.36; 95%
CI 1.04-10.93; p = 0.044) and EF < 35% (OR = 5.35; 95%
CI 1.83-15.64; p = 0.02).

DISCUSSION

The global number of cardiac surgery procedures per-
formed in patients with CRF is constantly increasing [2,
3]. According to the available data, adverse cardiovascular
events are the most important cause of death in patients
with CRE The development of exacerbation of CRF is cor-
related with substantial short- and long-term morbidity
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and mortality. The pathogenesis is multifactorial. Hemo-
dynamic, inflammatory, metabolic and nephrotoxic factors
are involved and overlap each other, which leads to further
aggravation of renal failure. Preoperative risk factors in-
clude advanced age, impaired left ventricular function or
congestive HE, diabetes, chronic obstructive pulmonary
disease, and the urgency of the operation [7, 8].

In large studies that have addressed this issue, the most
commonly described postoperative morbidity included:
respiratory failure, arrhythmias, acute exacerbation of
renal insufficiency, pericardial effusion. Most of these
complications might be explained, to an extent, through
hypervolemic state developed early after the surgery (in-
adequate fluid management). Contrary to our findings,
the need for dialysis was over 15% [9].

The high frequency of postoperative arrhythmias can
be compared with the results of other studies as a result of
electrolyte imbalance in the perioperative period [10-15].
The tendency to infection is a common feature for these
patients, due to reduced chemotaxis, lymphopenia, de-
creased cell-mediated immunity, and reduction functions
of monocytes. In our study, patients underwent antibiotic
protection so no significant occurrence of infection was
recorded compared to other studies where the presence of
sternal infection was around 8% [16-19].

A retrospective analysis of patients undergoing CABG
at the Cleveland Clinic found that the level of creatinine
over 168 mmol/l results in a higher perioperative mor-
bidity (2.8%) and mortality (3.7%). Hospital mortality in
patients with CRF submitted to cardiac surgery goes up
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Kapaunoxupypruja Kog 6onecH1Ka ca XpoHMYHOM BybperkHoOM MHCypULMjeHLMjom

KceHuja babosuh-Crannh'?, JagpaHka [lejaHoBuh'?, AnekcaHppa Bynun'?, Jlasap Benuuku'?, AnekcaHgap Pelek'?

'YHusep3utet y HoBom Capy, MegnumHcku pakyntet, Hosu Cag, Cpbuja;
2/HCTUTYT 3a KapamnoBacKynapHe 6onectn Bojsogute, Cpemcka Kamennua, Cpbuja

CAXETAK

YBoa/LUum Cmatpa ce Aa 6051eCHNLM Ca XPOHUYHOM By6pex-
HOM MHcyduumjeHLmnjom (XBU) nocne KapanoxmpypLukmx
ornepauwja 1Majy BuULLE OnepaTUBHMUX KOMMAMKaLMja U 3HAaTHO
nosehaHy CMPTHOCT.

Linrs papa je 6uo ga ce ogpene npeonepaTUBHA NOKa3aTerbu
noropuatba Xb/ n cmpTHor ncxopa Kog 6onecHnka ca XbU
NMOABPrHYTUX KapANOXMPYPLLKMM onepaLimjama.

MeTtoge PeTpocneKTBHO Cy aHanu3vpaHe neprionepaTBHe
KapaKkTepucTuke kog 169 6onecHuka (ctapoctu 67,71 + 8,46
roAvHa, 72,3% MyLikapaua) neyeHnx og 2012. o 2015.
PesynTtatu MpeonepatusHo, y | ctagujymy XbU 6uno je 62
(37%), y Il - 77 (46%), a IlI-V cTagujymy 30 (17%) 6onecHuka.
Moropwarbe XbU pernctpoBaHo je kKog 37 (21,9%), a cMPTHM
ucxop Kog 16 6onecHuka (9,5%). Il crapgmjym X6U (OR 4,76; 95%

DOI: https://doi.org/10.2298/SARH161025097B

C11,31-17,28; p = 0,018) u llI-V ctagujym XbU (OR 11,39; 95%
Cl2,87-45,14; p=0,001) 6unu cy npeackasatesby MOropluaka
XBW. Kop 6onecHuka ca | Il cragnjymom XBU, myntusapujaH-
THW NpefcKasaTesby noropLuarba XbU 6unu cy npeTxonHn Mox-
AaHun yaap (OR 3,36; 95% C/ 1,04-10,93; p = 0,044) 1 ejeKunoHa
dpakumja < 35% (OR 5,35; 95% Cl 1,83-15,64; p = 0,02). JepnHun
npefcKkasaTesb NocTonepaTMBHE Aujanise je BULLN CTafnjyM
XBW (OR 5,81; 95% CI 1,22-27,81; p = 0,028). llI-V ctagnjym
XBU 6uo je nperckasatesb cmpTHor rcxoga (OR 7,64; 95% Cl
1,49-39,27; p=0,015).

3aksbyuak Texu ctagujym XbU kop 6onecHnka nogBpryyTmx
KapAvoXrpypLUK/AM onepalnjama jecte npefcKkasaresb norop-
Wwatba 6y6pexHe MHCydULMjeHLMje 1 CMPTHOT NCXOAa.
KrmbyuHe peun: xpoHnuyHa 6ybpexHa nHcyduumjeHumja; Kap-
AVOXVPYprija; MOPOUANTET; MOPTanUTET
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Radiofrequency ablation for hepatocellular
carcinoma - analysis of the clinical outcome
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SUMMARY

Introduction/Objective Radiofrequency ablation (RFA) is a minimally invasive treatment modality for
primary and metastatic liver tumors. It can be performed percutaneously or as a laparoscopic or open
surgical procedure under ultrasound or computerized tomography guidance.

The objective of the study was to evaluate the clinical outcome of the initial 16 patients with hepatocel-
lular carcinoma (HCC) managed by percutaneous RFA at a tertiary institution and to assess the efficacy
of this procedure in the management of selected patients with HCC.

Method From June 2011 until December 2013, 16 patients with early-stage HCC were managed by per-
cutaneous radiofrequency ablation at the Clinic for Digestive Surgery, Clinical Center of Serbia, Belgrade.
All the patients were treated by the same team composed of an interventional radiologist and a liver
surgeon. We analyzed the clinical outcome and the biologic effect of this treatment by comparing the
pre- and post-treatment levels of alpha-fetoprotein (AFP).

Results Post-treatment values of liver transaminase levels returned to the pre-treatment values from
Day 3. Post-treatment hospital stay was two days. Post-procedural complications included mild pain
in all patients, skin necrosis at the site of the electrode puncture in five patients, and transient hepatic
decompensation in one patient. In all the patients the AFP level correlated with the findings of liver
imaging (ultrasound and/or magnetic resonance imaging with liver-specific contrast agent) indicating
viability of the treated tumor.

Conclusion RFA is a feasible and effective procedure providing favorable clinical outcome in patients
with early-stage HCC.

Keywords: radiofrequency ablation; hepatocellular carcinoma; biologic effect; percutaneous approach

INTRODUCTION

Radiofrequency ablation (RFA) is a minimally
invasive treatment modality for primary and
metastatic liver tumors. It can be performed as
percutaneous or as laparoscopic or open surgi-
cal procedure under ultrasound (US) or com-
puterized tomography (CT) guidance. When
performed percutaneously, patients can be
managed using local analgosedation avoiding
general anesthesia. Radiofrequency ablation is
an alternative treatment option to hepatic re-
section for patients with small, primary liver
tumors [1, 2, 3]. It is a safe procedure achieving
survival as long as 10 years in the latest reports
and it is considered a curative treatment mo-
dality [4]. For selected patients with early-stage
hepatocellular carcinoma (HCC), RFA can be
used as a first-line treatment option. However,
the results of the treatment are dependent on
operator experience [5].

The advantages of RF ablation are the follow-
ing: a) it is an effective treatment for primary
and metastatic liver tumors in selected patients
who are unsuitable for surgical resection; b)
treatment-related serious complications are in-
frequent and discomfort is minimal; ) the pro-

cedure may be used repeatedly to treat recur-
rent liver tumors; d) the percutaneous approach
is minimally invasive, produces few complica-
tions, and may be applied in ambulatory set-
tings; e) it is a relatively quick procedure associ-
ated with quick recovery so chemotherapy may
be resumed almost immediately if required; f) it
is less expensive than other treatment options;
g) no surgical incision is needed.

The clinical outcome of patients treated with
RFA can be assessed using laboratory analy-
sis and imaging modalities. Several studies
confirmed that alpha-fetoprotein (AFP) mea-
surements indicate the necrotic effect of loco-
regional thermal ablation [6, 7, 8], while other
studies confirmed the biologic role of AFP in
a neoplastic growth [9]. AFP is a fetal-specific
glycoprotein normally produced primarily by
the fetal liver. Normally, AFP levels decline
rapidly after birth, reaching undetectable lev-
els (< 10 ng/ml) within several months after
birth [6, 7, 8]. Increased AFP levels indicate
the presence of cancer, most commonly liver
cancer, ovarian cancer, or germ cell tumor of
the testicles. However, not every liver, ovarian,
or testicular cancer will produce significant
quantities of AFP [8, 9].

MpumrbeHo - Received:
June 17,2016

PeBu3nja « Revised:
March 21,2017

MpuxeaheHo « Accepted:
March 22,2017

Online first: March 31,2017

Correspondence to:

Danijel GALUN

HPB unit, Clinic for Digestive
Surgery

Clinical Center of Serbia, Koste
Todorovi¢a 6

11000 Belgrade, Serbia
galun95@gmail.com



476

In the present study we analyzed the clinical outcome of
the first 16 patients with early-stage HCC treated by RFA
at a tertiary institution and we assessed the efficacy of this
procedure using post-procedural imaging and measuring
pre- and post-treatment levels of AFP.

The study objective was to evaluate the clinical outcome
of the first 16 patients with an early-stage HCC managed
by a percutaneous radiofrequency ablation and to assess
the efficacy of this procedure using post-procedural imag-
ing and serum levels of AFP.

METHODS

From June 2011 until December 2013, 16 patients with
early-stage HCC were managed by percutaneous radiofre-
quency ablation at the Clinic for Digestive Surgery, Clinical
Center of Serbia, Belgrade. During the same period, five
additional patients were managed by the same procedure
for a solitary metastatic tumor in the liver as they were not
eligible for open surgery due to their co-morbidities. All
the patients were managed by the same team composed
of an interventional radiologist and a liver surgeon. Ac-
cording to revised version of the Barcelona Clinic Liver
Cancer system endorsed by the American and European
Association for Study of the Liver, the patients diagnosed
at an early stage are defined as follows [10]: “very early”
with a single node less than 2 cm in size, in Child-Pugh
A class, with no symptoms and no change in performance
status; and “early”, when single node, smaller than 5 cm,
or up to 3 nodes < 3 cm each, in Child-Pugh A-B class,
with no symptoms and no change in performance status.

All the patients included in this study met the following
criteria: (a) no extrahepatic spread of a disease; (b) liver
tumor less than 5 cm in diameter; (c) adequate functional
liver parenchyma; (d) no obstructive jaundice; and (e) no
simultaneous operative procedures on other organs.

The preoperative workup of the patients included:
(a) accurate liver imaging utilizing multi-detector CT or
magnetic resonance imaging (MRI); (b) the assessment of
hepatic functional reserve; (c) AFP measurement.

In all the patients, biochemical liver function tests were
monitored before and on the first day after the RFA. Static
biochemical liver function tests were used to assess hepatic
functional reserve since all the patients had liver cirrho-
sis. Liver abscess, subphrenic abscess, bile leakage, sepsis,
chest involvement, and post-procedural bleeding were
considered procedure-related complications. Follow-up
protocol included laboratory analysis, AFP measurement,
and US examination one, three, and nine months after
the RFA and laboratory analysis, AFP measurement and
MRI with a liver-specific contrast agent (Primovist®, Bayer
AG, Leverkusen, Germany), six and 12 months following
RFA. After the first year, the patients were followed on six
months bases using abdominal MRI and AFP level. The
follow-up period for patients included in the study ranged
24-42 months.

In all the patients, RFA was performed using a Cool-tip®
(Valleylab, Tyco) water-cooled, single, RF tumor ablation

‘ DOI: https://doi.org/10.2298/SARH160617096 M
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Table 1. Patient and tumor characteristics

Variable RFA, n =16 pts
Sex (M/F) 11/5

Age 60.5 (47-79)
Cirrhosis etiology

Hepatitis B

Hepatitis C

Co-infection hepatitis B and C
Hepatitis B and ethylic

Liver function status
Child-Pugh A 13
Child-Pugh B
Tumor number
1 15

2 1

25.5 (21-40)

= |=|o|wn

Tumor size (mm)

Tumor localization

Segment II/Ill
Segment IVB
SegmentV
Segment VI
Segment VI
Segment VIII

Njwiuibd =N

RFA - radiofrequency ablation

electrode, with a 30 mm non-insulated tip, connected to
a 480 kHz 200 watt generator (Valleylab Cool-tip® RF Sys-
tem). RF energy was applied by gradually increasing the
output to maximum power, achieving thermal ablation of
tumor tissue. Under US guidance, the electrode was repo-
sitioned until the complete tumor ablation was performed.

Four patients were treated under local analgosedation
and 12 under general anesthesia. Other patients’ data are
presented in Table 1.

All the patients had liver cirrhosis of viral origin with
Child status A or B. Child B patients had either lower
albumin level (30-35 g/1), moderate ascites responsive
to diuretics treatment and/or increased bilirubin level
(Child-Pugh B8). However, only Child B patients with
sufficient remnant liver volume and compensated liver
function were considered for RFA. All patients managed
by percutaneous RFA in this study had compensated liver
function. All the patients included in this study were not
candidates for liver resection due to their co-morbidites,
liver function, or due to tumor localization that would re-
quire major liver resection with insufficient liver remnant.

The patients were diagnosed either by liver biopsy (his-
tological confirmation of HCC and cirrhosis during the
previous surgery / liver resection or by ultrasound-guid-
ed biopsy performed in another institution) or by typi-
cal radiological findings of HCC (arterial enhancement
and wash-out on portal phase) on CT or MRI imaging in
combination with an increased level of AFP (normal range
up to 10 ng/ml).

Informed consent was obtained from all the patients
before RFA.

All data were prospectively collected and entered into
a computerized data base. All the data are expressed as
median with the range.
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RFA procedure

All RFA treatments were performed under a standard pro-
tocol using the Cool-tip® RF needle with a 3 cm exposed
tip. The ablation was performed with a curative intent,
aiming to achieve a margin of 1 cm. After completing the
procedure a safe margin of 1cm was assessed by measuring
the ablated zone. In all the patients the ablated zone was
at least 1cm larger than the size of the tumor. The patients
were reviewed by a multidisciplinary team before the ap-
proach of RFA was decided (intercostal in 10 and subcostal
in six patients). The percutaneous ablation was performed
by ultrasound guidance under local analgosedation (four
patients) or under general anesthesia (12 patients). The
ablation was performed using the manual mode with con-
tinuous monitoring of the impedance, RF current, and the
temperature (Figures 1-3). The non-insulated tip of the
electrode was continuously perfused with cold saline via
internal channels inside the needle throughout the abla-
tion to maintain the tip temperature below 15°C, prevent-
ing charring around the electrode tip.

\1/PFP/SAT2/FS
(SOVEF24

Figure 1. Pretreatment abdominal MRl demonstrating a tumor in liver
segment VIII

Figure 2. US-quided radiofrequency ablation procedure for hepatocel-
lular carcinoma in liver segment VIIl; a) US tumor measurement, local-
ization and positioning of the needle; b) start of ablation; c) progress
of ablation; d) end of procedure, ablation zone

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):475-480

RESULTS

Sixteen patients with early-stage HCC in cirrhotic livers
underwent curative-intent RFA. Peri-procedural transfu-
sion was not required in any patient.

The pretreatment and post-treatment profile of liver
enzymes (bilirubin, aspartate aminotransferase (AST),
alanine aminotransferase (ALT), and prothrombin time
(PT)) and hemoglobin and platelets is presented in Table
2. The post-treatment values of AST and ALT returned to
pretreatment values from Day 3.

The post-treatment hospital stay was two days [2-8].
Post-procedural complications included mild pain in 14
patients, skin necrosis at the site of the needle puncture in
five patients, and transit hepatic decompensation in one
patient (Table 3).

During the follow-up period, two patients were man-
aged by transarterial chemoembolization (using a mixture
of Lipiodol and cisplatin) as the tumor size exceeded 3 cm
(42 mm) or due to tumor recurrence. Mortality was not
recorded during the follow-up period.
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Figure 3. Post-treatment abdominal MRI using a liver-specific contrast
agent demonstrating complete tumor ablation

Table 2. Pre- and post-treatment profile of liver enzymes and hemo-
globin/platelets

Variable Before RFA After RFA

Bilirubin (umol/L) 24.1 (8.6-92.3) 28.1(18.2-80.4)
AST (U/L) 56.5 (34-227) 226.5 (87-529)
ALT (U/L) 46.5 (22-137) 147.5 (33-411)

147.5 (33-411)
129 (107-158)
113 (40-178)

14 (11.3-24.3)
116.5 (97-156)
89.25 (40-162)

Prothrombin time

Hemoglobin (g/L)
Platelets (10°/L)

RFA - radiofrequency ablation; AST - aspartate aminotransferase;
ALT - alanine aminotransferase

Table 3. Post-procedural complications

Variable n (%)
Pain (mild) 14 (87)
Nausea 0
Vomiting 0
Fever 0
Skin necrosis 5(31)
Transit liver decompensation 1(6)
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Table 4. Pre- and post-procedural measurement of AFP; correlation
with liver imaging

Patient | Pre- AFP | AFP 1M | AFP 6M MR/Primovist

1 21.9 6.5 5.9 Complete ablation
2 26 10.6 7.7 Complete ablation
3 1,703 24.1 11.1 Complete ablation
4 147.2 5.7 7.2 Complete ablation
5 145.1 366.6 11.8 Complete ablation
6 4,848.8 229 14.3 Complete ablation
7 1,216.7 55.1 11.4 Complete ablation
8 134 8.7 8.8 Complete ablation
9 1,746 33.1 21,748 Incomplete/recurrence
10 30.1 4.7 5.2 Complete ablation
1 125 55 4.9 Complete ablation
12 14,964 8,232 / /

13 13.2 15.6 9.9 Complete ablation
14 40.5 12.8 10.1 Complete ablation
15 13.8 10.6 11.2 Complete ablation
16 409.4 55.1 14.8 Complete ablation

AFP - alfa-fetoprotein; 1M - one month after the treatment;
6M - six months after the treatment

In one patient, one month following RFA, alpha-feto-
protein level had increased from pretreatment levels of
145.1 ng/ml to 366.6 ng/ml. An abdominal US examina-
tion confirmed incomplete tumor ablation and the patient
was re-treated using the same procedure. At the six-month
follow-up AFP measured 11.8 ng/ml. This result correlated
with the finding of complete ablation verified by the ab-
dominal MRI using liver-specific contrast agent.

In one patient at the six-month follow-up, AFP level
significantly increased to more than 20,000 ng/ml. This
result correlated with the finding of recurrent tumor adja-
cent to the ablation zone verified on abdominal MRI using
a liver-specific contrast agent. The tumor recurrence was
managed by liver resection and intraoperative exploration
has demonstrated new encapsulated tumor adjacent to the
ablation zone. At the time of surgery, the patient liver func-
tion improved to Child A status.

In the two presented patients with recurrent tumor, the
AFP level correlated with the findings of liver imaging
(abdominal US and/or MRI with liver-specific contrast
agent) indicating viability of the treated tumor (Table 4).

DISCUSSION

Radiofrequency ablation for small HCC demonstrated a
survival benefit comparing to percutaneous ethanol in-
jection as indicated by randomized controlled trials and
meta-analyses and systemic reviews [11, 12]. For many
years, these results established RFA as a standardized local
thermal ablation technique for treating small liver tumors.
Novel ablation thermal and non-thermal techniques,
including microwave ablation and irreversible electropora-
tion, have some potential to overcome the limitations of
RFA but further clinical investigations are required [13].
The complete ablation rate of RFA for liver tumors was
found to vary from 50% to 95% in different reports [14].
In the present study, a complete ablation was achieved in

‘ DOI: https://doi.org/10.2298/SARH160617096 M
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14 out of 16 patients (87%) after the initial RFA and in
94% of patients after the repeated procedure in one pa-
tient having a recurrent tumor. Only one patient required
surgical treatment due to recurrent tumor adjacent to the
ablation zone.

Significantly different results of RFA are usually attrib-
uted to the differences in the electrode design, generators,
and application techniques. The importance of operator
experience was reported by Poon et al. [5]. They report
that complete ablation was achieved in 84% of the first
50 patients managed by RFA, while in the following 50
patients 100% ablation rate was achieved. In the present
study, the success rate for initial 16 patients with small
HCC managed by RFA was 87%. In the same study by
Poon at al,, close collaboration between the surgeons and
radiologists was suggested in order to shorten the learn-
ing curve and plan the best strategy for ablation. In the
present study, pretreatment analysis, deciding on the RFA
approach, RFA procedure, and post-treatment follow-up
were performed in a multidisciplinary team approach by
an interventional radiologist and a liver surgeon.

Complication rates following RFA of liver tumors range
0-27% [15, 16]. Reported RFA treatment-related compli-
cations include pneumothorax; symptomatic pleural ef-
fusion; bleeding from the needle track or into the treated
tumor; biliary fistula; biliary stricture; biloma; abscess in
the treated tumor; skin burn; cholecystitis; thermal injury
to adjacent structures including the diaphragm, stomach,
duodenum, and transverse colon; liver failure; segmental
hepatic infarction; paralysis of the hemidiaphragm; arte-
rial-portal venous fistula; systemic hemolysis; tumor lysis
syndrome; myoglobinemia or myoglobinuria; transient
acute renal failure; and prolonged post treatment pain
for lesions near the hepatic capsule [15]. According to
Livraghi et al. [17] and Mulier et al. [18], the complication
rates are higher after open or laparoscopic RFA compared
to the percutaneous approach. A possible explanation is
that more difficult cases are treated by open or laparo-
scopic approach and due to surgery-related complications.

In the present study, during the follow-up period, early
and late post procedure complications did not occur. This
is mainly due to proper patient selection and due to col-
laboration between the interventional radiologist and liver
surgeon, which is rarely reported in literature [5].

In the present study, two out of the first 16 patients had
HCC in seg. VIII (and one more patient with metastatic
liver tumor not included in this series) not eligible for
open surgery. In the reviewed literature this tumor local-
ization is considered difficult for percutaneous approach
or associated with serious complications [19, 20]. The two
patients had uneventful post-procedural course and dem-
onstrated no complications in the follow-up period.

The most common complication in the present study
was skin burns at the site of the electrode puncture de-
tected in the first five patients treated by RFA. In the
reviewed literature, the majority of reported skin burns
after percutaneous radiofrequency ablation occur along
the edge of the grounding pads or during the tract ablation
phase [14, 21, 22]. In the present study, skin burns resulted
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from an excessive tract ablation to prevent tract seeding;
however, in the following 11 patients, this complication
did not occur.

The most important result of the study is related to the
comparison of alpha-fetoprotein measurements and liver
imaging indicating the biologic effect of the applied treat-
ment.

There is a consensus in the literature that AFP regulates
neoplastic growth through the presence of an alpha-feto-
protein cell surface receptor that undergoes internalization
to the cell interior growth [9].

In HCC there is a strong correlation between AFP values,
tumor dimensions, and microvascular invasion, as predic-
tors of HCC recurrence [23]. According to reports from
the literature, AFP is a surrogate of tumoral activity and
vascular invasiveness. AFP-mRNA concentration is used
as a marker of HCC cell dissemination into the circulation,
which is an additional proof of this correlation [24, 25].

In the present study, the AFP level increased from pre-
treatment level of 145.1 ng/ml to 366.6 ng/ml one month
after the RFA in one out of 16 patients. Abdominal US
examination confirmed incomplete tumor ablation and
the patient was re-treated using the same procedure. At the
six-month follow-up, AFP measured 11.8 ng/ml, correlat-
ing with the finding of complete ablation on abdominal
MRI using liver-specific contrast agent.

In another patient at the six-month follow-up, the AFP
level significantly increased to more than 20,000 ng/ml,
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PagnodpekseHTHa abnauuja xenaTouenynapHor KapuMHOMa — aHau3a

KIMHUYKOI ucxoaa

[paran Mawynoswuh'?, [anujen lanyH'?, Pyxxa CreBuh'?, AnekcaHgap ®@ununosuh? Anekcangap borgaHosuh?,

Mupocnas H. Munuhesuh'3

'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2KnuHuukn ueHtap Cpbuje, LieHTap 3a pagronorujy u marHetHy pesoHaHuy, beorpag, Cp6uja;
*Knunnukn ueHTap Cpbuje, KnuHuka 3a gurectrsHy xupyprujy, beorpag, Cpbuja

CAMETAK

YBog/Lum PagrodpekBeHTHa abnauuja (POA) MrHMManHoO je
VHBA3MBaH HauVH Nleyetba NPUMapHUX U METACTaTCKNX TYMO-
pa jeTpe. Moxe ce 13BeCTU NepKyTaHo, NanapoCKONCKX Um
OTBOPEHO XMPYPLUIKM, MOA KOHTPONIOM YNTPa3ByKa MM KOM-
njyTepr3oBaHe Tomorpaduije.

Linrb oBor papa je fa nprikake KIMHUYKU UCXOA leyera np-
BUX 16 6onecHrKa ca xenaTouenynapHum KapuuHomom (XLIK),
TpeTupaHux nepkytaHom POA y TepLmjanHoj ycTaHOBM 1 Aa
npoLeHn ePpUKaCHOCT OBe NpoLiefype Y neUery CenekToBaHUX
6onecHuKka ca XLIK.

MeTtopg Y nepuogy og jyHa 2011. go aeuembpa 2013. roguHe 16
60onecHuKa ca paHum XLIK Tpetupanu cy nepkytaHom POA. AHa-
NIA3VPASIA CMO KITMHWYKI UCXOZ, V1 BONOLLKY edeKaT Jieyetba no-
penehn HBo anda-deTtonpotenHa (AQI) npe v nocne TpeTMaHa.

DOI: https://doi.org/10.2298/SARH160617096 M

PesynTtatn H1BO TpaHcammHa3a nocne nHTepBeHLmje Bpahao
Ce Ha BpefHOCTM npe TpeTMaHa of Tpeher aaHa. bopaBak y
60nHULM je Tpajao ABa AaHa (2-8). MNocTnpouenypanHe Kom-
nnvkaumje cy bune: 6naru 6on Kop cBux 6onecHrKa, HeKpo3a
KOXKe Ha MecTy MyHKLje enekTpoAoM Kog net 6onecHnKa 1
nponasHa fekomneH3auuja jetpe Kog jegHor. Kog cBux 6onec-
HuKa H1Bo ADIT je Kopenupao ca Hana3om Ha jeTpu (ynTpasByk
W/Unn MarHeTHa pe3oHaHLa ca cneuneuUYHNM KOHTPaCcToM 3a
jeTpy), yka3syjyhw Ha BMjabunHOCT TpeTupaHor Tymopa.
3akmyuak POA je nssogsbriea 1 eprikacHa npouesypa Koja
06e36ehyje NoBosbaH KNMHUYKM NCXOA Kof bonecHMKa ca pa-
Hum XK.

KrbyuHe peun: pagrodpekBeHTHa abnaliyja; xenatoLenynapHu
KapLuuHOM; GUONOLLKY edeKaT; NepKyTaHW MPUCTYN
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SUMMARY

Introduction/Objective Patient-reported outcomes have been recognized as an important way of as-
sessing health and well-being of patients with multiple sclerosis (MS).

The aim of the study is to determine the correlation between different subscales of Patient-Reported
Impact of Spasticity Measure (PRISM) and Multiple Sclerosis Spasticity Scale (MSSS-88) scales in the
estimation of spasticity influence on different domains

Methods The study is a cross-sectional observational study. MSSS-88 and PRISM scales were analyzed in
five domains (body-function domain, activity domain, participation domain, personal factors/wellbeing
domain, and hypothesis). For statistical interpretation of the correlation we performed the Spearman’s
p-test, concurrent validity, divergent validity, and the linear regression model.

Results We found a significant correlation between subscales of evaluated MSSS-88 and PRISM scales
for body domains; the highest correlation was between the need for assistance/positioning (NA/P) and
walking (W). Spasticity has the weakest correlation with the need for intervention (NI). The presence of
pain has a negative impact and significant positive correlation between pain discomfort and NI. In the
domain of body function for males, there was a non-significant correlation between muscle spasms and
NI. The same applies for social functioning and social embarrassment domains, as well as for emotional
health and psychological agitation for personal factors / wellbeing domain. The differences between
genders of MS patients persist in different domains; muscle spasms are strong predictors for NI, and
body movement is a strong predictor versus W for NA/P.

Conclusion MSSS-88 and PRISM scales can be considered reliable in measuring different domains of
disability for MS patients with spasticity. Because it is shorter, quicker, and simple to use, it is concluded
that the PRISM scale can successfully compete with and replace the MSSS-88 scale in certain domains.

Keywords: multiple sclerosis; spasticity; scales; patient-oriented scales

INTRODUCTION

Multiple sclerosis (MS) presents a chronic au-
toimmune disorder with particular influence
on the central nervous system, characterized
by inflammation, demyelination, and axonal
degeneration, and is the most common cause
of neurologic disability in young adults [1, 2].
The epidemiology assessment incidence and
prevalence can demonstrate the existence of
spatial, temporal, and demographic variations
of disease risks which are important for iden-
tifying genetic and environmental factors that
act together to cause the disease [3].

The important group of clinical manifes-
tations refers to the functional disability with
various degrees of neurological affection and
therefore reduction of functional capacity. Al-
though the symptoms individually vary, the ma-
jority of persons with MS present with some
degree of spasticity. The reported prevalence of
spasticity in MS is up to 65% in Europe and 85%

in the USA [4, 5]. Spasticity is often disabling
and may affect the physical, psychological, and
social well-being of patients with MS [6, 7].

Outcome measurement is important for as-
sessing disability, and selecting an appropriate
scale of measurement is one of the most im-
portant steps in clinical research. Many of the
available disability outcome measures used in
clinical trials of MS are insensitive to change
over time, inadequately validated, or insensi-
tive to patient-perceived health status or the
quality of life [8].

To be appropriate to the task, a scale must
be valid, accurate, precise, efficient, and easy to
use, sensitive to changes in the disease without
being sensitive to symptom fluctuations, and it
needs to cover the whole range of the disease
[9]. Outcome measures are difficult to choose
because of the diversity and the progressive and
fluctuating nature of disease.

Patient-reported outcomes have been in-
creasingly recognized as an important way for
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assessing health and well-being from a personal perspec-
tive. For this purpose, the Multiple Sclerosis Spasticity
Scale (MSSS-88) has been developed to address how spas-
ticity affects daily life of people with MS [10]. Previously,
we have validated MSSS-88 in MS patients with spasticity
and also provided findings on the correlation among dif-
ferent functional scales [11]. We hypothesized that corre-
lations in different domains in MSSS-88 scale is expected
with different domains of daily activities for patients with
MS. Since Patient-Reported Impact of Spasticity Measure
(PRISM) was originally developed and validated in the
spinal cord injury population, we have previously validated
PRISMSR (PRISM in the Serbian language) in persons
with MS [12].

The PRISMSR shows adequate validity and reliability
for assessing the impact of spasticity on the quality of life
in persons with MS, provides a unique personal experience
of spasticity, and may complement other clinical outcome
measures [13]. We tried to demonstrate whether these two
scales correlate completely, or in certain domains.

Therefore, the aim of our study was to assess the cor-
relation among different subscales of PRISM and MSSS-88
scales in the estimation of spasticity influence on different
domains of daily activities for patients with MS.

METHODS

The cross sectional observational study included 58 pa-
tients with diagnosed MS that we recruited at the “Dr
Miroslav Zotovi¢” Clinic for Rehabilitation. This type of
study was used since our participants differed in the vari-
able of interest, while they shared variables such as edu-
cational background, socioeconomic status, and ethnicity;
thus, the study environment wasn't manipulated. Patients
were evaluated separately regarding gender [males (n=17)
and females (n = 41)].

Prior to the inclusion in the study, the patients were
informed about the study protocol and informed consent
was obtained. The study was approved by the Institutional
Review Board for Human Research of the Clinic for Reha-
bilitation in Belgrade.

The criteria for inclusion in the study were as follows:
age above 18 years; duration of MS for more than a year,
from the diagnosis established by magnetic resonance
imaging and oligoclonal band; remission of the disease
longer than three months and the presence of spasticity
either subjectively reported or documented on clinical
examination.

MSSS-88 and PRISM scales were analyzed in five do-
mains (body function domain, activity domain, participa-
tion domain, personal factors / well-being domain, and
hypothesis domain). Body domain included MSSS-88
subscales [muscle stiffness (MSS), muscle spasms, pain
and discomfort (PD), body movement (BM), and walking
(W)] and PRISM subscales [need for intervention (NI) and
need for assistance/positioning (NA/P)]. Activity domain
included MSS-88 subscale activities of daily life (ADL)
and PRISM subscale daily activities (DA). Participation

‘ DOI: https://doi.org/10.2298/SARH160923076K
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domain included MSSS-88 subscale social functioning
(SF) and PRISM subscales social embarrassment (SE) and
social avoidance/anxiety (SAA). Personal factors / well-
being domain included MSSS-88 emotional health (EH)
subscale and PRISM SAA and psychological agitation (PA)
subscales. Hypothesis domain included MSSS-88 (PD, W,
ADL, SE, and EH subscales, and PRISM positive impact
(PI) subscale.

MSSS-88 scale contains a total of 88 questions divided
into eight subscales: MSS - 12 items, PD — nine items,
MS - 14 items, ADL - 11 items, W - 10 items, BM - 11
items, EH - 13 items, SF - eight items. Each item is ranked
on a four-point Likert scale: 1 (not bothered at all), 2 (a
little bothered), 3 (moderately bothered), and 4 (extremely
bothered).

PRISM scale consists of 44 items grouped into seven
subscales. SAA - 11 items, PA - five items, DA - six items,
NA/P - five items, PI - four items, NI - five items, and
SE - five items. The participants answered to which extent
each statement is true for their situation using a five-point
Likert-type scale (0 - “never’, 1 - “rarely”, 2 - “sometimes”,
3 - “often,” and 4 - "very often”). The reported score for PI
is reversed (0 - “very often”, 4 - “never”); thus, the higher
the score, the lower the positive impact of spasticity.

Statistical analysis

Data were presented as whole numbers (n) and as percent-
age (%). The x* test was used for statistical interpretation of
categories distribution for different parameters in Table 1.

For statistical interpretation of correlation strength and
significance among different subscales of evaluated scales
(MSSS-88 and PRISM), we performed Spearman’s p-test,
where p was indicated as the measure of strength, while
p-value represented statistical significance. Statistical sig-
nificance was set at p < 0.05. Body function, activity and
participation domains, and personal factors / well-being
domains were analyzed through concurrent validity, while
hypothesis was analyzed by divergent validity. We used the
linear regression model for predictor subscales of MSSS-88
and on subscale values of PRISM.

Table 1. Demographic and multiple sclerosis-related characteristics
of the sample (n = 58)

Parameters Categories n (%) p

male 17 (31%)

Gender <0.001
female 41 (69%)
X high school 42 (72%)

Education - - <0.001
college/university 16 (28%)
unemployed 7 (12%)

Employment employed 19 (33%) | <0.001
retired 32 (55%)
single 11 (19%)

Marital status married 35(60%) | <0.001
divorced/widowed 12 (21%)
primary progressive MS 32 (55%)

Type of MS relapse-remitting MS 8(14%) | <0.001
secondary progressive MS | 18 (31%)
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RESULTS
The mean age of the studied participants was 45 + 10

years. Females, individuals with high school education,
those who were retired as well as married were signifi-

Table 2. Correlations between subscales of the MSSS-88 and PRISM scales

MSSS-88 subscales PRISM subscales ‘ o] ‘ p

CONCURRENT VALIDITY: Body function domain

MSS 0.568 | 0.000

MS NI 0.652 | 0.000

PD 0.607 | 0.000

BM 0.727 | 0.000
NA/P

W 0.730 | 0.000

CONCURRENT VALIDITY: Activity domain

ADL DA [0.671 ] 0.000

CONCURRENT VALIDITY: Participation domain

S SE 0.384 | 0.003
SAA 0.619 | 0.000

CONCURRENT VALIDITY: Personal factors / well-being domain

- SAA 0.593 | 0.000

PA 0.553 | 0.000

DIVERGENT VALIDITY: Hypothesis domain

PD 0.418 | 0.001

W 0.625 | 0.000

ADL Pl 0.530 | 0.000

SF 0.339 | 0.009

EH 0.417 | 0.001

MSS - muscle stiffness; MS — muscle spasms; PD - pain and discomfort;

BM - body movement; W - walking; AD - activities of daily life; SF - social
functioning; EH — emotional health; NI - need for intervention; NA/P — need
for assistance/positioning; DA - daily activities; SE - social embarrassment;
SAA - social avoidance/anxiety; PA - psychological agitation; Pl - positive
impact; p — correlation factor

Table 3. Correlations between subscales of the MSSS-88 and PRISM
scales in female subjects

cantly more frequent than others (p < 0.001) (Table 1).
The significantly predominant type of MS was the primary
progressive (55%), followed by the secondary progressive
(31%), and relapsing-remitting (8%) (p < 0.001) (Table 1).
There is a significant positive correlation between every
tested subscale, with the highest positive correlation for
the NA/P subscale of the PRISM, and the BM subscale (p
= 0.727) and for the W subscale of the MSSS-88 scale (p
= 0.730) (Table 2). The weakest positive correlation was
obtained between the PI subscale of PRISM and the SF
subscale of the MSSS-88 scale (p = 0.339) (Table 2).
There is a significant positive correlation between every
tested subscale except for the PI subscale of the PRISM
with the SF subscale (p = 0.259; p = 0.101) and with the
EH subscale of the MSSS-88 (p = 0.289; p = 0.066) (Table
3). There is the highest positive correlation for the NA/P
subscale of the PRISM and the BM subscale of the MSSS-
88 (p =0.752) and for the W subscale of the MSSS-88 scale
(p=0.761) (Table 3). The weakest positive correlation was
obtained between the PI subscale of the PRISM and the SF
subscale of the MSSS-88 scale (p = 0.259) (Table 3).
There is a significant positive correlation between ev-
ery tested subscale except for the NI subscale of the PRISM
and muscle spasms subscale of the MSSS-88 (p = 0.471;
p = 0.056), for the SE subscale of the PRISM and the SF
subscale of the MSSS-88 (p = 0.288; p = 0.260), for the PA
subscale of the PRISM and the EH subscale of the MSSS-
88 (p = 0.455; p = 0.066), and the PI subscale of the PRISM
with the PD subscale of the MSSS-88 (p = 0.443; p = 0.074)
(Table 4). There is the highest positive correlation for the PI
subscale of the PRISM and the EH subscale of the MSSS-88

Table 4. Correlations between subscales of MSSS-88 and PRISM scales
in male subjects

MSSS-88 subscale PRISM subscales ‘ P ‘ P MSSS-88 subscale PRISM subscales ‘ P ‘ P

CONCURRENT VALIDITY: Body function domain CONCURRENT VALIDITY: Body function domain

MSS 0.616 | 0.000 Muscle stiffness 0.438 | 0.007

MS NI 0.702 | 0.000 Muscle spasms NI 0.471 | 0.056

PD 0.615 | 0.000 PD 0.537 | 0.026

BM 0.752 | 0.000 BM 0.630 | 0.006

W NA/P 0.761 | 0.000 W NAP 0.667 | 0.003

CONCURRENT VALIDITY: Activity domain CONCURRENT VALIDITY: Activity domain

ADL DA 0668 | 0.000 | | ADL DA 10691 [ 0.002

CONCURRENT VALIDITY: Participation domain CONCURRENT VALIDITY: Participation domain

S SE 0.450 | 0.003 S SE 0.288 | 0.260
SAA 0.620 | 0.000 SAA 0.640 | 0.005

CONCURRENT VALIDITY: Personal factors / Well-being domain CONCURRENT VALIDITY: Personal factor s/ well-being domain

- SAA 0.561 | 0.000 - SAA 0.682 | 0.002

PA 0.643 | 0.000 PA 0.455 | 0.066

DIVERGENT VALIDITY: Hypothesis domain DIVERGENT VALIDITY: Hypothesis domain

PD 0.430 | 0.004 PD 0.443 | 0.074

W 0.600 | 0.000 W 0.688 | 0.002

ADL PI 0.503 | 0.001 ADL Pl 0.615 | 0.008

SF 0.259 | 0.101 SF 0.607 | 0.009

EH 0.289 | 0.066 EH 0.809 | 0.000

MSS — muscle stiffness; MS — muscle spasms; PD - pain and discomfort;

BM - body movement; W - walking; AD - activities of daily life; SF - social
functioning; EH - emotional health; NI - need for intervention; NA/P — need for
assistance/positioning; DA - daily activities; SE - social embarrassment; SAA -
social avoidance/anxiety; PA — psychological agitation; Pl - positive impact
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assistance/positioning; DA - daily activities; SE - social embarrassment; SAA -
social avoidance/anxiety; PA — psychological agitation; Pl — positive impact
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Table 5. Predictor parameters of the MSSS-88 for the subscales of the
PRISM

B SE p

Parameters

NI
MSS -0.045 0.099 0.653
MS 0.203 0.089 0.027
PD 0.048 0.120 0.691

NA/P

BM 0.176 0.077 0.026
W 0.194 0.111 0.087

Pl
PD 0.065 0.105 0.535
W -0.018 0.080 0.818
ADL 0.092 0.061 0.138
SF -0.064 0.114 0.576
EH 0.092 0.066 0.167

MSS - muscle stiffness; MS — muscle spasms; PD - pain and discomfort;

BM - body movement; W - walking; AD - activities of daily life; SF - social
functioning; EH — emotional health; NI - need for intervention; NA/P - need
for assistance/positioning; Pl - positive impact; SE - social embarrassment;
B - predictor parameter

(p =0.809) (Table 4). The weakest positive correlation was
obtained between the SE subscale of the PRISM and the SF
subscale of the MSSS-88 scale (p = 0.288) (Table 4).

Muscle spasms are strong predictors for the NI. Fur-
thermore, BM is a strong predictor versus W for the NA/P
(Table 5).

DISCUSSION

Numerous scales used in clinical practice for spasticity
measurements assessing subjective and objective param-
eters make it more complex to perform reliable measure-
ments of spasticity degree presented by the patient [14].

We have demonstrated that there are significant cor-
relations between subscales of the evaluated MSSS-88 and
PRISM scales for body domains, where the highest corre-
lation between the NA/P and W was noted. Such finding
regarding the correlation between the NA/P and W could
be explained by the fact that assistance over the rehabili-
tation treatment period reduces secondary comorbidities
and influences mobility. Previous studies are in line with
such observations - it was noticed that training of the lo-
comotor system is to a certain degree beneficial for the
rehabilitation outcome in patients with MS [15, 16].

Our study stressed that spasticity (MSS and muscle
spasms) has the weakest correlation particularly with the
NI. This could be to a certain extent explained by the fact
that there are different degrees of spasticity. In the study by
Haas [17], it was pointed out that 80% of MS patients in the
UK study reported spasticity, with more than 50% of mod-
erate to severe degree. However, in a study by Flachenecker
et al. [18], it was stated that 74% of patients with spasticity
reported stiffness. In the same study it was also noted that
the need for treatment increases with the spasticity degree
[19]. It should be underlined that treatment satisfaction is
also variable from the perspective of both physicians and
patients. Therefore, individual approach in interventional
programs in the rehabilitation treatment of patients with

‘ DOI: https://doi.org/10.2298/SARH160923076K
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spasticity is desirable, in order to improve efficacy of the
functional outcome and spasticity reduction. This would
ultimately improve the patients” quality of life long-term.

Previous studies have demonstrated that the presence
of pain in patients with MS has a negative impact on daily
activities and the overall quality of life [20]. Our findings
are consistent with previous reports, stressing a significant
positive correlation between pain discomfort and the NI.

In a study by Casetta et al. [21], it was noticed that MS
in the male population has a stronger impact on disability
than in the female one. Our study has demonstrated that in
the domain of body function for males, there was a non-
significant correlation between muscle spasms and the NI.
In the participation domains, non-significant correlation
was gained between the SF and SE. The same is true for the
correlation between the EH and PA for the personal factors
/ well-being domain. In the hypothesis domain, females had
a non-significant correlation between the SF and EH of the
MSSS-88 scale, and the PI of the PRISM scale, while for
males, a non-significant correlation was between the PD
and PI. Our results stress that differences between genders
of MS patients persist in different domains. Previously, the
role of gender of MS patients on activities of daily living
was evaluated in the study by Buchanan et al. [22], where
different domains were shown to have different impact on
these activities regarding gender. Such findings underline
the necessity for individually-based rehabilitation programs
with particular attention to the gender-based planning.

Aside the presence of MSS, we have demonstrated that
muscle spasms are strong predictors for the NI. This could
be justified by the fact that spasms are more severe than
the presence of spasticity in terms of objective perspective.
Further, BM is a strong predictor versus W for the NA/P.
This is in line with the fact that W implies a certain ability
of body movement and thus, in some cases, reduces the
necessity for NA/P.

CONCLUSION

After comparing and considering these two scales (PRISM
and MSSS-88), it is evident that each has its own character-
istics and advantages. The MSSS-88 evaluates the negative
impact of spasticity across eight domains, but the scale is
lengthy (88 items) and does not consider possible positive
aspects of spasticity. The PRISM includes 44 items and
it has been developed to assess how spasticity effects the
quality of the life in persons with MS. The PRISM scale
is simple, accounts for both the negative and positive as-
pects of spasticity and it is not time-consuming. Given the
facts above, we have demonstrated that both scales could
be considered reliable in measuring different domains of
disability for MS patients with spasticity. Because of its
brevity, speed of use and simplicity, the PRISM scale can
successfully compete with and replace the MSSS-88 scale
in certain domains.

Thus, both should be considered valuable measuring
instruments in the assessment of patients’ functional status
and further rehabilitation program planning.
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Subscale correlations between MSSS-88 and PRISM scales in evaluation of spasticity for patients with multiple sclerosis

REFERENCES

1.

10.

1.

12.

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):481-485

Berger T. Multiple sclerosis spasticity daily management:
retrospective data from Europe. Expert Rev Neurother. 2013; 13

485

Impact of Spasticity Measure (PRISM). J Rehabil Res Dev. 2007;
44(3):363-71.

(Suppl 1):3-7. 13. Knezevic T, Konstantinovic L, Rodic S, Foti C, Drulovic J, Dackovic
Berger T, Reindl M. Multiple sclerosis: disease biomarkers as J, etal. Validity and reliability of the Serbian version of Patient-
indicated by pathophysiology. J Neurol Sci. 2007; 259(1-2):21-6. Reported Impact of Spasticity Measure in multiple sclerosis. Int J
Sadovnick AD, Ebers GC. Epidemiology of multiple sclerosis: a Rehabil Res. 2015; 38(3):199-205.

critical overview. Can J Neurol Sci. 1993; 20(1):17-29. 14. HenzeT, von Mackensen S, Lehrieder G, Zettl UK, Pfiffner C,
Oreja-Guevara C, Gonzalez-Segura D, Vila C. Spasticity in Flachenecker P. Linguistic and psychometric validation of the
multiple sclerosis: results of a patient survey. Int J Neurosci. 2013; MSSS-88 questionnaire for patients with multiple sclerosis and
123(6):400-8. spasticity in Germany Health Qual Life Outcomes. 2014; 12:119.
Rizzo MA, Hadjimichael OC, Preiningerova J, Vollmer TL. Prevalence 15. Tefertiller C, Pharo B, Evans N, Winchester P. Efficacy of

and treatment of spasticity reported by multiple sclerosis patients. rehabilitation robotics for walking training in neurological

Mult Scler. 2004; 10(5):589-95. disorders: a review. J Rehabil Res Dev. 2011; 48(4):387-416.

Barnes MP, Kent RM, Semlyen JK, McMullen KM. Spasticity in 16. Heine M, van de Port |, Rietberg MB, van Wegen EE, Kwakkel
multiple sclerosis. Neurorehabil Neural Repair. 2003; 17(1):66-70. G. Exercise therapy for fatigue in multiple sclerosis. Cochrane
Morley A, Tod A, Cramp M, Mawson S. The meaning of spasticity to Database Syst Rev. 2015; 9:CD009956.

people with multiple sclerosis: what can health professionals learn? 17. Haas J. Pathophysiology, assessment and management of multiple
Disabil Rehabil. 2013; 35(15):1284-92. sclerosis spasticity: an update. Expert Rev Neurother. 2011; 11(4
Pandyan AD, Johnson GR, Price Cl, Curless RH, Barnes MP, Rodgers Suppl):3-8.

H. A review of the properties and limitations of the Ashworth and 18. Flachenecker P, Henze T, Zettl UK. Spasticity in patients with
modified Ashworth Scales as measures of spasticity. Clin Rehabil. multiple sclerosis - clinical characteristics, treatment and quality of
1999; 13(5):373-83. life. Acta Neurol Scand. 2014; 129(3):154-62.

Ford HL, Gerry E, Tennant A, Whalley D, Haigh R, Johnson MH. 19. Grasso MG, Clemenzi A, Tonini A, Pace L, Casillo P, Cuccaro A, et
Developing a disease-specific quality of life measure for people al. Pain in multiple sclerosis: a clinical and instrumental approach.
with multiple sclerosis. Clin Rehabil. 2001; 15(3):247-58. Mult Scler. 2008; 14(4):506-13.

Hobart JC, Riazi A, Thompson AJ, Styles IM, Ingram W, Vickery PJ, 20. Bermejo PE, Oreja-Guevara C, Diez-Tejedor E. Pain in multiple

et al. Getting the measure of spasticity in multiple sclerosis: the sclerosis: prevalence, mechanisms, types and treatment. Rev
Multiple Sclerosis Spasticity Scale (MSSS-88). Brain. 2006; Neurol. 2010; 50(2):101-8.

129(Pt 1):224-34. 21. Casetta |, Riise T, Wamme Nortvedt M, Economou NT, De Gennaro
Rodic S, Knezevic T, Kisic-Tepavcevic D, Dackovic J, Dujmovic R, Fazio P, et al. Gender differences in health-related quality of life in
J, Pekmezovic T, et al. Validation of the Serbian version of the multiple sclerosis. Mult Scler. 2009; 15(11):1339-46.

Multiple Sclerosis Spasticity Scale 88(MSSS-88). Plos One. 2016; 22. Buchanan RJ, Wang S, Ju H. Gender analyses of nursing home

11(1):e0147042.
Cook KF, Teal CR, Engebretson JC, Hart KA, Mahoney JS, Robinson-
Whelen S, et al. Development and validation of Patient Reported

residents with multiple sclerosis. J Gend Specif Med. 2003;
6(2):35-46.

Mose3aHocT usmehy cybckana MSSS-88 u ckane PRISM y eBanyaumju
cnacTuumTeTa Kog o6onenmnx og Mmyatunae cknepose

TaTjaHa Knexesuh', Curgmn Poguh?, Kanohepo ®otir’, JeneHa Hukonuh-Apynosuh*?, Mpexa [yjmosuh*?, Jbybumua

KoHcTaHTHOBUA*

'YHuBep3uteT y beorpapy, YHuBep3uteTcka fevja 6onHnua, beorpag, Cpbuja;
2YHneep3uTeT y beorpaay, KnuHuka 3a pexabunutaumjy, beorpag, Cpbuja;
YHusep3utet Top Beprata, Pum, Utanuja;

*YHneep3uTeT y beorpagy, MegnunHcku gakyntet, beorpag, Cpbuja;
SKnunnuku ueHTap Cpbuje, KnuHuka 3a Heyponorujy, Beorpag, Cpbuja

CAMETAK

YBoa/Unsb YNUTHULM KOjy YKIbyuyjy BNACTUTO JOXKMB/baBatbe
60necTy ce CBe BHLLIE KOPWUCTE jep Cy BEOMa BaxKHW y NPOLIEHN
3[paB/ba 1 3aJ0BOSbCTBA 060MENVX Off MyTUMIIE CKIIepOo3e.
Linmb paga je 61o fa ce npoBepu NOBE3aHOCT PasMUNTUX CY6-
CKana yTuLaja 60necHMKOBOTr CTaBa Ha U3MEPEHU CNACTALMTET
(PRISM) n ckane cnactuumteTa Kog Myntunie cknepose (MSSS-
88) y npoueHn yTuLaja cnacTuymTeTa Ha pasnmumte omeHe
AKTUBHOCTM JHEBHOT XMBOTa KOA 60ONecHrKa ca MynTumnaom
CKNepo3om.

MeTope Y oncepBaunoHOj CTyANjU NpeceKa aHann3npaHe cy
ckane MSSS-88 n PRISM y neT fomeHa: TenecHy fOMeH, JOMeH
aKTUBHOCTY, IoMeH yyelwha, JoMeH NIMYHKX GakTopa 1 fobpo-
61TV 1 [OMEH NPeTNOCTaBKM. 3a CTAaTUCTNYKY MHTEPRPeTaLujy
KopumcTuam cmo CMMpMaHOB p TeCT, BaNMAHOCT TeCTOBA (KOHKY-
PEHTHY 1 [UBEPreHTHY), IMHEaPHN PErpecuoHn METOA.
PesynTtaTtu MocTojn 3HauajHa noBe3aHocT n3mehy cybckana
MSSS-88 v PRISM 3a TenecHu flomeH. lMocebHo jaka noBe3aHOCT
6vna je namehy notpebe 3a aCUCTEHLMjOM, OLHOCHO MO3MULM-
OHMparbem 1 xopaa. CnacTuyuteT nMa nocebHo cnaby nosesa-

HOCT Kafl je pey o 6oecHMLMMA ca MylTUMIOM CKIIepO30M 1
notpebama 3a MHTEPBEHLMjOM KOA ouX. MprcycTBo 6ona Kog
60necHMKa Ma HeraT/BaH yTrLaj, y3 MO3UTMBHY NOBE3aHOCT
n3mehy deHomeHa 6011a, HenarofHoOCTH 1 NoTpebe 3a UHTEp-
BeHUMjoM. Y fomeHy TenecHe GyHKLWje 3a MyLLKapLie Huje 6uno
3HauvajHe pasnuke nsmehy muwmhHUx cnasama u notpebe 3a
UHTepBeHLMjoM. Y fomeHy yyelha Huje MOCTUrHyTa P TeCT 3Ha-
yajHa pasnuka nmehy coumjanHor GyHKLMOHMCarba 1 coLumjan-
He HemnpujaTHOCTW, UCTO U 13Mely eMOLIMOHANHOT 3[1paB/ba 1
MCKXOJOLLKe aruTaLmje 3a foMeH o6pobuta n nnuHMX dakTo-
pa. Pasnuka nsmehy nonosa nocToju y pasnuumTim AOMEHNMa.
MwuwmhHY cnasam je cHaxaH NpefckasaTesb NoTpebe 3a UHTep-
BeHLVjoM. TenecHa NOKPET/bMBOCT je CHaxaH NpeanKTop Ha-
crnpam xofa v noTpebe 3a aCUCTEHLMjOM 1 MO3ULMOHUPAHHEM.
3akmyyak MSSS-88 n PRISM cy noy3sfaHe y mepenrima pas-
NNYNTUX AOMEHA UHBANMAHOCTMN KOA KOj1X je NPUCYTaH crac-
TymTeT. Ckana PRISM je kpaha, 6p»a, jefJHOCTaBHMja 1 MOXe
yCMewHo Aa 3aMmeHun ckany MSSS-88'y onpeheHrm obnactrma.

Krbque peun: Myntunia CKkneposa; CnacTUUNTET; CKane
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SUMMARY

Introduction/Objective It has been estimated that 50% of strokes are preventable through the control
of modifiable risk factors.

The objective of the paper was to determine the correlation between the risk factors, functional status,
and the health-related quality of life (HRQOL) of stroke survivors.

Method The prospective cohort study was used. The study included 136 patients 30-79 years old. Func-
tional recovery was assessed using the Barthel index (BI) and the Modified Rankin Scale (mRS). The
HRQOL was evaluated by the generic Short Form 36 (SF-36) questionnaire. Bl and mRS were determined
at admission at the rehabilitation, one, three and six months after the stroke. The SF-36 was filled out at
the same time. The analysis of the repeated measure variance (Repeated Measures ANOVA) was applied,
as well as the correlation analysis and Spearman’s coefficient of rank correlation.

Results A total number of 136 patients [66 (48.5%) male and 70 (51.5%) female] completed the ques-
tionnaire. The average age of stroke survivors was 63.72 + 8.73. At admission, mRS was 4.75 + 0.55, and
six months after the stroke onset it decreased to 2.60 + 1.08. The average value of Bl at admission was
25 + 24.66, and within six months it increased to 83.75 + 18.59 (p = 0.001). The ANOVA showed that the
values of mRS significantly decreased (p < 0.001) and the values of Bl significantly increased (ANOVA:
p < 0.001). All domains of the SF-36 questionnaire, except for the pain domain, significantly increased
(p < 0.001). The physical function (r = 0.238; p < 0. 01), physical role (r = 0.199; p < 0.05), and emotional
role (r=0.237; p < 0.01) were significantly lower among alcohol addicts (r = 0.199; p < 0.05). Mental health
(r=0.244; p < 0.01) and social relationships domains were significantly lower among smokers (r = 0.272;
p < 0.01). The general health (r=-0.290; p < 001) and health condition change domains were significantly
lower among smokers (r = 0.225; p < 0.01).

Conclusion The most important risk factor which was negatively correlated with the HRQOL was smoking.
The patients who were smokers and alcohol addicts had a significantly smaller increase of the HRQOL
domains compared to other patent groups. Six months after the stroke, all domains of the HRQOL sig-
nificantly increased. The significant improvement of patients’ functional status was positively correlated
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to the increase of their HRQOL.

Keywords: stroke; health-related quality of life; hypertension; smoking

INTRODUCTION

Stroke is the first cause of disability and the sec-
ond most common cause of death worldwide [1,
2]. Age, sex, race, ethnicity, and heredity have
been identified as markers of risk for stroke.
Age is the single most important risk factor for
stroke. For each successive 10 years after the age
of 55 years, the stroke rate more than doubles in
both men and women. An increased incidence
of stroke in families has long been noted [3].

Potential reasons are a genetic tendency for
stroke, a genetic determination of other stroke
risk factors, and a common familial exposure
to environmental or lifestyle risks. Earlier stud-
ies suggested an increased risk for men whose
mothers died of stroke and women who had a
family history of stroke [4]. In the Framingham
Study, an offspring analysis revealed that both
paternal and maternal histories were associated
with an increased risk of stroke [5].

Hypertension is the single most important
modifiable risk factor for ischemic stroke. Most
estimates for hypertension indicate a relative
risk of stroke of approximately 4 when hyper-
tension is defined as systolic blood pressure
> 160 mmHg and/or diastolic blood pressure
> 95 mmHg. Various cardiac diseases have
been shown to increase the risk of stroke. Atrial
fibrillation is the most powerful and treatable
cardiac precursor of stroke. The incidence and
prevalence of atrial fibrillation increase with
age [5, 6].

Diabetes mellitus nearly triples, while cur-
rent cigarette smoking doubles this risk. Atrial
fibrillation, although often asymptomatic
and undetected, is an important risk factor
for stroke, increasing stroke risk about five-
fold throughout all ages so that its relevance
could be underestimated [7]. Patients with
low concentrations of HDL cholesterol have
been found to be at a higher risk of stroke [8].



Correlation between risk factors, functional recovery, and the health-related quality of life of stroke survivors

Furthermore, depressive symptoms have been increasingly
recognized as a risk factor (four-fold higher) for stroke /
transient ischemic attack [9].

Health is a state of complete physical, mental, and so-
cial well-being and not merely the absence of disease or
infirmity [10]. This statement defines health-related qual-
ity of life (HRQOL) as a construct that focusses on the
respondent’s subjective perception and consists of physical,
mental, and social dimensions [11].

Health-related quality of life (HRQOL) refers to the
aspects of the quality of life affected by a disease, or the
impact of the health condition or health care intervention
on the individuals’ subjective experience in functional,
cognitive, social and psychological processes [12, 13].

The objective of the paper was to evaluate the correla-
tion between the risk factors, functional status, and the
HRQOL of stroke survivors after the first stroke.

METHODS

A prospective cohort study was carried out. Two hundred
sixteen patients who had a stroke were randomly chosen
out of the total number of 1,598 patients. The prospective
study included 216 patients 30-79 years old who lived on
the territory of the City of Ni$. Ine hundred thirty-six of
them finished the study, 11 patients left the study, and nine
patients died. The observed period was from January 1,
2011 to August 15, 2013.

The criteria used for including patients in the study
were the following: the first acute stroke, 30-79 years old
- according to the data from the hospital-based register
for stroke, hospital records, and official death certificates,
persons from these age-groups have the highest specific
age incidence and mortality rate for stroke in the Nisava
District; the patient was hospitalized in Ni§, communica-
tion was possible; written informed consent to be included
in the study; inpatient rehabilitation.

The criteria used for excluding the patient from the
study were as follows: previous stroke; insufficient abil-
ity to communicate; psycho-organic syndrome; aphasia; a
new stroke in less than 90 days after the first one; compli-
cations after the stroke, another stroke or acute myocardial
infarction; patient’s death.

All of the patients were completely informed about the
aims of the research. In order to include patients in the
study it was necessary to receive their written consent (two
copies). The permission for making the research was is-
sued by the Ethics Committee of the Faculty of Medicine
in Ni$ on January 18, 2010 (permission No. 01-206-8).
Another permission for conducting the research was also
issued on February 2, 2011 (permission No. 2280/12).

Stroke was diagnosed by a neurologist at the time the
patient was hospitalized at the Neurology Clinic of the Nis
Clinical Centre. This study includes the patients who were
hospitalized at the Neurology Clinic of the Ni§ Clinical
Centre at this period of time, after which they were hos-
pitalized and treated at the Clinic for Physical Medicine
and Rehabilitation of the Ni§ Clinical Centre.
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Their functional recovery was surveyed using Barthel
index (BI) and the Modified Rankin Scale (mRS) [13].
Disability was evaluated using the BI and the mRS. The BI
measures the degree of autonomy in daily living activities
and gives a score ranging from 0 (total dependence) to 100
(total independence). The BI mean scores were categorized
as follows: BI < 30 was classified as needing “institutional
care”; 30-70 was classified as “help needed,” and patients
having a BI > 70 were classified as being “functionally in-
dependent” [14].

The mRS assesses the patients’ ability to perform the
activities they carried out previously and any assistance
in doing so. It ranges from 0 (no symptoms at all) to 6
(dead). Patients scoring 0-2 on the mRS were classified
as independent; patients scoring 3-6 were categorized as
experiencing severe disability or death [14].

The quality of life was investigated using a generic ques-
tionnaire for estimating the quality of life Short Form 36
(SE-36).

Quantitative statistical analysis was done through com-
puter software. MS Office Excel 2010 (Microsoft Corpora-
tion, Redmond, WA, USA) computer program was used
for the input, ranking, grouping, table, and graphic pre-
sentation of the obtained data. Program R version 2.12.0
(R Foundation for Statistical Computing, Vienna, Austria)
was used for calculations.

The analysis of the repeated measure variance (Repeat-
ed Measures ANOVA) was applied for testing statistical
importance of value changes in the characteristics of the
quality of life and the characteristics of the health status
during the research. The estimation of the characteristics
correlation between the values of the quality of life and
the factors of interest was obtained using the correlation
analysis, and the values of Spearman’s coefficient of rank
correlation (r) were also calculated.

RESULTS

A total number of 136 patients were included in the re-
search; 48.5% male, and 51.5% female. Their average age
was 63.72 + 8.73. The ischemic stroke was present among
77.2%, and the hemorrhage was present among 22.8% of
the patients. Stroke was most often located in the left brain
hemisphere (45.6%), then in the right hemisphere (44.1%),
and other locations were present in 10.3% of the patients.

Twenty-seven patients (45%) had two risk factors for
stroke, 17 patients (28.3%) had one, nine patients (15%)
had three risk factors, four patients (6.7%) had four, and
two patients (3.3%) had no risk factors present (Table 1).

Among the patients who had their first stroke, previous
transient ischemic attack episodes were present in eight
(5.9%), 22 (16.2%) were current and ex-smokers, diabetes
mellitus was present in 46 (33.8%) patients, hypercholes-
terolemia was present in 48.5% of the cases, more than
one third, or 48 (35.3%) patients, were alcohol addicts,118
(86.8%) had high systolic and diastolic blood pressure,
and carotid stenoses were noted in 38 (27.9%) cases
(Table 2).
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Table 1. Distribution of risk factors among the patients

Risk factors n (%)
Previous TIA episode 8 (5.9%)
Current smoker 22 (16.2%)
Ex-smoker 22 (16.2%)
Diabetes mellitus 46 (33.8%)
Cholesterol 66 (48.5%)
Alcohol addict 48 (35.3%)
SYS blood pressure 118 (86.8%)
DIA blood pressure 118 (86.8%)
Carotid stenosis 38 (27.9%)

TIA - transient ischemic attack; SYS - systolic; DIA - diastolic

Table 2. The values of the modified Rankin Scale (mRS) and Barthel
index (BI) on admission to the Clinic for Rehabilitation and one, three,
and six months after discharge

" . Post stroke survivors

Time period

mRS (n = 136) Bl (n=136)
On admission to the Clinic
for Physical Medicine and 4.75+0.55 25+ 24.66
Rehabilitation
1 month later 3.82+0.73 57.28 +24.88
3 months later 3.16 £0.92 7449 +20.21
6 months later 2.60 +1.08 83.75+18.59

The analysis of the repeated measure variance showed
that during the research, the values of the Rankin scale
significantly decreased (p < 0.001) among the patients,
and the values of BI significantly increased, (ANOVA:
p <0.001). The average value of BI at admission was 25 +
24.66, and within six months it increased to 83.75 + 18.59
(p=0.001)(Table 3).

ANOVA showed that during the investigation, all do-
mains values of the SF-36 questionnaire, except for the
pain domain, significantly increased among the patients
(p < 0.001).

Significant positive correlation was confirmed between
the value increase of physical function and the value in-
crease of mRS (r = 0.346; p < 0.01) during the research,
as well the increase of BI values (r = 0.296; p < 0.01) at
admission. Significant negative correlation was confirmed
between the value increase of physical function and the
decrease of BI values during the research period (r = 0.457;
p < 0.01), as well as the value decrease of mRS (r = 0.207;
p < 0.05). The value increase of the physical function do-
main is significantly lower among smokers (r = 0.238;
p < 0.01).

Significant negative correlation was confirmed between
the value increase of the physical role domain and the val-
ue decrease of BI during the research (r = 0.415; p < 0.01)
as well as the value decrease of mRS (r = 0.397; p < 0.01).
Value increase of the physical role domain is significantly
lower among smokers (r = 0.199; p < 0.05).

Significant positive correlation was confirmed between
the value increase of the emotional role domain and the
value increase of mRS (r = 0.315; p < 0.01) during the
research, as well as the value increase of BI (r = 0.203;
p < 0.05) at admission. Significant negative correlation was
confirmed between the value increase of the emotional
role domain and the value decrease of BI during the re-
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search (r = 0.423; p < 0.1), as well as the value decrease of
mRS (r = 0.287; p < 0.01). Value increase of the emotional
role domain is significantly lower among smokers (r = 0.237;
p <0.01) and among alcohol addicts (r = 0.199; p < 0.05).

Significant negative correlation was confirmed between
the value increase of the mental health domain and the val-
ue decrease of BI during the research (r = 0.219; p < 0.05).
The value increase of the mental health domain was sig-
nificantly lower among smokers (r = 0.244; p < 0.01). Sig-
nificant positive correlation was confirmed between the
value increase of the social relationships domain and the
value decrease of mRS (r = 0.262; p < 0.01), as well as the
value increase of BI (r = 0.357; p < 0.01) at admission.
Significant negative correlation was confirmed between
the value increase of the social relationships domain and
the value decrease of BI during the research (r = 0.440;
p < 0.01), as well as the value decrease of mRS (r = 0.221;
p < 0.01). The value increase of the social relationships
domain was significantly lower among smokers (r = 0.272;
p < 0.01). No significant correlations between the values
of the pain domain and all other investigated factors were
confirmed.

Significant positive correlation was confirmed between
the general health domain and the value increase of mRS
(r = 0.220; p < 0.05). Significant negative correlation was
confirmed between the value increase of the general health
domain and the value decrease of BI during the research
(r=0.256; p < 0.01). The value increase of the general health
domain is significantly lower among smokers (r = -0.290;
p < 0.01). Significant positive correlation was confirmed
between the value increase of the health condition change
domain and the value increase of mRS (r = 0.443; p < 0.01)
during the research, as well as the value increase of BI
(r=0.203; p < 0.05) at admission.

Significant negative correlation was confirmed be-
tween the health condition change domain and the value
decrease of BI during the research (r = 0.446; p < 0.01) as
well as the values decrease of mRS (r = 0.212; p < 0.05).
The value increase of the health condition change domain
is significantly lower among smokers (r = 0.225; p < 0.01).

DISCUSSION

According to the presented results, the most frequent risk
factors in stroke survivor factors were hypertension, dia-
betes, and smoking. There were more women among post
stroke survivors than men. The stroke survivors of this
study were younger at the time they had the first stroke
compared to participants in other studies. The average
age of stroke survivors in Taiwan was 64.5 + 11.8 [15].
The average age of post stroke survivors in the Northern
Manhattan Study was 69.2 + 10.3 years, and of participants
in Marburg 71.1 + 11.3 years [16, 17]. In Italy, participants
were 70 years old on average (age range 34-85) [18].

Women represented 51.5% of all stroke survivors in this
study. In the Northern Manhattan Study, there were 62.9%
of women [16]. In Taiwan there were 43.1% of post-stroke
women [15].
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Table 3. Correlation between the domain value changes of the SF-36 questionnaire from the inpatient rehabilitation up to six months after

discharge and the values of the investigated patients’ descriptive characteristics

Characteristic Domains -

PF PR ER MH SR Pain GH HCC
Sex 0.039 0.048 0.081 0.174* 0.096 0.113 0.036 0.100 0.164
Age -0.026 -0.041 -0.001 0.013 0.017 -0.055 0.042 -0.035 0.036
BS type 0.030 0.015 0.081 0.061 -0.106 -0.024 -0.044 0.035 -0.016
Basal ganglia 0.132 0.140 0.006 -0.091 -0.086 0.134 0.127 -0.023 0.121
Right hemisphere -0.052 -0.086 -0.017 0.060 0.158 0.031 0.005 -0.167 -0.055
Infratentorial 0.044 -0.082 -0.092 -0.122 -0.096 0.086 -0.048 0.100 0.020
Left hemisphere -0.007 0.037 0.034 0.003 -0.099 -0.104 -0.102 0.095 -0.050
Brain stem 0.078 0.107 0.095 -0.154 -0.096 0.152 -0.048 0.080 0.078
Both hemispheres -0.145 -0.116 -0.131 0.165 0.067 -0.115 0.100 -0.018 -0.098
Previous TIA episodes 0.011 -0.043 -0.069 -0.097 -0.129 -0.044 -0.097 0.072 0.122
Current smoker -0.2381 -0.199*% -0.2371 -0.018 -0.2441 -0.2721 0.069 -0.2901 -0.225*
Diabetes mellitus 0.016 -0.039 -0.019 0.034 -0.011 -0.002 0.080 0.023 -0.039
HOL 0.079 -0.166 -0.025 -0.125 0.114 0.029 0.052 0.099 -0.074
Alcohol addict -0.147 -0.127 -0.199*% -0.089 -0.137 -0.087 -0.015 -0.067 -0.123
SYS blood pressure -0.110 -0.031 0.035 0.129 0.048 -0.087 0.019 -0.046 -0.050
DIA blood pressure -0.110 -0.031 0.035 0.129 0.048 -0.087 0.019 -0.046 -0.050
Carotid stenosis -0.126 -0.137 -0.096 0.094 0.012 -0.095 0.058 -0.108 -0.062
Rankin on admission -0.207* -0.397F -0.287F 0.085 0.087 -0.221° -0.031 -0.013 -0.212*
Barthel on admission 0.346" 0.3411 0.315" -0.008 0.037 0.262f 0.167 0.220*% 0.443"
Barthel changes 0.2961 0.123 0.203* -0.032 0.013 0.357% 0.013 0.070 0.203*

PF - physical function; PR - physical role; ER — emotional role; VI - vitality; MH — mental health; SR - social relationships; GH — general health; HCC - health

condition changes; HOL - cholesterol
*p < 0.05;'p < 0.01

According to the national study conducted in 2006,
there were 44.5% of adults who suffered from hypertension;
it was more frequent in the male population older than 45
years (48.9%), in those who lived in the southeastern part
of Serbia (49.9%), those who were less educated (62.7%),
and among people with less income (53.1%) In 2000, it was
estimated that 40.5% of the adult population in Serbia were
smokers, 46.5% being male and 30.9% female adults. Most
of the smokers were up to 44 years old. Smoking habit was
most frequent among male adults who lived in towns and
had graduated from secondary school [19].

A review article by Carod-Artal et al. [10] provides an
overview of predictors of HRQOL in stroke survivors re-
ported by longitudinal studies. These are age, sex, stroke
severity, physical impairment, functional status, and men-
tal impairment [12].

There are conflicting data regarding sex differences and
stroke outcome. While some studies found that men were
more likely than women to have a poor outcome after an
ischemic stroke, others found that women had worse out-
comes, and still others found no significant differences in
outcomes according to sex [5, 15].

The patients who had had these risk factors had a stroke
two to four times more often than those who didn’t [17].
Dwryer et al. [18] emphasize that smoking is a big risk factor
for stroke and that stroke among young population who are
passionate smokers without any other risk factor is not rare.

Patients who survive stroke need rehabilitation because
of their limitations or disabilities to perform their daily ac-
tivities. The efficiency of performance after stroke is very
often represented by measuring the level of ability decrease
(functional research). Improving HRQOL is the desired
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outcome for patients with stroke undergoing inpatient
rehabilitation. Recovery in stroke patients receiving reha-
bilitation primarily occurs in the first three months after
stroke and continues in the following three months [20].
In this study, the average value of BI during the inpa-
tient rehabilitation was 25 + 24.66, and within six months
after discharge it increased to 83.75 + 18.59. According to
a similar investigation conducted in Novi Sad, after the
inpatient rehabilitation, the average value of BI at the be-
ginning of rehabilitation was 57.53, and it was 78.92 six
months after discharge [21].
In this study, the patients had a significantly decreased
BI at the time of admission to the hospital rehabilitation,
much less than 40 (25 vs. 22). It shows a complete patients’
dependence on other people’s help. Stroke side predicted
11.6% of the variance in the emotion domain, which was
greater than a value explained by depression. Right-hemi-
sphere stroke has a lower HRQOL in the emotion domain
than the left-hemisphere stroke in our study [22].
Regarding the sex of the patients, the physical dimen-
sion of the quality of life is more pronounced among male
patients, but the differences are not statistically significant.
The patients who had the increase of BI also experienced
the increase of strength, movements, communication,
memory, emotions, and hands domain. The increase of
physical functions led to the increase of HRQOL. Post
stroke survivors have significant physical and psychological
sequels, which make their lives difficult or make them com-
pletely disable to perform their everyday activities. Extrem-
ity motor function predicts various HRQOL domains [22].
The researches of stroke effects that deal with basic
daily activities (ADL; activities that must be accomplished
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in order to live an independent everyday life) include mea-
suring functional independence; they are the Katz index of
ADL and BI [22]. A close correlation was noted between
the average values of BI and the physical function, emo-
tional role and mental health domains. Patients suffering
from greater disabilities complained about the greater de-
crease of physical abilities, which was a bigger problem to
them because of the limitation in performing their every-
day activities and it led to emotional problems and lower
average grades for the mental health domain.

In general, even small improvements in rehabilitation
yield the feeling and perception of having reached a good
level of performance [20].

Concerning the sex of the patients, both men and
women experienced the increase of average values of BI
after the discharge from the hospital three months after
the stroke. Similar investigations made in this area in the
neighboring countries showed an increase of BI among
men during all of the four periods of the research; yet they
become statistically important six months after the stroke
(p < 0.05) [23].

According to results found by Granger et al. [24],
greater values of BI were found among male patients than
among female patients. Concerning the lateralization of
the hemiplegia at hospitalization, with an average Bl value
of 64there is a statistically greater value among the right
side hemiplegiae, and 51.17 (p < 0.029) among the left
side ones, whereas at the time of the discharge from the
hospital, three, and six months after the discharge, there
are no statistically significant differences [25]. A study by
Wade and Hewer [26] shows no statistically significant
values of BI concerning the side of hemiplegia.

Concerning the etiology of stroke, the values of BI
are smaller in hemorrhage stroke patients compared to
ischemia stroke patients during all four research periods;
however, these differences have no statistical significance.
The data concerning the changes in the Rankin scale show
that even though rehabilitation is conducted, the recovery
of arms is not possible before six months have elapsed and
their recovery contributes to the increase of HRQOL [25].

The decreased values of all SF-36 questionnaire do-
mains significantly increased (p < 0.001) during the six
months of the survey, with the exception of the pain do-
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Mose3aHoCT paKkTopa pU3MKa, PYHKLUMUOHANHOT ONOPABKa U KBA/NIMTETA KUBOTA

6onecHuKa nocne MOXAaHor yaapa

Munan Manguh', MupjaHa ApaHhenosuh? Hatawa PaHunh?3, Maja Hukonuh?3, 3opaH Bennukosuh??
'KnuHnykn ueHTap Huw, KnuHuka 3a dusmkanHy meguumHy n pexabunutauujy, Huw, Cpéuja;

*YHnsepauTet y Huwy, Meguumntckm dakyntet, Huw, Cpbuja;
SUHCTUTYT 3a jaBHO 3ApaB/be Huw, Cpbuja

CAMETAK

Yeopa/Uum Mpouetbyje ce fa ce oko 50% MoxaaHux yaapa
MO>Ke CMPeynTN U3MEHOM HauMHa XK1BOTa U KOHTPONOM dakK-
TOpa puU3nKa.

Pap je umao 3a unb Aa yTBPAM NOBE3aHOCT GpakTopa pU3MKa,
GYHKLMOHaNHOr onopaBkKa 1 KBanuTeTa »1BoTa bonecHnKa
nocre MoXAaHor yaapa.

Mertope [prmerbeHa je NpoCnekTUBHa KOXOPTHA CTyAMja KOjoM
je obyxBaheHo 136 6onecHrKka ctapoctui 30-79 roguHa. Qyk-
LIMOHaNHW oropaBak npoLerKBaH je baptenoBum nHaekcom
(BM) n mogndunkosaHom PaHkHoBOM ckanom (MPC). Ksanutet
XKMBOTa MPOLIEHMBAH je reHePUYKNM YNUTHUKOM SF36. BU n
MPC ogpehuaHe cy Ha npujemy Ha 60nHINYKY pexabunutayujy
jemaH Mecely, Tpu ¥ LUECT MeceLn nocsie MoXAaHor yaapa. Mpu-
MeHbEeHa je aHanu3a NoOHOBIbEHOT Mepetba BapujaHce (Repeated
Measures ANOVA), kopenaLoHa aHanu3a v ogpehusaH je Cnivp-
MaHOB KoedULIMjeHT Kopenauuje.

PesynTati YkynHo 136 6onecHuKa ((66 (48,5%) myLukapaua 1
70 (51,5%) »eHa)) KOMMNETHO je NoNyHUN0 YNUTHMK. [poceyHa
cTapocT 6onecHuKka 6una je 63,72 + 8,73. BpegHoct MPC Ha
npujemy 6une cy 4,75 £ 0,55, a lWeCT MeceL nNocsie MOX[aHor
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yAapa cmatrbune cy ce Ha 2,60 + 1,08. BpegHocTu B/ Ha npujemy
nsHocue cy 25,00 + 24,66, a yHyTap LIeCT MeceLm cy ce no-
Behane Ha 83,75 + 18,59 (p = 0,001). YTBphHeHe paznuke y npo-
meHu MPC 1 BU cy ctatncTnukm 3HauajHe (ANOVA je nokasana
3HayajaH nag MPC (p < 0,001) 1 3HauajaH nopact b/ (ANOVA: p
< 0,001). CBM fOMEHY KBanmMTeTa MBOTa 3HaYajHO Cy mopacu,
ocum flomeHa 6ona (p < 0,001). Dusunyka pyHKumja (r=0,238; p
< 0,01), dusnyka ynora (r = 0,199; p < 0,05) ¥ eMOTUBHa ynora
(r=0,237; p < 0,01) 6une cy CTaTUCTUYKM 3HaYajHO HKe Mehy
6onecHyUMMma Koju nujy (r=0,199; p < 0,05). BpegHocT gomeHa
MeHTanHor 3apasiba (r = 0,244; p < 0,01) 1 coymjanHn ogHOCK
61nm cy 3HauajHO HUXWM Kog nywava (r=0,272; p < 0,01). lomeH
onwrTer 3apaeba (r=-0,290; p < 0,01) n NpomeHa 34paBCTBEHON
CTarba 61K cy 3HauajHo HUXM Kop nywwava (r = 0,225; p < 0,01).
3akmyuak ywetse je HajBaxkHMju haKTOp Koju je 61O y He-
raTMBHOj MOBE3aHOCTY Ca KBaNIUTETOM »MBOTa bosiecHyKa no-
cfle MOX/aHor yaapa. 3HayajHo nonpae/batbe GyKLMOHANHOT
cTaTyca 6051eCHUKa NO3UTMBHO je KOpenunano ca nopacTtom
KBanuTeTa *nBoTa.

KrbyuHe peun: moxgaHu yaap; KBaauTeT X1NBOTa; XUNepTeH-
3uja, nylere
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SUMMARY

Introduction/Objective Thermophilic campylobacters, especially Campylobacter jejuni (C. jejuni) and
Campylobacter coli (C. coli), are the most important causes of bacterial diarrhea in developed and devel-
oping countries. The disease can occur as a sporadic infection or as large and small outbreaks.
Phenotyping and genotyping methods are in use to determine similarities between strains as well their
possible common origin. The goal of the study was to compare discriminatory power of biotyping tests
and comparative genomic fingerprinting (CGF) 40 (100%), as well as a combination of the two tests in
detection of clonality or epidemiological relatedness between the studied strains.

Methods We investigated 23 Campylobacter strains using biotyping and CGF typing.

Results We found that biotyping was a more discriminatory method for C. coli, and CGF for C. jejuni strains.
In the discrimination of C. jejuni strains, CGF had better discriminatory power [Simpson’s index of diversity
(ID) was 0.879] over the discrimination of C. coli strains (Simpson’s ID was 0.389).

Conclusion Biotyping and CGF can be complementary methods in detection of similarity, relatedness
and possible common origin between strains since the combination of biotyping and CGF methods gives

more precise data about diversity within C. coli and C. jejuni strains.
Keywords: biotyping; molecular typing; multiplex PCR

INTRODUCTION

Campylobacter spp. (predominantly (C. jejuni
and C. coli) are the most frequent causes of en-
terocolitis in developed and developing world
[1]. Enterocolitis usually occurs sporadically.
However, detected or not, small house out-
breaks are more possible [2]. In order to trace
the sources of outbreak or to detect epidemio-
logically related strains, extended biotyping or
serotyping schemes based on heat labile (Lior
scheme) or heat stabile (Penner) antigens
can be used [3, 4, 5]. Molecular techniques,
e.g. polymerase chain reaction- (PCR) based
methods, provided more rapid tools for the
discrimination between the strains and they
are very convenient when used for detection of
Campylobacter spp. in the specimen. However,
molecular methods are not sufficiently reliable
because of some Campylobacter genus features
such as high genetic diversity, weak clonality,
and high levels of intraspecies recombination.
Consequently, secondary methods for the suc-
cessful tracking of epidemic strains are neces-
sary [6]. Since clusters of Campylobacter have
not been well defined, the detection of unre-
ported outbreaks of food-borne diseases can
be more difficult.

There are several genotyping techniques ad-
opted for campylobacters: pulsed-field gel electro-
phoresis (PFGE) [7]; restriction fragment length
polymorphism analysis of the flagellin gene (flaA
RFLP) [8]; the DNA sequencing of the flagellin
gene short variable region (flaA SVR) [9]; mul-
tilocus sequence typing (MLST) [10]; multilocus
variable-number tandem repeat analysis (MLVA)
— a promising tool, but still without a widely ac-
cepted protocol [11, 12]; DNA microarrays [13];
clustered regularly interspaced short palindromic
repeat (CRISPR) polymorphism analysis [14];
single nucleotide polymorphism (SNP) typing
[15]; and binary gene typing (BGT) [16].

The PFGE with validated protocol for Cam-
pylobacter spp. is superior in outbreak investi-
gation. Yet, PFGE has numerous disadvantages:
it is time-consuming and labor-intensive, and
requires high concentrations of a pure culture.
Contemporary requirements from a typing
method as a microbiological tool are less com-
plicated procedures on a routine basis, rapid
results, inexpensiveness, better discrimination
and quantitative relatedness between strains,
compatibility with PFGE data, preferably auto-
matic and portable equipment, and easy com-
parison within and between laboratories by the
existing databases.
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In an effort to establish reproducible, discriminatory,
rapid, low cost, and easy performing genotyping method
for Campylobacter, applicable in molecular epidemiology
for C. jejuni and C. coli, a 40-gene CGF assay (CGF40) at
the National Microbiology Laboratory of the Public Health
Agency of Canada (Winnipeg) was developed [17]. The
basis for CGF is the presence or absence of genes found
to be variable in previous comparative genomic studies
involving multiple C. jejuni isolates [17]. The method in-
volved eight multiplex PCR, each consisting of five reac-
tions assessing alleles at multiple loci and their genetic
variability. Used marker genes were those with a distri-
bution indicative of clear presence/absence, classified as
unbiased genes, with a representative genomic distribu-
tion, and the ability to capture strain-to-strain relation-
ships and were present in two or more of C. jejuni genomes
[17]. Data do not require querying a centralized data bank.
Therefore, this type of genome analysis is exceptionally
portable within laboratory networks, and exchange of in-
formation is very easy [18].

Control and prevention of disease and outbreaks are
complex tasks. Of great importance is not only to develop
and implement effective control measures on the identifi-
cation of the sources of an infection, but also to choose an
efficient microbiological tool. Nowadays, in Serbia, there
are no consistent programs for surveillance and monitor-
ing of food-borne infections and outbreaks and infections
caused by enteric bacteria as well as by C. jejuni and C. coli.
The methods for bacterial typing with more discrimina-
tory power for clonality investigation can provide infor-
mation on epidemiologically related strains that are more
accurate.

The aim of the study was to (a) compare discriminatory
power of biotyping tests commonly used in microbiologi-
cal laboratories and CGF40 (100%), as well as a combina-
tion of the two tests in detection of the strains isolated in
small house outbreaks, and (b) to determine the similarity,
clonality or epidemiological relatedness of the strains.

METHODS

We have investigated 23 thermophilic Campylobacter spp.
strains designated in Arabic numerals from 1 to 23, from
patients with enterocolitis isolated in 2011 in Serbia. Avail-
able clinical and epidemiological data provided strain se-
lection, and the investigation of suitability of CGF40 was
conducted in relevance to epidemiology of the strains.
Among investigated strains, 11 pairs (22 strains) of Cam-
pylobacter were identified as isolated at the same time, with
the same geographical distribution and the same pattern of
sensitivity to antimicrobials. We presumed that strain pairs
belonged to the same species; i.e. biotype and CGF type
had the same clonal pattern. Strain pairs were designated
from A to K with the belonging strains as: A) 1, 2; B) 3, 4;
C)5,6;D) 7,8 E)13,14; F) 19, 15; G) 22, 23; H) 9, 10; I)
11, 12;7]) 20, 16; K) 21, 17.
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Strain identification and biotyping

Strains sent to the Reference Laboratory for Campylobacter
and Helicobacter in Amies medium were cultured in Co-
lumbia agar [Columbia blood agar with 5% sheep blood
(CBA), Liofilchem, Roseto degli Abruzzi, Italy] and Campy-
lobacter agar with 5% sheep blood (CA), Liofilchem, brain
heart infusion broth (BHI), (Blood agar base heart infu-
sion, Biolife Italiana S.r.l., Milan, Italy) and Bolton medium
(Fluka Chemie GmbH, Buchs, Switzerland) with 10% laked
horse blood (Oxoid Itd., Basingstoke, UK), and subcultured
on CBA and CA after 48 hours in the same conditions.

Previously isolated strains, stored in BHI with 15% glyc-
erol at -70°C, were thawed at room temperature and plated
on the same media at same conditions. The media were
incubated for 48 hours, in a microaerobic atmosphere with
9% CO, at the temperature of 37°C in an incubator (pCO,
inkubator, BINDER Inc., Bohemia, NY, USA). Colonies of
Campylobacter were presumptively identified microscopi-
cally by stained (1% carbol-fuchsin) slides (presence of S
and spiral-shaped bacteria with gullwing morphology),
and by oxidase and catalase tests.

A combination of biotyping and the PCRbased RFLP
test provided Campylobacter differentiation to the species
level. In the biotyping scheme, hippurate hydrolysis, rapid
H,S production, and DNA hydrolysis tests were used [7].

In the PCR-RFLP test, in Campylobacter, Arcobacter,
and Helicobacter species, the primer sequences amplify
a 1004-bp fragment within the coding region of the 16S
rRNA gene. The forward and reverse primers used were
CAH 16S la (59 AAT ACA TGC AAG TCG AAC GA 39)
and CAH 16S 1b (59 TTA ACC CAA CAT CTC ACG AC
39), respectively. Restriction endonucleases Ddel (Boeh-
ringer Mannheim Corp., Indianapolis, IN, USA), Taql
(Boehringer Mannheim Corp.), or BsrI (New England
Biolabs Inc., Ipswich, MA, USA) were used for amplicon
digestion. Distinguishing between C. jejuni and C. coli re-
quired an additional set of primers designed to amplify
a portion of the hippuricase gene by using forward and
reverse primers Hip 1a (5 ATG ATG GCT TCT TCG GAT
AG 3’) and Hip 2b (5 GCT CCT ATG CTT ACA ACT GC
3’), respectively [19].

CGF analysis

To generate CGF40, eight multiplex PCRs were performed
on each isolate using forty primer sets [13]. Used loci
were the following: (1) Cj0298c, Cj0728, Cj0570, Cj0181,
Cj0483; (2) Cj0057, Cj0860, Cjl431c, Cj0733, Cj1427¢; (3)
Cj0297¢, Gj1727¢, Cj0264c, Cj0008, Cj1585¢; (4) Cj1550c,
Cj1329, Cj0177, Cj1334, Cj0566; (5) Cjo421c, Cj0033,
Cj0486, Cj0569, Cj0625; (6) Cj0755, Cj0736, Cj096,
Cj1141, Gj1136; (7) Cj1306¢, Cj1552¢, Gj1439¢, Cjl721c,
Cj1679; (8) Cj1294, Cj1551c, Cj0307, Cj1324, CjO035c.
Designations of multiplex PCR were 1, 2, 3,4, 5, 6, 7, and
8, respectively. All CGF types were given in a binary for-
mat. Detected clusters were designated in Arabic numerals
as 1-9 [13]. PCR reaction and its analysis were performed
as described by Taboada et al. [17].
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Statistical analysis

To determine discriminatory ability of typing systems,
we used Simpson’s index of diversity (Simpson’s ID). This
index indicates the probability of two strains sampled
randomly from a population belonging to two different
types at a 95% CI [20]. The strength and directionality of
the congruence between the biotyping and CGF was as-
sessed using the Wallace coefticient (Wi, expected Wallace
coefficient value in the case of independence) according
to the methods of Carrico et al. [21]. Wallace coefficients
provide an estimation of how much additional informa-
tion is yielded by a secondary typing method. Calculations
of Simpson’s ID and Wallace’s coefficients were performed
using an online tool at the Comparing Partitions website
(http: //www.comparingpartitions.info) [17].

RESULTS

In 23 investigated Campylobacter strains, biochemical and
molecular identification revealed the two most common
species — C. jejuni (14 strains) and C. coli (nine strains),
represented with three and two biotypes, respectively. All
the strains belonged to nine CGF clusters.

In C. coli, five strains belonged to biotype I and four
to biotype II (Table 1). The investigation of 14 C jejuni
strains subdivided the isolates into three biotypes: two
strains were of biotype I, eight strains of biotype II, four
strains belonged to biotype III (Table 1).

C. coli clustered together: C. coli biotype I all fell into
CGF cluster number 1 (Table 1), while C. coli biotype II
were slightly more diverse and fell into clusters 1 and 2
(Table 1). CGF subtyping of C. jejuni biotype I, C. jejuni
biotype II, and C. jejuni biotype III revealed that strains
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Table 1. Comparative genomic fingerprinting (CGF) and cluster distri-
bution among investigated Campylobacter strains

Speciesand | N° of Designations of | Distribution of CGF
biotype strains CGF clusters clusters
C.colil 5 1 1

C.coli ll 4 1,2 2
C.jejunil 2 3,4 2
C.jejunill 8 4,5,6,7,8 5

C. jejunilll 4 9 1

belonged to clusters 2, 5, and 1, respectively. While C. je-
juni biotype I (CGF clusters 3 and 4) and C. jejuni biotype
IT were more diverse (clusters 4-8), C. jejuni biotype III
assemble only into cluster 9 (Table 1).

Simpson’s index of diversity for biotyping of C. coli and
C. jejuni strains was 0.556 and 0.615, respectively. In C. coli
strains, typed by CGE, Simpson’s ID were 0.389, while 14
C. jejuni strains revealed seven clusters with Simpson’s ID
0of 0.879 (Table 2).

The two methods, biotyping and CGF of genus Campy-
lobacter, gave Simpsons ID of 0.913, and in C. coli revealed
Simpson’s ID of 0.667 (Table 3). Biotyping and CGF in C.
jejuni strains provided Simpson’s ID of 0.89, while subtyping
of C. coli 1, C. coli1l, C. jejuni 1, C. jejuni 11, C. jejuni III gave
Simpsons ID of 0, 0.667, 1, 0.857, and 0, respectively (Table 3).

Assessment of congruence among applied methods re-
vealed that the Wallace coefficient (Wi, expected Wallace
coefficient value in the case of independence) for C. coli
Iit was 1 (complete congruence), for C. coli I 0.333 (low
congruence), for C. jejuni1 0 (no congruence), for C. jejuni
110.143 (almost no congruence), and for C. jejuni III it was
1 (complete congruence).

Speciation and biotyping revealed seven pairs (A-G) of
Campylobacter spp., which were identified as being clon-
ally related (Table 4).

Table 2. Simpson’s index of diversity calculated for biotyping and CGF of Campylobacter jejuni/coli strains

Microorganism method No. of strains Method No. of partitions Simpson’s ID Cl (95%) CINA (95%)
Biotyping 5 0.798 0.725-0.872 | 0.709-0.888
Campylobacter spp. 23
CGF 10 0.874 0.789-0.958 | 0.778-0.969
C coli 9 Biotyping 2 0.556 0.482-0.629 | 0.375-0.736
. coli
CGF 2 0.389 0.081-0.697 | 0.060-0.718
L Biotyping 3 0.615 0.433-0.798 | 0.412-0.819
C. jejuni 14
CGF 7 0.879 0.794-0.964 | 0.764-0.994

CGF - comparative genomic fingerprinting - for this analysis the online tool at the Comparing Partitions website was used (http://www.comparingpartitions.
info/); ID - index of diversity; Cl - confidence interval; CINA - non-approximated confidence interval

Table 3. Simpson’s index of diversity calculated for CGF and biotyping in Campylobacter jejuni/coli strains

Microorganism No. of strains No. of partitions Simpson’s ID Cl (95%) CINA (95%)
Campylobacter spp. 23 1 0.913 0.860-0.966 | 0.846-0.980
C. coli 3 0.667 0.446-0.888 | 0.403-0.930
C.colil 1 0 0.000-0.000 | 0.000-0.000
C.colill 2 0.667 0.667-0.667 | 0.258-1.000
C. jejuni 14 8 0.89 0.796-0.985 | 0.770-1.000
C. jejunil 2 2 1 1.000-1.000 | 0.000-1.000
C.jejunill 8 5 0.857 0.704-1.000 | 0.641-1.000
C. jejunilll 4 1 0 0.000-0.000 | 0.000-0.000

CGF - comparative genomic fingerprinting - for this analysis the online tool at the Comparing Partitions website was used (http://www.comparingpartitions.
info/); ID - index of diversity; Cl - confidence interval; CINA — non-approximated confidence interval
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Table 4. Clonality of isolated A-G strain pairs as determined by
speciation, biotyping, and comparative genomic fingerprinting (CGF)
clustering

Date of el Species,

. - designation/ " ! CGF cluster

isolation : : biotype

strain pairs

4/11/2011 A1,2 C. jejunilll both strains: cluster 9
T strain 3: cluster 7

11/21/2011 B) 3,4 C. jejunill strain 4 cluster 5

5/5/2011 ()5,6 C.jejunill both strains: cluster 8

. strain 7: cluster 1

7/6/2011 D)7,8 C.colill <train 8 cluster 2

11/29/2011 E)13,14 C. jejunill both strains: cluster 6

4/19/2011 F) 19,15 C.coli | both strains: cluster 1

4/18/2011 G) 22,23 C. jejunilll both strains: cluster 9

However, CGF typing revealed some differences among
related isolates: pairs A, C, E, F, and G showed homogenic-
ity by CGF typing. Pair B, identified as C. jejuni ssp. jejuni
II, was subdivided into clusters 7 and 5; pair D, identified
as C. coli 11, was subdivided into clusters 1 and 2. Strains
of pair D differ in only one allele form of the cj1427c gene,
while strains of pair B differ in 15 alleles: Cj0298c, Cj1431c,
Gj1727¢, Cj0264c, Cj1550c, CjO033, Cj0486; Cj0569,
Cj0755, Cj0736, Cj1306¢, Cj1552¢, Cj1439¢, Cj1721c, and
Cj1294. Expression of the gene is represented by green
color squares, and the absence of expression with red
squares. If same-color squares are positioned one above
the other, strains either possess a particular gene or they
do not (Figure 1). Strain numbers are shown at the far left
of the figure, and identified species are listed at its far right.

Pairs of strains from H to K did not express species,
neither biotyping nor CGF homogeneity.

DISCUSSION

In this study, we performed biotyping and CGF on 23
Campylobacter strains: nine C. coli and 14 C. jejuni iso-
lates. Biotyping alone of C. coli and C. jejuni strains gave
Simpson’s ID of 0.556 and 0.615, respectively, while CGF
typing alone of C. coli and C. jejuni gave Simpson's ID of
0.389 and 0.879, respectively. Thus, biotyping was a more
discriminatory method for C. coli, whilst CGF was more
discriminatory for C. jejuni strains.

The results obtained by the combination of biotyping
and CGF methods indicated that application of both pro-

cedures had better discriminatory power in C. jejuni over
C. coli strains.

Speciation, biotyping and CGF of investigated Cam-
pylobacter spp. revealed Simpson’s ID of 0.913 expressing
high diversity among investigated strains.

In considered Campylobacter species, information on
temporal and spatial relatedness using biotyping revealed
seven pairs of strains (14 isolates) as related. Additional
CGF typing revealed that five pairs of strains also belong
to the same cluster. Two closely related clusters, 1 and 2,
represented one pair (C. coli IT), which means a possible
evolution of one strain. Another pair of strains (C. jejuni
II) differs in several alleles and represents two distinct
clusters: cluster 7 and cluster 5. We did not expect to find
differences between pairs considering their temporal and
spatial distance [22]. The presence of two pairs of clonally
related strains subtyped by CGF was surprising, although
it is possible that one strain underwent genetic changes,
having in mind that campylobacter is an extremely ge-
netically variable bacterium [23]. CGF expressed better
discriminatory power than biotyping in determination of
clonality, which can be used in investigation of outbreaks.

Using the CGF method, we found high index of diver-
sity for the species, indicating different sources of the C.
jejuni. Through future investigation of animal isolates, it
could be answered which one of many food animal sources
are in question. For the species of C. coli, the index of
diversity was somewhat lower (0.667), indicating higher
similarity between strains, and perhaps a common origin.
Therefore, within one year, strains may not have much
variability.

A combination of biotyping and CGF methods gave
more precise data about similarity between C. coli and C.
jejuni strains, having in mind that congruence between
the methods as determined by Wi was 0.143 for C. jejuni
IT and 0.333 for C. coli 11, allowing association of these
two methods. These properties suggest that methods based
on comparative genomics represent a better alternative to
biotyping.

Detection of an epidemic strain or investigation applied
in population biology of bacterial strains are an impor-
tant task for microbiologists. As it was seen in this inves-
tigation, the alone application of serotyping on a strain
collection can show great diversity without predominant
types, when strains are selected randomly [24]. Although
a disadvantage of serotyping is that many strains can be
untypable, an investigation of epidemic strains may give
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Figure 1. Algorithm of C. coli Il (pair B) and C. jejuni | (pair D) with differences in gene expression; Mp1-8 — multiplex PCR 1-8; ¢j0483-cj1294,

gene loci; ID - identification
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representative and reproducible data, as in an outbreak
described by DeFraites et al. [25], who detected the Lior
serotype 5 in accessible isolates. The authors applied sero-
typing only and did not find any diversity among strains,
which is possible when some subtyping methods or mo-
lecular typing methods are used.

To resolve epidemic strains, short variable regions of C.
jejuni isolates successfully replaced serotyping [9]. One of
the contemporary approaches is the multiplex PCR meth-
od for determining the capsule types of C. jejuni, which
correlates with the Penner typing. The multiplex PCR
showed sensitivities and specificities ranging 90-100%
using strains of known Penner type [26]. A combination
of the two methods, when primary typing method was
CGF40, suggests that CGF and MLST are highly concor-
dant. However, isolates with identical MLST profiles are
composed of isolates with distinct but highly similar CGF
profiles [17]. Our investigation showed that CGF and bio-
typing can be complementary methods in assessing clonal-
ity among Campylobacter spp. In addition, sequencing of
the flaA gene short variable region (flaA SVR sequence
typing) could supplement the CGE with or without sub-
sequent MLST [14].

In one investigation, several typing methods for use in
the monitoring of Campylobacter spp. were compared [27].
The authors observed that the most discriminative combi-
nation with a Simpson’s ID of 0.992 for both C. jejuni and
C. coli was obtained by combining MLST with flaA-RFLP,
which is feasible for short-term monitoring of Campylo-
bacter spp. In our investigation, two methods, biotyping
and CGEF, revealed a Simpson’s ID of 0.667 in C. coli and
0.89in C. jejuni strains.

The goal of all typing and subtyping systems is a pre-
cise and efficient tracing method of infection sources.
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Therefore, it is a necessity to employ molecular typing ap-
proaches to quantify the contribution of different sources
of human Campylobacter infections on the national level.
Thus, it seems that the CGF method relying on the pres-
ence/absence of unbiased genes could fulfill the criteria
for a modern typing method alone or in combination with
other techniques.

CONCLUSION

Application of CGF alone or in combination with bio-
typing could reveal the clonal relationship between the
strains, e.g. their participation in the same epidemic, es-
pecially when an outbreak is suspected. In the absence of
the data on the outbreak, the method could reveal related-
ness between the strains that could help in the outbreak
detection. Introducing CGF could significantly improve
investigation of clonal relatedness between strains and
therefore contribute to the improvement in investigation
of outbreaks. However, testing more samples will obtain
more reliable results.
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MNpumeHa meToae KOMNAPaTUBHOT GUHTEPNPUHTUHIA FEHOMA 33 CYNTUNMU3ALUjY
6uotunosa Campylobacter jejuni n Campylobacter coli

burbana MusbkoBuh-Cenmosuh'?, TatjaHa babuh', Bpanucnasa Kouuh'2, Jburbana Puctuh', TatjaHa MuneHkosuh', ipara

borgaHosuh'*

MHcTuTyT 33 jaBHO 3apaBIbe, HaunoHanHa pedepeHTHa nabopatopuja 3a Campylobacter n Helicobacter, Lientap 3a mukpo6uonorujy, Huw,

Cpbuija;
*YHneepauTet y Huwy, Meguumnckm dakyntet, Huw, Cpbuja;

SHCTUTYT 3a jaBHO 3ApaBsbe, LieHTap 3a MHOpMaTUKy 1 B1IOCTaTUCTIKY Y 3apaBCTBY, Huww, Cpbuja;
“[pxaBHu yHUBep3uTeT y Hoom Masapy, Ofcek 3a bromeauUmHcKe Hayke, Hosw Masap, Cpbuja

CAXETAK

YBog/Linm TepmodunHu kamnunobakTtepu, nocebHo Campylo-
bacter jejuni (C. jejuni) n Campylobacter coli (C. coli) Hajuewhn cy
Y3pOUHMLIM 6aKTepujcKe Anjapeje 1y pa3BujeHUM 3emMibama 1y
3emsbaMa y pa3Bojy. bonect moxe aa ce jasu y Bugy cnopaau-
YHe nHdeKUMje, Mane KyhHe nnu Benvike enugemuje.

3a ofpehuBarme cnnyHocTy n3mehy cojeBa Kao U HUXOBOT
€BEHTYaJTHOT 3ajeJHNYKOr MOpPeKa Mory Aia ce Kopucte de-
HOTMMCKe U reHoTuncKe Metoge. Liumb papa je 6uo ga ce ynope-
Aie [UCKpUMrHaTopHa Moh 6uoTnnusaumje n KoMnapaTBHOM
¢durHrepnprHTUHra reHoma (KOT) 40 (100%), Kao 1 KoMbrHaLmje
OBa fBa TecTa y fieTeKLMjI KNOHANHOCTY N eNUEEMONOLLKE
noBe3aHoCTu n3mehy NCNUTMBaHKX cojeBa.
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Mertope Vicnutreanu cmo 23 coja 6aktepuje Campylobacter
NpYMEHOM 61oTUNM3aLmje 1 TUNK3aLumjom Ha ocHoBy KOT.
Pe3syntatu Y1BphHeHo je fa je 6uoTmnmsaumja JUCKpUMIHA-
TopHUja meToga 3a C. coli, a KOI' ACKpUMMHWUTOPHa 3a cojeBe
C. jejuni. AnckpumnHaumja C. jejuni npumeHom KOT nma Behy
cHary (CMMNCOHOB MHAEKC Pa3MuUTOCTUN N3HOCKO je 0,879) y
opHocy Ha cojee C. coli (CmncoHoB nHAEKC U3Hocwo je 0,389).
3aksbyuuu bruotunusayuja n KOT mory 61Ty KOMnieMeHTapHe
MeTofe NPUINKOM feTeKLmje CIMYHOCTY, MOBE3aHOCTU NN
moryher 3ajefHMYKOr MOpPeKa cojesa, MOLITO UXOBa KOM-
6viHaLVja Aaje NpeumnsHuje NoaaTke O PasHOMMKOCTY YHYTap
BpcTa C. colin C. jejuni.

KmbyuHe peun: 6uotunumsauuja; MonekynapHa Tunvsauuja;
mynTunnekc PCR
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SUMMARY

Introduction/Objective Viral gastroenteritides (VGEs) have great infectious potential and may occur
in all age groups. Loss of fluid due to vomiting and diarrhea represent a special risk, and may result in a
more severe clinical presentation in children, the elderly, and people with chronic diseases.

The aim of the study was to explore the causes of VGEs among hospitalized patients, as well as to evalu-
ate the severity of clinical symptoms in rotavirus and norovirus infections.

Methods The observational prospective study included 191 patients aged 2-88 years who were treated
at the Clinic for Infectious Diseases, Clinical Center of Vojvodina, Novi Sad, over a two-year period. Test-
ing of stool samples for viral agents was done by the reverse-transcription polymerase chain reaction
method. Positive findings were found in 59 patients.

Results Of 59 patients with confirmed viral gastroenteritis, in 31 (52.5%) it was caused by rotavirus, in
17 (28.8%) by norovirus, three patients (5.1%) had other viral causes, while co-infection with two viruses
was found in eight (13.5%) patients. The severity of clinical manifestations as expressed with Vesikari
score did not differ with regard to infectious agents (p = 0.353). However, patients with rotavirus infec-
tion had a higher incidence of fever (p = 0.043), longer duration of diarrhea (p = 0.015) and dehydration
(p =0.014), and longer need for hospital treatment (p = 0.030).

Conclusion The most common cause of VGEs in our hospitalized patients was rotavirus. There was no
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difference in the severity of clinical symptoms between rotavirus and norovirus infections.
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INTRODUCTION

Acute gastroenteritis (AGE) mostly represents
amild, self-limiting disease, which usually does
not require going to the doctor [1]. In a small
percentage of cases, depending on the different
characteristics of the pathogen and the host and
their interrelationship, AGE will require hos-
pital care. Although the proportion of severe
clinical forms is small, the ubiquity and high
incidence of this disease, especially in countries
with poor socioeconomic conditions, gives this
disease a great practical significance [2].

In triage settings, the most important is cer-
tainly the assessment of severity of the disease
and indications for hospitalization, as well as
the differentiation between viral and bacterial
AGE. The practical importance of differentia-
tion between causes of viral gastroenteritis is
often overlooked by general practitioners [3].
The reasons for this include primarily the treat-
ment approach that is symptomatic in all cases
of viral gastroenteritis, as well as the cost of di-
agnostic tests, which are still based on molecu-

lar techniques and therefore usually unafford-
able for patients in developing countries [4].
However, literature data indicate that there are
differences in the incidence of individual causes
of viral gastroenteritis, as well as in the severity
of clinical symptoms, and it has been observed
that these differences depend on geographic
area, as well as socioeconomic status and hy-
gienic habits of the study population [1, 3-6].
The aim of this study was to determine the
distribution of causes of viral gastroenteritis
among patients requiring hospitalization in
our institution, as well as to determine whether
there are differences in the clinical presentation
between rotavirus and norovirus infections.

METHODS
Subjects
This observational prospective study included

191 patients aged 2-88 years, who were treated
at the Clinic for Infectious Diseases in Novi Sad



The etiology of viral gastroenteritis in patients requiring hospitalization: differences between rotavirus and norovirus infections

over a period of two years (between January 1, 2014 and
December 31, 2015). Viral etiology of the disease was con-
firmed in 59/191 patients.

Data sources

Referrals to laboratory testing for causes of viral gastroen-
teritis contained basic demographic data, epidemiological
data, present symptoms and signs, and disease duration.
Medical records included the data on personal history,
clinical course, response to treatment, and disease out-
come.

Clinical definition of viral gastroenteritis

The clinical definition of a case of acute viral gastroenteri-
tis presupposed the presence of the following symptoms:
> 3 watery stools/24 hours and/or > 2 episodes of vomit-
ing/24 hours, abdominal pain, and fever. The study ex-
cluded patients with comorbidities in the gastrointestinal
tract, patients in whom the complaints lasted more than 48
hours prior to hospitalization, patients previously treated
with antimicrobial therapy, as well as those with a stool
test positive for bacterial pathogens.

Laboratory diagnostics

Stool samples for molecular diagnostics were taken not
later than 48 hours after the onset of symptoms and before
the initiation of treatment, and transported in a portable
refrigerator (temperature between +4°C and +8°C) to the
laboratory. Virus isolation from stool was done at the Cen-
ter for Virology of the Public Health Institute of Vojvodina,
Novi Sad. The extraction of viral nucleic acids was carried
out with commercially available mini spin column kit for
the isolation of RNA (Ribo Virus, Sacace Biotechnologies
S.r.l, Como, Italy). The testing of samples of viral nucleic
acids was done using a reverse-transcription polymerase
chain reaction commercial kit by Sacace Biotechnologies.
Amplification and detection of viral RNA was done us-
ing the Applied Biosystems® 7500 PCR System (Applied
Biosystems, Foster City, CA, USA).

Bacteriological examination of stool for common intes-
tinal pathogens (Salmonella spp., Shigella spp., Campylo-
bacter spp., Yersinia spp., E. coli O157) was performed at
the Center for Microbiology of the Public Health Institute
of Vojvodina, Novi Sad.

Routine laboratory blood and urine tests were per-
formed at the Center for Laboratory Medicine of the Clini-
cal Center of Vojvodina.

The study was approved by the Ethics Committee of the
Clinical Center of Vojvodina. All the participants in the
study had signed the informed consent.

Statistical analysis
Statistical analysis was done using IBM SPSS Statistics for
Windows, version 23 (IBM Corp., Armonk, NY, USA).

Categorical variables were presented as numbers and
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percentages, and differences between groups were inves-
tigated by the x* test. After the examination of distribution
of continuous variables, it was found that the distribution
of most of the variables differed significantly from the
normal distribution, and also that most of the variables
showed significant heterogeneity of variance between the
groups; therefore, the data was presented as a median and
an interquartile range, and differences between the groups
were investigated using the Mann-Whitney U-test. Sig-
nificance of correlations between the variables was tested
using a non-parametric approach (Spearman rank cor-
relation).

RESULTS

In the observed two-year period, a total of 261 patients
with symptoms of acute gastroenteritis were hospitalized
at the Clinic for Infectious Diseases of the Clinical Center
of Vojvodina. All the patients underwent stool analysis for
viruses and bacteria, and patients with proven bacterial
pathogens (n = 65) and those with mixed viral and bacte-
rial infection (n = 5) were excluded from further analysis.
The remaining 191 patients were included in the study.
A proven viral pathogen was found in 59/191 patients
(30.9%), while stool testing for both viruses and bacteria
was negative in 132/191 (69.1%) patients.

Among the 59 patients with confirmed viral gastroen-
teritis, in 31 (52.5%) patients the cause was rotavirus, in 17
(28.8%) it was norovirus, three patients (5.1%) had other
viral causes of AGE, and co-infection with two viruses
was found in eight (13.5%) patients. Patients with all stool
analyses negative for pathogenic causes (n = 132) as well as
patients with co-infection with two viruses (n = 8) and pa-
tients with confirmed viral etiology other than norovirus
or rotavirus (n = 3) were classified as a non-rota/non-noro
group (a total of 143 patients).

Further analysis included only patients with proven
viral and non-rota/non-noro gastroenteritis.

Demographic data are presented in Table 1, while clini-
cal and laboratory characteristics of the study patients are
shown in Table 2.

The results showed no statistically significant difference
in the age of patients in relation to the pathogen. However,
when the age categories were taken into account, it was
observed that rotavirus infection was more common in
children under five years of age, while norovirus infec-
tion was more frequent in children aged 6-18 years. On
the other hand, all three groups (rotavirus, norovirus, and
non-rota/non-noro gastroenteritis) were similarly preva-
lent in adults (50-60%). These differences, however, did
not reach the level of statistical significance.

It is interesting that of the 143 patients with non-rota/
non-noro gastroenteritis, none had associated comorbidi-
ties, while in the group with norovirus gastroenteritis, as
many as 35% of the patients (n = 6) had comorbidities
(four patients had hypertension, and two of them chronic
obstructive pulmonary disease). In the group of patients
with a rotavirus infection, nine of them had comorbidities
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Table 1. Demographic characteristics of patients included in the study
Parameter Non—r(cr)]ti/ﬁ;—noro (nR:t; ) (nN:2°7) N/R Non/n Non/r
Age 22(10.5-31) 19 (4.5-32) 19 (17-25) 0.627 0.831 0.400
Under 5 yrs. 21 (14.7%) 9 (29%) 1 (5.9%)
5-18 yrs. 38 (26.6%) 6 (19.4%) 6 (35.3%) 0.132 0.528 0.265
Adults 84 (58.7%) 16 (51.6%) 10 (58.8%)
Sex — male 74 (51.7%) 13 (41.9%) 6 (35.3%) 0.653 0.305 0.322
Comorbidity 0 (0%) 9 (29%) 6 (35.3%) 0.654 - -
Takeaway and restaurant food 32 (22.4%) 4(12.9%) 2(11.8%) 0.909 0.220 0.238
Similar symptoms in family 34 (23.8%) 8 (25.8%) 3(17.6%) 0.776 0.793 0.994
Table 2. Comparison of clinical and laboratory characteristics between rotavirus, norovirus and non-rota/non-noro AGEs
Parameter Non_';?]ti/? Z;)—noro (nR:t; ) (nN:2°7) N/R Non/n Non/r
Vomiting 118 (82.5%) 24 (77.4%) 16 (94.1%) 0.138 0.854 0.507
> 5 X per day 48 (33.6%) 11 (35.5%) 7 (40.2%) 0.696 0.532 0.838
Duration” 1(1-2) 1(1-2) 1(1-1) 0.643 0.824 0.726
Diarrhea 136 (95.1%) 31 (100%) 16 (94.1%) 0.758 0.860 0.451
> 5 X per day 92 (64.3%) 17 (54.8%) 9 (52.9%) 0.926 0.406 0.213
Duration” 3(1-4) 3(2-4) 2(1-3) 0.015 0.105 0.407
Fever 93 (65%) 25 (80.6%) 9 (52.9%) 0.043 0.523 0.092
Duration” 1(1-3) 2(1.5-3) 2(1-2) 0.052 0.703 0.031
Max. BT 38.1(37.2-38.8) 38.2(37.6-38.9) | 37.6 (37.2-38.3) 0.078 0.245 0.482
Bloody stool 5(3.5%) 3(9.7%) 0 (0%) - - 0.309
Abdominal pain 97 (67.8%) 20 (64.5%) 13 (76.5%) 0.597 0.653 0.884
SBP 110 (100-120) 110 (100-120) 110 (100-120) 1.00 0.534 0.638
WBC 54 (37.8%) 8 (25.8%) 4 (23.5%) 0.862 0.375 0.292
CRP 25 (8-121) 52 (7-168) 18 (15.5-21) 0.540 0.583 0.593
Potassium 4 (3.7-4.3) 4(3.7-4.3) 4(3.8-4.3) 0.863 0.939 0.096
Vesikari score 12 (10-14) 12(11-13) 12(10-12) 0.353 0.430 0.835
Mild 1(0.7%) 1(3.2%) 0 (0%)
Moderate 46 (32.2%) 7 (22.6%) 4 (23.5%) 0.755 0.713 0.305
Severe 96 (67.1%) 23 (74.2%) 13 (76.5%)
E:f'c‘;‘:é°r?o‘zgft‘:ﬂ‘zg'talc'::5 1(1-2.5) 10-3) 10-1) 0.154 0.262 0481
Duration of hospitalization” 3 (2-5) 4 (3-5) 3(2-4) 0.030 0.225 0.174
Duration of L.V." 4 (3-5) 4 (4-5) 4 (3-4) 0.014 0.382 0.025

BT - body temperature; SBP - systolic blood pressure; WBC — white blood cells; CRP - C-reactive protein;
*The duration is expressed in days; the data are presented as the number of cases (percentage) for categorical variables, and median (interquartile range) for

continued variables

(29%) - hypertension (n = 6), diabetes mellitus (n = 1),
and obstructive pulmonary disease (n = 2).

With respect to the epidemiological data regarding fami-
ly members suffering from similar symptoms or eating food
prepared outside home, there were no statistically signifi-
cant differences between the observed groups of patients.
Food consumption outside home immediately prior to the
onset of complaints was reported by 11.8-22.4% of patients.

An analysis of individual elements used to estimate
severity of the clinical picture showed that diarrhea and
fever lasted longer in patients with rotavirus infection
compared with norovirus infection, while this difference
was not found in patients with non-rota/non-noro gastro-
enteritis in comparison to noro and rota groups. However,
considering the overall severity of the clinical picture as
expressed by the Vesikari score, we did not find a statisti-
cally significant difference in the severity of clinical symp-
toms between the three GE groups.

In addition, the group with rotavirus infection had a
significantly longer need for parenteral rehydration, com-

‘ DOI: https://doi.org/10.2298/SARH160926079D

pared to both the norovirus and the non-rota/non-noro
groups, as well as a significantly longer duration of hos-
pitalization.

Laboratory parameters did not differ significantly be-
tween the studied groups of patients.

An analysis of demographic parameters (host’s charac-
teristics) that might have potentially affected the clinical
picture expressed by the Vesikari score in patients with
proven viral gastroenteritis showed a statistically signifi-
cant negative correlation of a moderate intensity (n = 59,
r =-0.305, p = 0.033) between the Vesikari score and age.
In other words, younger patients had a more severe clini-
cal picture. Similarly, patients with comorbidities had a
statistically significantly more severe clinical picture com-
pared to those without comorbidities (n = 59, r = 0.311,
p = 0.031).

Duration of hospitalization and duration of parenteral
rehydration did not significantly correlate with either de-
mographic or epidemiological factors.
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DISCUSSION

Rotavirus is considered the most common cause of viral
gastroenteritis and accounts for the highest percentage
of patients presenting with a more severe clinical picture.
This conclusion was reached by analyzing outpatients and
hospitalized patients, and it has been found that the most
common cause of hospitalization is rotavirus [3, 6-11].
However, studies that included only hospitalized patients
have provided contradictory data about the severity of clin-
ical picture of rotavirus and norovirus infections. Perl et al.
[12], analyzing individual symptoms of viral gastroenteritis
among children hospitalized in their institution, reported
a more severe clinical picture in rotavirus infection com-
pared to other pathogens. On the other hand, Kawada et
al. [13] reported that in children less than 12 years of age
norovirus infection caused vomiting more frequently and
that vomiting and diarrhea lasted longer. A prospective
study of French researchers showed that rotavirus is by
its frequency and severity of the clinical picture the most
important pathogen in hospitalized pediatric patients [6].
Our results showed a higher prevalence of fever in patients
with rotavirus infection, as well as a longer duration of fe-
ver and diarrhea. However, considering the overall severity
of the clinical picture expressed by the Vesikari score, our
results did not show a statistically significant difference in
the severity of clinical symptoms of gastroenteritis caused
by rotavirus and norovirus. Norovirus infections require
statistically significantly shorter parenteral rehydration,
thereby reducing duration of hospitalization.

The discrepancy of literature data on the severity of
the clinical picture and the data indicating that particular
symptoms last longer in rotavirus infections may be ex-
plained by differences in the host’s characteristics, rather
than the characteristics of the pathogen [6, 8, 12]. In fact,
our results suggest that younger children, in view of age-
particular immune response, present with a more severe
clinical picture, regardless of the pathogen (severity of the
clinical picture does not differ with regard to the cause,
but statistically significantly correlates with age). Bearing
in mind that children under five years of age are the “tar-
get group” of rotavirus, this may explain the more severe
symptoms and a longer hospital stay. In support of the
notion that host factors are the reason for the differences
in the severity of clinical symptoms is our finding showing
that the presence of comorbidities significantly affected
the severity of the clinical picture. It is noteworthy that we
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of the pathogen itself.
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CONCLUSION
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ETMoNOrnja BUPYCHUX racTpoeHTepuTuca mehy XxocnutanusoBaHum 6onecHULMUMA:
pa3nunke nsmehy potaBupycHe U HOPOBUPYCHE UHPEKLMje — NPAKTUUHM UK CamMO

dKaeMCKuU 3Haqaj

Papocnasa [lofep’, [lajaHa JleHpak', CBetnaHa nuh?, Hapuua Kosauesunh', Cnasuua Tomuh', Kcennja bowkosuh?

'YHuBep3utet y HoBom Capy, MegnumHcku dakyntet, KnuHuukm LenTtap BojsoauHe, KnuHuka 3a nHdekTsHe 6onectu, Hosm Cag, Cpbuja;
2/IHCTMTYT 3a jaBHO 3ApaBIbe BojBoanHe, LieHTap 3a KoHTpony 1 npeseHuujy 6onecti, Hosu Cag, Cpbuja;
3YHusep3uTet y HoBom Cagy, MeauumHcku dakyntet, KnuHnuku ueHTap BojsoanHe, KnuHuka 3a dusnkanty pexabunutauujy, Hosu Cag, Cpbuja

CAMETAK

YBoa/LUnmb BupycHy racTpoeHTepUTUCU NMajy BEINKN UH-
beKTVBHY NMOTEHLKMjasl U MOTY C€ jaBUTU Y CBM Y3PacHUM rpy-
nama. HapounTt p13mk npefctaB/ba rybutak TeUHOCTU ycnen,
nospahara 1 NPOJINBA, LUTO MOXeE JaTV TEXY KIMHUYKY CIINKY
KoZ AeLe, CTapujux 1 0coba ca XPOHUYHIM 060berMa.
Linms oBor papa je aa yTBpaun AUCTPUBYLIM]Y Y3POUHIKa BUPYC-
HWX raCTPOEHTEPUTICA KOF XOCNMTaNN30BaHUX GONECHKa 1
pasnuKe y TeXUHU KINVHUYKe CNIMKe n3mehy poTaBrnpycHe u1
HOPOBUPYCHe NHbeKLmje.

Metoge CnoBefieHO je oncepBaLMOHO MPOCNEKTUBHO UCMK-
TuBatbe Kof 191 6onecHmKa y3pacTta 2-88 rognHa neyeHmx
y ABOrOAMLLIHbEM Nepurofy. TecTupatbe y3opaka CTonuLe Ha
BMPYCHE y3pOouHuKe paheHo je metogom RT-PCR. Mo3nTrBaH
Harnas Ha Bupyce 3abenexeH je kof 59 6onecHuka.
Pesynrtatm Of 59 6onecHuKa ca noTBpHeHUM BUPYCHNM rac-
TpoeHTepuTUCOM, Kog 31 (52,5%) y3pouHUK je 61o poTaBmpyc,
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Kog, 17 (28,8%) HopoBUpYC, Kog Tpu 6onecHuKa (5,1%) fokasaHu
Cy OCTanv BUPYCHY Y3POUHWLW, @ KOMHdeKLMja ca ABa BUpPYCa
3abenexeHa je kog ocam (13,5%) 6onecHyiKa. TexnHa KNMHUYKe
CNIMKe n3pakeHa Kpo3 Becrkapu cKop Huje ce pasnnkoBana
Yy OBHOCY Ha y3poyHuKa nHdekumje (p = 0,353). bonecHnun
Ca pOTaBMPYCHOM UHGEKLMjOM MManu cy Behy nHUmaeHLy
Temnepatype (p = 0,043), pyxe Tpajatbe aunjapeje (p = 0,015)
1 gexugpataumje (p = 0,014) n gy>xy notpeby 3a 60NHUYKIM
neyerbem (p = 0,030).

3aksbyyak Hajuelwhin y3pouHuK akyTHUX BUPYCHHUX racTpoe-
HTEPUTMCA KOA XOCMUTaNM30BaHUX 6ONeCHKa 10 je poTaBu-
pyc. Huje HabheHa pa3nuka y TeXUHU KIMHUYKE CKe n3mehy
pOTaBMpYyCHE N HOPOBUPYCHe NHbeKLMje.

KrbyuHe peun: potaBupyc; HOPOBUPYC; FACTPOEHTEPUTIAC; Ay-
XKMHa 6ONMHMYKOT Neyetba
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SUMMARY

Introduction/Objective Scabies is a major dermatological and a public health concern worldwide.
The aim of this study was to evaluate the trend of scabies, the age-specific incidence and seasonality of
scabies in Vojvodina Province, Serbia.

Methods We investigated the epidemiological characteristics of scabies in Vojvodina (northern region
of Serbia). We carried out a descriptive study over a 10-year period (from 2006 to 2015) and covered
21,996 patients.

Results The average incidence rate of scabies was 113.9/100,000 inhabitants with the evident increas-
ing trend among all age groups, and especially among patients 15-19 years old. The highest incidence
rate (323.9/100,000 inhabitants) was registered among children younger than 14 years. Most cases of
scabies were registered during the cold months of the year, with peak activity throughout December
(14.4/100,000; 95% Cl: 12.2-16.6).

Conclusion A high frequency and increasing trend of scabies in Vojvodina indicates that more attention

should be paid to this problem.

Keywords: scabies; epidemiology; surveillance; infection control

INTRODUCTION

Due to high morbidity, scabies is a major
dermatological and a public health concern
worldwide [1, 2]. Scabies occurs globally each
year, leading to about 300 million cases [3].
Although scabies is considered a ubiquitous
parasitism, the highest incidence rates of sca-
bies have been registered in tropical regions [4,
5]. Taking this into consideration, the World
Health Organisation has recognized scabies as
one of 17 most neglected tropical diseases since
2013 [6]. In developing countries, the highest
prevalence of scabies is evident among children
with an average prevalence of 5-10% [7].

Low socioeconomic standard and over-
crowding have contributed to the spreading of
infestations. Therefore, the epidemic is more
likely to occur in different collectives and refu-
gee camps [5].

Despite the fact that scabies can be a ma-
jor public health concern, in most European
countries it is underappreciated, as the burden
of scabies by country is unknown [4].

In our country, registration of scabies was
required from 1975 to 2015, but scabies has
no longer been subject to mandatory report-
ing since 2016 [8, 9].

The burden of scabies is also reflected in
potential disease complications by secondary
bacterial infections, most commonly caused
by Streptococcus pyogenes and Staphylococcus
aureus, with the possibility of invasive skin in-
fection occurrence, or even sepsis [1].

Due to the global sub-registration and ne-
glecting of the disease, the International Al-
liance for the Control of Scabies (IACS) was
formed in 2012. IACS is a scientific forum con-
sisting of experts from five continents with the
main goal of scabies control through establish-
ing quality monitoring of the disease through
an advisory role of specialists in different areas,
especially in countries with high prevalence of
the disease [1].

The main goal of this study was to evaluate
the trend of scabies, the age-specific incidence
and seasonality of scabies in the Autonomous
Province of Vojvodina (Vojvodina).

METHODS
Study area and population

Vojvodina is located in the northern part of the
Republic of Serbia (situated at the crossroads
between Central and Southeast Europe), with
a population of almost two million. Vojvodina
is bordered by Croatia to the west, Romania to
the east, Hungary to the north, and Bosnia and
Herzegovina to the southwest. It has a multi-
ethnic and multi-cultural identity, with some 26
ethnic groups and six official languages. Over-
all, the climate is moderate continental with a
mean maximum temperature in July (the aver-
age monthly temperature is 21.4°C) and mean
minimum temperature during January (the av-
erage monthly temperature is -1.3°C) [10].
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Collection of data

A retrospective, observational study was conducted. The
data for this study were obtained from the Communicable
Disease Registration of the Institute of Public Health of
Vojvodina in a 10-year period (from 2006 to 2015) [11].
Since 2005, individual registration (medical record) of sca-
bies cases has been replaced by the aggregate reporting [8].
In accordance with law, the aggregate notification of sca-
bies contains the data on the number of all reported cases
classified by age groups (0-4, 5-9, 10-14, 15-19, 20-59,
and > 60 years old) during a one-week period, but do not
contain information on the gender of affected people.

This aggregate registration of scabies covered only the
patients who completed their first medical examination
due to scabies and who were diagnosed by doctors at the
primary health care level (medical examinations carried
out in general medical units, occupational medicine units,
dispensaries for skin diseases, and public health dispen-
saries for children, schoolchildren, students and adoles-
cents).

The diagnosis of scabies is usually based on the clinical
signs and symptoms with a characteristic localization of
the pruritic papules, or with known epidemiological link
to the person who had a similar clinical feature among
the close contacts.

Confirmation of diagnosis by microscopic parasite
identification is only utilized among atypical clinical cases.
The participation of microscopically confirmed cases in
the total number of reported cases of scabies retroactively
could not be determined.

We conducted a retrospective data collection using only
registration forms of patients, and the approval of an ethics
committee was not required.

Statistical analysis

Incidence rates were calculated using the annual number
of registered cases as a numerator and the number of in-
habitants in Vojvodina according to the two censuses for
the Republic of Serbia (in years 2002 and 2011) as a de-
nominator and multiplied by 100,000 inhabitants.
Numerical data are presented through the arithmetic
mean, median, minimum, maximum value, and the stan-
dard deviation. The normality assumption was checked
using the Kolmogorov-Smirnov test, along with the
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skewed statistics. Examining the differences between the
age-specific incidence rates, appropriate parametric tests
such as one-way ANOVA was used, the Bonferroni post
hoc test. Line chart as well as linear regression was used
for estimating how the age-specific incidence rate chang-
es over the examined period. The results were expressed
through an equation of regression: y = at + b, where “a”
is the beta coefficient of regression, “t” is the time, and
“b” is the intercept of regression. The winter period (cold
months of the year) was coded as “1” (October-March),
while the summer period (warm months of the year) as “2”
(April-September). To determine if there is a significant
difference in the incidence rate of scabies between sum-
mer and winter periods over a 10-year study period, the
most appropriate statistical test was the Mann-Whitney
U-test, while the date (incidence rate of scabies per month)
was skewed (the p-value of the Kolmogorov-Smirnov test
was 0.024). The results were considered statistically sig-
nificant when the p-value of the all applied models was <
0.05 and corresponded 95% confidence interval (95% CI)
did not include 1. The data were analyzed using IBM SPSS
Statistics for Windows, version 21 (IBM Corp., Armonk,
NY, USA), and MS Office Excel (Microsoft Corporation,
Redmond, WA, USA).

RESULTS
Trend of scabies in Vojvodina

During the observed period, a total of 21,996 cases of sca-
bies were reported. The annual incidence rates of scabies
ranged from 86.8/100,000 (2006) to 154.8/100,000 inhabit-
ants (2015). In the study period, an increasing trend of the
incidence rate of scabies was reported (Figure 1).

Differences in incidence rate of scabies according
to age group

Table 1 shows the incidence rate of scabies by age groups.
The average values of the age-specific incidence rates in pa-
tients aged 0-4, 5-9, and 10-14 years old were the highest
and approximately equal (331.4/100,000, 338.3/100,000,
and 302.2/100,000, respectively). A slightly lower average
of incidence rate was registered among the adolescents
(230.8/100,000). The lowest value of age-specific inci-

Table 1. Descriptive statistics for the incidence rate of scabies according to age group throughout the analyzed 10-year period

95% confidence interval
Age arou Mean for mean incid_ence rate Minimum Maximum ANOVA
%ye%rs) P | 2002 census | 2011 census | incidence rate | SD of scabies incidence incidence
of scabies Lower Upper rate rate : 0
bound bound

0-4 92,584 88,727 3314 425 301 361.9 262.5 413.6

5-9 107,834 94,809 338.3 63.7 292.7 383.9 267.1 470.4
10-14 121,796 93,934 302.2 60.7 258.8 345.7 2283 415.2 648 | 0.000
15-19 137,777 109,832 230.8 77.6 175.3 286.3 125.6 355.1
20-59 1,127,742 1,087,781 68.8 16.5 57.1 80.6 52.1 107.9

> 60 444,268 456,726 45.1 14.7 345 55.6 335 81.9
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Table 2. Differences of incidence rates of scabies according to the three age groups throughout the analyzed 10-year period

Age group Mean Minimum Maximum 95% confidence interval for mean ANOVA
(year) incidence rate incidence rate incidence rate Lower bound Upper bound F p
0-14 3239 228.2 470.4 302.7 345.1
15-19 230.8 125.5 355 175.3 286.2 157.8 | 0.000
=20 56.9 335 107.9 47.8 66.0

dence rate was registered among patients in the oldest age
group (45.1/100,000). One-way ANOVA analysis (multiple 160 =
comparison — Bonferroni test) indicated that the only age- o e ’

specific incidence rate of scabies, comparing to all other
age-specific incidence rates, was in patients aged 15-19
years old (p = 0.000). The incidence rates among the first
three observed age groups (0-4, 5-9 and 10-14) did not
show a significant difference between them (p > 0.05), and
for the rest of the research we considered all three groups
as one (0-14 years). For the same reason (p > 0.05), the
similar approach was applied for age groups 20-59 and
above 60, coding them as one group.

The incidence rates of scabies obtained statistically
were significantly different (p = 0.000) among three age
groups (0-14, 15-19, and > 20 years old). The highest inci-
dence rate (323.9/100,000) was registered in children 0-14
years old, followed by the incidence rate (230.8/100,000)
in adolescents 15-19 years old, and by the incidence rate
(56.9/100,000) in patients > 20 years old (Table 2).

Trend of scabies in Vojvodina according to age groups

The steepest slope of the trend line with the highest coefti-
cient of determination was in patients 15-19 years old, ac-
cording to the annual incidence rate for the 10-year study
period (2006-2015), using the equation of linear regres-
sion (the independent variable was time - year). In the
subgroup analysis of trend (0-14, 15-19, and > 20 years),
statistically significant differences at the level p < 0.05 were
determined for each age group. Based on the coefficients
of time in the figure of linear trend, the estimated regres-
sion equation in patients 0-14 years old was y = 14.7t +
241.7; p = 0.003. In patients 15-19 years old, the equation
was y = 23.6t + 100.9; p = 0.000. Among patients older
than 20 years the equation was y = 3.9t + 40.3; p = 0.012.
These equations and line charts indicate that during the
study period, the incidence rate of scabies, at the statisti-
cally significant level, grew in 0-14-, 15-19-old patients,
and in patients aged 20 years and older (Figure 2).

Seasonality of scabies in Vojvodina

Incidence rates of scabies in the period from October to
March (median = 10.8; mean rank = 82.6) were higher
than incidence rates of scabies in the period from April to
September (median = 6.0; mean rank = 38.4). These dif-
ferences were found to be statistically significant (Mann-
Whitney U =471.5, p < 0.01). The lowest average incidence
rate of scabies was registered in August (5.0/100,000; 95%
CI: 3.7-6.3), but peak activity was registered throughout
December (14.4/100,000; 95% CI: 12.2-16.6) (Figure 3).
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DISCUSSION

The prevalence studies of scabies across the world show
that this disease is a major public health problem. Data
from 18 published studies in the period from 1971 to 2001
show that prevalence of scabies ranged from 0.2-24% [7].
According to the recently published review of 48 publica-
tions, prevalence of scabies ranging from 0.2-71.4% [4].
The highest incidence rates of scabies have been found
in the countries of tropical climate zones [4, 5, 12, 13].
Because the scabies is not included on the reportable dis-
eases list in most countries, the real burden of scabies in
European countries is unknown [3, 4, 7].

According to law, until 2015, scabies in the Republic of
Serbia was included on the list of reportable diseases with
obligatory monitoring [9]. During the study period, the
average annual incidence rate of scabies in Vojvodina was
113.9/100,000 inhabitants.

In a study conducted in France between 2005 and 2009,
Bitar et al. [14] reported that the estimated annual inci-
dence rate of scabies was 328/100,000 inhabitants, and
scabies has had an increasing trend. In 2011, the preva-
lence of scabies in homeless people, in those sleeping in
shelters or in public places in Paris, was 0.4% and 6.5%,
respectively [15].

Unlike under-reporting of scabies by passive surveil-
lance (applied in Serbia and in most other countries), re-
sults of active (sentinel) surveillance of scabies, applied
in England and Wales (with around 500,000 population)
show that the average annual incidence rates of scabies
during the 1994-2003 period ranged from 233/100,000
(2003) to 470/100,000 (2000) [16].

In contrast to these data, significantly lower incidence
rates of scabies were registered in Belgium, although sca-
bies was included on the list of reportable diseases since
1995. In 2005, the incidence rate of scabies was only about
3.8/100,000, which is an obvious result of under-reporting
of the disease. In support to the fact of under-reporting is
the additional conducted active surveillance of scabies, and
this result shows that the rate of scabies was several times
higher than the estimated rate of 28/100,000 inhabitants in
the general population of Belgium, and a rate of 88/100,000
among the migrant population in this country [17]. How-
ever, due to implementation of the heterogeneous method-
ological approach in the surveillance of scabies, available
data from different territories are not comparable [4, 5].

We found that the highest age-specific incidence rates
of scabies were among children younger than 14 years,
and the lowest rates for adults. The average age-specific
incidence rates of scabies among adolescents (15-19 years
old) and patients aged 20 years and older were in the ratio
of 4:1, while the incidence rates in children aged up to 14
years compared to patients the same age group (= 20 years)
were in the ratio of 5.7:1.

Data of a study carried out over a nine-year period for
approximately 8.5% of the United Kingdom show that pa-
tients 10-19 years old had the highest infestation rates with
slightly lower incidence among males than in females [18].
Similar to the results of the mentioned study, we found that

‘ DOI: https://doi.org/10.2298/SARH161020085R
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the highest age-specific incidence rates were registered in
childhood. In addition, the most evident increasing trend
of scabies was among patients aged 15-19 years old. Similar
results were obtained in other studies with a significant oc-
currence of the disease not only among younger, but even
among the population aged older than 75 years [4].

In our territory, due to certain reporting procedures on
scabies, all patients older than 60 years have been classified
into one age group, and we could not show the trends and
disease characteristics in the oldest population.

Scabies is usually spread by direct, skin-to-skin contact.
In classic scabies, where 10-15 parasites are present on the
skin, contaminated environment has no significant role in
the transmission of these infestations, as opposed to crust-
ed (“Norwegian”) scabies, which is highly contagious and
contains about two million parasites per patient [19, 20].
All of our cases were classified as classic scabies infections.

Opverall, there is a trend of increasing scabies infesta-
tion. High values of age-specific incidence rates among
children younger than 14 years can be regarded as a con-
sequence of more efficient transmission through close
contact in preschool and school communities. Also, the
lack of maturity of children and deficit in education ac-
tivity, especially in terms of scabies prevention, can be
considered the main cause of this high frequency of the
disease in this age group. We think that the reasons for the
highest increasing trend of scabies among adolescents are
perhaps in lifestyle. According to the data of one 15-year
study, which was conducted at the Department of Sexu-
ally Transmitted Diseases, scabies infestation is related to
lifestyle, more frequently detected in the MSM population,
and among men who have sporadic sexual relations [21].

Our data showed that the average value of monthly
rates of scabies was the highest during the cold months
of the year (November and December, 14.1/100,000 and
14.4/100,000, respectively), similar to findings of other
authors [21, 22].

Possible explanations for these seasonal variations could
be related to closer contact in the population throughout
cold months of the year, overcrowded rooms, and longer
stay indoors, together with infrequent hygiene and change
of clothes during winter months, and by the biological cy-
cle of the mites, which prefer low temperatures for laying
the highest number of eggs during the winter months. Our
tindings are in good agreement with those from previous
studies [22, 23, 24].

As a basic preventive measure to control scabies trans-
mission is the exclusion of patients from collectives until
complete recovery [1, 5, 25]. Likewise, frequent visits to
the doctor, the cost of applied therapy and the patients’
contacts within the family and the collectives, as well as the
social stigma, are a significant public health concern [1].

CONCLUSION
Although the results of our study come from the limited set
of data, they indicate specific epidemiological characteristics

of scabies that are recognized in other regions of the world,
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especially among the younger population. Further studies
are required to be conducted to assess the prevalence of
scabies especially among the 15-19 years old age group con-
sidering that this group is the one with the most intensive
increasing trend in the studied 10-year period.

Although the results of our passive surveillance
clearly show that scabies are more common in younger
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Yuectanoct u guctpubyumja wyre y Bojsognnu, Cpbuja, 2006-2015

Muosy6 Prctih'2, Mupjana LWp6ay, Hatawa Jparuh'? 3opuua Lerymes', lopaHa [parosal'?, CeetnaHa Unuh',

Bnagumnp lMetpoBuh'>
MHCTUTYT 32 jaBHO 3ppaBsbe Bojsopnte, Hou Cag, Cpbuja;

2YHnsepauTet y Hosom Cagy, MeguumHckm dakyntet, Hosu Cag, Cpbuja

CAXETAK

YBoa/Lum LUyra npescrasba BeNVKM AEPMATONOWKK U jaB-
HO3PaBCTBEHM NPObEM WUPOM CBeTa.

Linrb papa 6vo je fa ce npoLeHe TpeHg, y3pacHo cneyudnyHa
1 Ce30HCKa AMCTprbyuuja Wwyre y BojBoamHM.

MeTopge VicTpaxnBaHe cy eNnnMaeMnosoLKe KapakTepmuctu-
Ke wyre y BojsognHu feckpunTMBHOM CTYAMjOM Y feCeToro-
anwmem neprogy (2006-2015) ca 21.996 bonecHyika.
Pesyntatm poceyHa BpeAHOCT CTOMe UHLMAEHLWje Wyre je
113,9 Ha 100.000 cTaHOBHWMKa Ca eBUAEHTHUM pacTyhvm TpeH-
[OM VHUVAEHLMje y CBVM Y3PaCHMM rpynama, a HapouunTo y
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y3pacty 15-19 rognHa. Hajsrwa ctona nHumgeHuuje (323,9 Ha
100.000 cTaHOBHMKA) perucTpoBaHa je mehy aelom mnahom
og 14 roguHa. BehirHa cnyyajeBa Lwyre perncTpoBaHa je Tokom
XNafgHVX Meceun y roAnHU ca BPXyHLEM akTUBHOCTM TOKOM
Jeuembpa (14,4/100.000; 95% Cl: 12,2-16,6).

3aKsbyuak Bricoka yuectanocT Lwyre ca CBe U3pax)eHWjuM TpeH-
[OM pacTa y BojBoguHu yKasyje Ha To Aa ce BuLUe NaXkie Mopa
MOCBETUTY OBOM NPO6emy.

KrbyuHe peun: wyra; enugeMmonoruja; Hag3op; KOHTpona
nHbekumje
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Clinical and autopsy findings of the homeless
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SUMMARY

Introduction/Objective The population of homeless people has been growing rapidly over the past
decades, and is a part of regular repertoire in daily autopsy practice.

The paper aims to establish a contingent of autopsy findings specific for homeless persons using a
cohort approach.

Methods The study group consisted of the bodies of 37 homeless men autopsied in the past 15 years. The
control group consisted of 37 men and was created by a driven randomized selection following the same
distribution of the causes of death. A standardized full autopsy was performed in every case, followed by
microscopic examination and toxicology if indicated. Many external and internal features were compared.
Results Homeless people lived significantly shorter, and were more often unidentified at the time of
autopsy (p < 0.05). As for external features, we found that homeless people were significantly shorter,
with longer hair, beard, and nails, and worse dental status compared to the control group (p < 0.01);
70.3% of the homeless people were underweight; significantly more often suffered from infectious lung
diseases, alcoholic liver disease and showed signs of old brain contusions (p < 0.01); they had higher
blood alcohol concentrations at the time of death compared to the controls (p < 0.05), but a significantly
lower atherosclerotic grade (p < 0.01), and were found to die significantly more often during the winter
months (p < 0.01). Besides this, the homeless are more usually affected by specific and non-specific lung
inflammations and alcohol liver diseases.

Conclusion Autopsy findings of homeless people define an almost particular presentation compared
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INTRODUCTION

The progress of human civilization in devel-
oped countries has created a huge gap between
social categories of the population. In all of
these countries, more frequently in larger cit-
ies, we find a population of homeless people,
which has been growing rapidly over the past
decades [1]. Homeless people have a specific
way of living, primarily hygienically unaccept-
able, followed by poor diet, excessive alcohol
consumption, and inadequate clothing. They
live in the streets, in improvised shelters, un-
der bridges, etc. — in places which don't satisfy
the minimum human needs. These are people
without families, or people that have been re-
jected by their families, often suffering from
various mental illnesses, drug and alcohol
abuse, and who are often involved in fights and
theft [2]. Winter time of the year represents one
of the biggest challenges for their survival.

Considering the way of living, death of a
homeless person is a part of regular repertoire
in daily autopsy practice, almost without ex-
ception in all societies.

Even though well-known and expected, the
autopsy findings of a homeless person have not
been evaluated in a scientific manner to date.

The paper aims to establish a contingent of
autopsy findings specific for homeless persons
using a cohort approach. The study is per-

formed under the Strengthening the Report-
ing of Observational Studies in Epidemiology
guidelines for cohort studies [3].

METHODS

The present study is based on the comparison
of autopsy findings between two groups of
people. In the last 15 years, 38 bodies of home-
less persons have been autopsied at the Insti-
tute for Forensic Medicine in Podgorica, Mon-
tenegro, Southeastern Europe — 37 men and
one woman. The woman was excluded from
the study, in order to achieve absolute homo-
geneity of the sample by gender. A criterion
for qualifying a man as a homeless person was
that he did not have a permanent accommo-
dation in the previousl0 years, but has lived
in makeshift housing, often under bridges, in
abandoned or demolished old houses, base-
ments of apartment buildings, parks, and the
like. The control group consisted of 37 men
who have also been autopsied at the same in-
stitution in the same period. They were ran-
domly selected from 700 men autopsied dur-
ing this period, who were within the minimum
and maximum age of the deceased homeless
persons. In addition to the age-matched crite-
rion, the control group was created by driven
randomized selection of controls following the
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same distribution of the manner of death as it was in the
group of homeless people. Putrefied bodies were excluded
from the study.

A standardized full autopsy was performed in every
case, followed by the microscopic examination. At the
external examination of the corpse, the following char-
acteristics were observed: nutrition status (described as
underweight, normal, and overweight), body height (in
centimeters), hair length (one of the longest hair strands in
centimeters), length of beard/mustache (in centimeters),
nail length (in millimeters — measured from the edge of
the finger), descriptive feature of the overall dental status
(graded in accordance with experience as poor - 0, me-
dium - 1, and good - 2). During the autopsy, the following
parameters were checked: plaques jeunes (old cortical con-
tusions), coronary atherosclerotic grade (defined as Gr0 -
smooth intima, Gr1 - rare small plaques, Gr2 — numerous
individual plaques or confluent plaques, Gr3 - calcified
plaques, Gr4 - calcified and ulcerated plaques), the lungs
and pleura (for pneumonia and/or tuberculosis), and the
liver (for alcohol liver diseases).

In addition to these characteristics, the age at the time
of death is given, as well as the knowledge of identity of
the corpse at the time of autopsy. Blood alcohol concentra-
tions (BAC) in milligrams per gram at the time of death
and the season when death occurred were also compared
between the groups. The seasons were defined following
the calendar: spring, summer, autumn, and winter.

The data were analyzed using descriptive statistical
methods, Student’s t-test and the x* test.

RESULTS

Regarding driven randomization for controls, the distribu-
tion of the causes of death was the same in both groups: 24
died from a natural cause (64.9%), six from hypothermia
(16.2%), four due to carbon-monoxide poisoning (10.8%),
two were injured as pedestrians (5.4%), and the last one
was killed by a blunt object (2.7%). Regarding driven ran-
domization of controls, we chose 24 natural deaths, 12
accidental, and one homicidal case.

Mean age at the time of death in the homeless group
was 53.2 = 11.1, whereas in the control group it was
55.7 £ 11.65, which is not significantly different (t = 0.169,
p > 0.05), but was significantly shorter regarding general
male population in Montenegro (t = 2.669, p < 0.01).

There were 10 unidentified people in the homeless
group at the time of autopsy, which is significantly more
compared to three people with unknown identity in the
control group (¢ = 0.249, p < 0.05).

General external parameters are given in Table 1. Nu-
trition status is presented in Figure 1. While the controls
follow the normal Gaussian distribution, homeless people
are significantly more often undernourished (p < 0.01).

Organ-specific features are given in Table 2. Among
17 homeless persons positive for lung disease, in 65%
unspecified pneumonia (bacterial of viral) was found,
followed by 35% of any stage of tuberculosis (TBC).
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Table 1. General external findings between the groups

Variable Homeless | Controls p
Mean height (cm) 172+74 |178.1+7.5| <0.01
Mean hair length (cm) 153+11.2| 6.0+3.5 | <0.01
Mean beard and mustache 24421 04+07 | <001
length (cm)
Mean nail length (mm) 21+£13 06+0.6 | <0.01
Dental status; (poor - 0;
medium - 1; good - 2) 0.4 1.7 <0.01
80 -
70,3
70
60 1 54,1 B Homeless
O Controls
50
40
30 4 27
216 243
20
10 1 2
0 - - : :
Under-weight Normal Over-weight
Figure 1. Nutrition status
Table 2. Internal findings between the groups
Variable Homeless | Controls p
Liver (number of cases with any 21 5 <001
type of alcohol liver diseases)
Lungs (number of cases with 17 3 <001
affected lungs)
Yellgyv plagues (number of - 5 <00]
positive cases)
Mean atherosclerotic grade 119+084 | 203+08 | <0017
(Gr1=1;Gr2=2;Gr3=3;Gr=4)| "~~~ 7 R ’
Mean value of blood alcohol | 41, 97| 0,09 +027 | <0.05
concentration (mg/g)
60
50 4 ——Homeless 54.1
Controls
40 4
35.1 p<0.01
30 1 24,
20 4 21.6 o 217
10 4
10.8 10.8
0
Spring Summer Autumn Winter

Figure 2. Seasonal distribution of deaths

Among those six homeless persons positive for TBC,
five of them had active TBC and one had the signs of
TBC history (caverns, fibrothorax, and calcification of
the lymph nodes). Regarding controls, only three of them
had lung disease and pneumonia was seen microscopi-
cally. Presentation of lung diseases between the groups
is significantly different (¢ = -0.426, p < 0.001). Similar
observations were made when it comes to the alcohol
liver disease, which was significantly more present in the
homeless (¢ = -0.453, p < 0.001).

Figure 2 presents the distribution of deaths over the
seasons. Using the x* test, homeless people were found
to die significantly more often during the winter months,
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compared to other seasons (p < 0.01) - in fact, half of them
die during winter.

It was quite challenging to categorize clothes in the
homeless group, but a pattern of wearing many layers of
clothes (e.g. two jackets, two pullovers, three t-shirts, a
pair of jeans, trousers, pajamas, and a few socks, all on the
same body), often seasonally inappropriate, was observed.
Moreover, the most constant fact is that the clothes are old,
worn out and weathered, with an unpleasant smell. The
pockets are usually full of rubbish: plastic bags, crumpled
pieces of paper, different plastic and/or small metal ob-
jects, etc.

DISCUSSION

Inspired by similar researches and the rising frequency
of homelessness, respecting outer appearance, external
examination of the body, as well as internal specific fea-
tures, we tried to characterize the prototype of a deceased
homeless person.

In this study, the mean age at the time of death among
homeless people was 53.2 + 11.1, which is older compared
to the results of two similar studies performed in India [4,
5]. In these studies, the average age of homeless victims in
Mangalore city was 42.8, whereas the commonest age group
involved in South Delhi was 31-40 years. The difference
can be due to the fact that the mean age of general popula-
tion in Montenegro is 39.2 versus 27 in India, according
to the CIA World Factbook [6, 7]. The Cultural and socio-
economical differences, as well as the different size of gap
between population classes may also be the reasons.

The majority of homeless in our study died of natural
causes, which is consistent with similar studies performed
in South Delhi, India, Boston, USA, Calgary Canada, and
Istanbul, Turkey [5, 8, 9, 10]. On the other hand, the study
conducted in the city of Mangalore showed that the most
common manner of death in the population of homeless
was suicide (36.6%), followed by accidents (36%). There
were no cases of suicide in our study, but the percentage
of accidents was almost the same. The summary of causes
of death throughout different studies is given in Table 3.

Drug abuse was identified as a rising problem among
homeless people in developed countries decades ago [11].
Nowadays, drug overdose is reported as one of the most
common causes of death in this population in the USA
and Canada [8, 9]. However, in the present study, we did
not find any such case. These variations can be explained
by the fact that Montenegro belongs to the EUR-B region,

Table 3. Differences between the manner of death in various parts
of the world

Location Natural deaths | Accidents | Suicides | Homicides
Istanbul [9] 60.3% 39’3"2’a$§'5‘12%te‘;;;‘;:e”t
Boston [3] 65.3% 30.3% 2.8% 1.6%
South Delhi [4] 61.4% 31.7% 3.4% 3.5%
Mangalore [3] 26.5% 36% 36.6% 0.9%
Present study 65% 32% 0% 3%
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where prevalence of problematic illicit drug use is lower
compared to other European countries (EUR-A and EUR-
Cregions) or the USA and Canada (AMR-A region) [12].

Considering that underweight has usually been as-
sociated with homelessness, bad nutrition status is not
surprising in 70.3% of homeless people in our study. On
the other hand, recent studies in the USA have suggested
that obesity may be the new malnutrition of the homeless
in this country, equalizing the lack of food and bad food,
since a cheap “high fat / high sugar / addictive food” is
plentifully produced in western countries, especially in
the USA, and is available at a lower price [13, 14]. Accord-
ing to a public health study performed by Tsai and Rosen-
heck [13], 57% of chronically homeless people were over-
weight or obese. Another study in Boston showed that
prevalence of obesity among homeless was 32.3%, while
only 1.6% were underweight, suggesting the same weight
distribution as for the general population [14]. Compared
to western countries, the presence of unhealthy and very
cheap foods in Montenegro is practically negligible and
we believe that this is the reason why our results are in
accordance with the stereotype of the homeless popula-
tion as underweight. Another thing which suggests that
homeless people in Montenegro do not consume this type
of food is the mean AS grade, which is significantly lower
compared to the controls.

On external examination of homeless people, we found
some features typically associated with homelessness
originated by their lifestyle. Hair, beard, moustache, and
fingernails were significantly longer than in the controls.
Also, we found that people in the homeless group were
significantly shorter than the people in the control group.
This may be linked with lower social and economic status
of their families, leading to the food intake that was insuf-
ficient for them to reach their genetic potential for height.
However, more studies are required in order to confirm
the influence of suggested factors on lower height found
in homeless people.

When it comes to internal examination, alcohol liver
disease is a common companion of homeless people,
which was shown by other studies in Canada and Japan.
[9, 15] Also, homeless people had significantly higher BAC
at the time of death compared to the controls. The fact that
standard deviation was higher than the mean value for
BAC in both the control and homeless group in our study
can be explained by a small and non-homogenous sample
we obtained concerning this parameter. The observation
was similar with the results for beard and nail length in
the control group.

The results of our study indicate that homeless people
also suffer from lung diseases, especially TBC, significantly
more often than the rest of the population. Similar finding
was noted in studies conducted in the UK and Japan [16,
17]. Considering that TBC is closely linked to poor liv-
ing conditions and malnutrition, it becomes the principal
disease of poverty. Also, there are studies that suggested
that alcoholism may increase the risk of developing TBC as
well [18]. Knowing that TBC is common among homeless
people, as well as other infectious diseases like pneumonia
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and viral hepatitis, a medical examiner should be extra
cautious while performing an autopsy of a person with
the description given above.

Old brain contusions are often referred to as plaques
jeunes or yellow plaques, and represent signs of previous
brain injuries. The greatest risk factors for brain injury
are alcohol and drug abuse [19, 20]. Socioeconomic status
also appears to affect traumatic brain injury rates; people
with lower levels of education and employment and lower
socioeconomic status are at greater risk [21]. Since home-
less people have an elevated rate of substance abuse, which
may lead to falls and head injuries, as well as an increased
risk of being a victim of violent assaults, the obtained result
was expected.

Considering the weather conditions in Montenegro,
with cold and snowy winters, and the living conditions of
the homeless, a very high death rate during the winter is
also expected. This is also in accordance with other stud-
ies, where homeless people usually die in the seasons with
challenging and extreme weather conditions, like rainy
seasons in India or winter in Japan [4, 5, 15]. Criminology
documented a rise in criminal activity of homeless persons
in the late autumn, in an attempt of these persons to reach
prison and spend the winter there, as a way of survival.
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CONCLUSION

The results of this demonstrated that a deceased homeless
person is usually a male in his 50s, shorter than the average,
found dead during winter, with poor hygiene and worn out
smelly clothing, long hair, beard, and mustache, long dirty
fingernails, poor dental status and may be presented with
old cortical contusions, any stage of alcohol liver disease
and/or pulmonary infection, frequently including TBC.
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06ayKuMoHM Hana3 Kopg, 6eckyhHuka

Radunovi¢ M. et al.
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CAXETAK

YBoa/LUum MprmeheH je TpeHp nopacta 6poja 6eckyhHuiKa
y MOC/efmrX HEKONIMKO AeLieHNja, a OHM cBe yelwhe 6uBajy
00/yKOBaHMW.

Lnmb papa je fa pedpuHuLie ceT cneundpuUHMX ayToCnMjcKmX na-
pameTapa npUCyTHUX y nonynaumjn 6eckyhHmka, kopuwherem
KOXOPTHOT NpucTyna.

MeTope pyny ncnutaHuka YiHuno je 37 nelwesa beckyhHuka
Koju Cy 06yKoBaHM y nocnepmwbux 15 rogrHa. KoHTponHy rpy-
ny, Koja je cauMkbeHa Ha OCHOBY HaCyMMYHe ceneKkuuje npema
MCTOM Y3POKY CMPTU, CaunkbaBasio je 37 mylikapaua. Y cBum
CNlyyajeBMMa U3BpLLEHA je KOMMETHa 06ayKLWja v, rae je 6uno
noTpebHO, MKPOCKOMCKI NPerie opraHa N XeM1jCKO-TOKCU-
KonolKa aHanu3a. Ynopeheru cy 6pojHv napameTpu cnosba-
LUHET 1 YHYTpaLLHEr Hanasa.

Pe3syntatu beckyhHuMUNM X1Be CTaTUCTUYKK 3HaYajHO Kpahe
1 yewhe cy y Bpeme o6ayKLuje 61N HeraeHTUGUKOBAHM

DOI: https://doi.org/10.2298/SARH161226094R

(p < 0,05).Y cnomalutbem Hanasy, y nopehety ca KOHTPOHOM
rPymnom, CTaTUCTVYKM 3HayajHO Yeluhie ce cpehie mnaha *1BOTHa
B06, Aya Koca, 6paja v HOKTY 1 nowmju 3y6HU cTatyc (p <
0,01). Buno je notxparbeHo 70,3% 6eckyhHKa; CTaTUCTAYKM
3HauajHo yewwhe cy 6onosanu og nyhHKX 60necTu, ankoxonHe
60necTu jeTpe 1 AaBHaLLUX KOHTY3Uja Mo3ra (p < 0,01); umanu
cy Befhy KOHLieHTpaLmjy ankoxona y KpBu y Bpeme ymvipatrba y
nopeherby ca KOHTPONIHOM FpynoM (p < 0,05), ann 1 3HauajHO
HVXKW CTEMNEH aTepPOoCKAePOTCKMX MpomMeHa (p < 0,01), n cTa-
TUCTUYKM 3Ha4ajHO Yelwhie ymupy y 3uMckum Meceumma (p <
0,01). Mopepn HaBefeHor, oHW Yelwhe 6onyjy of cneuMPUUHKX 1
HecrneumndnyHKX 3anarbera ninyha v ankoxonHe bonect jeTpe.
3akspyuak Onuc ciyyajeBa cMpTu 6eckyhHurKa, ynopeheH ca
KOHTPOJIHOM rPynoMm, Aaje roTOBO CNEeLMPUYHY CINKY.

KmyuHe peun: 6eckyhHuk; 060yKLWja; TYO6epKyno3a; ankoxon-
Ha 6onecT jetpe
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Delayed diagnosis of homocystinuria presenting
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SUMMARY

Introduction Homocystinuria is an autosomal recessively inherited defect leading to hyperhomocyste-
inemia and associated with ocular manifestations, mainly myopia and ectopia lentis.

Case outline A 26-year-old male with secondary glaucoma due to bilateral lens subluxation was admitted
to the Department of vitreoretinal surgery. Horizontal nystagmus, bilateral lens subluxation, and bilat-
eral amblyopia were first discovered at the age of three years. Preoperative laboratory workup revealed
elevated levels of homocysteine. Bilateral pars plana lensectomy and vitrectomy followed by a sulcus
fixation of the intraocular lens (ALCON MA60 Acrysof I0L) were performed. The patient was prescribed
folic acid, methionine, and pyridoxine, and was urged to maintain a methionine-low diet. After a bilateral
lensectomy and sulcus fixation of the intraocular lens and a methionine restriction therapy combined
with vitamin B, B, and B, , supplementation, his condition improved greatly.

Conclusion In this report of a rare case we emphasize the importance of examining differential diagnoses

of lens subluxation, since early intervention can prevent serious complications.
Keywords: lens subluxation; homocystinuria; glaucoma

INTRODUCTION

Homocystinuria is an autosomal recessive
defect in metathione metabolism leading to
hyperhomocysteinemia. It is associated with
mental retardation, seizures, marfanoid habi-
tus, and ocular manifestations, mainly myopia
and ectopia lentis (EL) [1]. It has an estimated
incidence of 1:50,000-200,000, sufficiently
high to consider it for screening in newborns
[2, 3]. After the condition is suspected based on
physical findings, personal and family history,
a workup is done for confirmation, including
measuring homocysteine levels in blood and
urine. Treatment consists of pyridoxine, vita-
min B, folic acid, anticoagulation agents for
stroke prevention, and low-methionine diet in
drug-resistant cases [4].

Since treatment can reduce mortality and se-
verity of complications, early diagnosis is cru-
cial. Neonatal screening tests used for testing
other similar metabolic disorders lack sensitiv-
ity in detecting homocystinuria. In most cases,
the condition is confirmed after three years of
age, presenting with lens subluxation [5]. We
report a case of homocystinuria diagnosed in a
26-year-old, who had experienced ocular mani-
festations of the disease since early childhood.

CASE REPORT

A 26-year-old Caucasian male was referred
to the Department of Vitreoretinal Surgery,

Figure 1. Biomicroscopic finding of the right (A) and left
(B) eye shows bilateral inferotemporal subluxation of the
lenses protruding in the inferior part of the vitreum

Osijek Clinical Hospital Center. The reason of
the referral was the need for surgical treatment
of a subluxated lens that had caused secondary
glaucoma. At the age of two, he underwent a
left nephrectomy and subsequent chemother-
apy due to Wilms tumor. At the age of three,
he was diagnosed with horizontal nystagmus,
bilateral subluxation of lenses, and bilateral
amblyopia, and was scheduled for periodical
exams. During high school education he ex-
perienced learning difficulties.

On admission, light hair, short stature (height
of 162 cm, weight of 73 kg, BMI 27.8 kg/m?),
and bradydactylia were noted. The biomicro-
scopic ophthalmic examination showed bilat-
eral inferotemporal subluxation of the lenses
protruding in the inferior part of the vitreum
(Figure 1). Zonular fibers were partially visible.
Myopic changes were found on the fundus. Vit-
real liquefaction was present.

Best corrected visual acuity was 0.4 Log-
MAR (Snellen acuity 6/15, decimal acuity 0.4)
in the right eye and 0.7 LogMAR (Snellen acu-
ity 6/30, decimal acuity 0.2) in the left eye.
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Figure 2. Flowchart of events

Applanation tonometry showed increased intraocular
pressure (IOP; 33/31 mmHg).

The patient was referred to an internal medicine spe-
cialist. He underwent a physical examination and a com-
plete ophthalmologic examination. Routine laboratory
tests, including plasma homocysteine measurement, were
ordered. Homocysteine level was 15 pmol/L.

Systemic signs and elevated homocysteine levels sug-
gested homocysteinema as the most probable underlying
condition. Blood dyscrasia, Fabry disease, and acidemias
were ruled out, since there was no history of thrombo-
embolic events and coagulation test results were normal.
There was no family history of serious diseases, including
homocysteinemia.

He was administered timolol/dorzolamide, brimoni-
dine, and latanoprost in order to relieve elevated intra-
ocular pressure. Since secondary bilateral glaucoma was
unresponsive to treatment, a bilateral pars plana lensec-
tomy, and vitrectomy followed by a sulcus fixation of the
intraocular lens (ALCON MA60 Acrysof IOL; Alcon Inc.,
Hiinenberg, Switzerland) were performed.

Also, a therapeutic regimen was established consisting
of folic acid (5 mg/day), cobalamin (1 mg/week), pyridox-
ine (900 mg/day), and a methionine-restricted diet.

Three months upon the initiation of therapy, homocys-
teine levels were reduced to 10 umol/L. Ophthalmologic
examination showed cIOL 0.1 LogMAR (Snellen acuity

‘ DOI: https://doi.org/10.2298/SARH160907075J

6/7.5, decimal acuity 0.8) in the right eye, cIOL 0.3 Log-
MAR (Snellen acuity 6/12, decimal acuity 0.5) in the left
eye, and normal values of IOP.

The timeline of events is shown in Figure 2.

DISCUSSION

Early detection and treatment are of paramount importance
in homocystinuria patients. Timely interventions can reduce
the number and severity of complications. Abnormally high
and progressive myopia at a young age combined with sys-
temic complications are signs of suspected homocystinuria.
Nevertheless, significant delays in diagnosis happen [6].

EL occurs in around 80% of patients and it is the most
common involvement in homocystinuria [7, 8]. About
70% of patients will develop EL by eight years of age, and
82% by the age of 10 [9].

Signs that might suggest EL include very high myopia,
abnormally progressive myopia, myopia at a young age,
or high myopia without a myopic fundus [6]. Later signs
include decreased vision, monocular diplopia or pain sec-
ondary to pupillary glaucoma, and vascular signs [10].

Even though EL is one of the most prominent symp-
toms of homocystinuria, and 5% of all lens dislocations
may be attributed to this metabolic condition, homocys-
tinuria is often neglected in the differential diagnosis of

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):513-515
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EL, which leads to a delay in, or a lack of, correct diagnosis
and treatment with a mean of 11 years from the onset of
major signs until the diagnosis [6, 10]. In the case of our
patient, the delay of diagnosis was 23 years.

Every EL requires a broad differential diagnostic ap-
proach since it is often a presentation of a systemic disease.
It can be etiologically divided into two groups: hereditary
and secondary to other causes [7]. The latter include
trauma, infections, a large eye, anterior uveal tumors,
pseudoexfoliation syndrome, and hypermature cataract.
Hereditary EL occurs in systemic disorders such as Marfan
syndrome, homocystinuria, Weil-Marchesani syndrome,
Ehlers-Danlos syndrome, deficiency in sulfite oxidase,
and hyperlysinemia. Hereditary EL without systemic as-
sociations includes aniridia, congenital glaucoma, familial
EL, and ectopia lentis et pupillae.

Homocystinuria is divided into two groups based on
the therapeutic response [9]. About 50% of patients re-
spond well to vitamin B, (B, -responsive homocystinuria)
supplements in high doses [10]. Vitamin B -responsive
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CAMETAK

YBoa XoMoLMCTVHYpYja je ayTO30OMHO peLiecUBHIN HacnefHN
nopemehaj Kojvi BOAW y XnepxomMoLUCcTeHEMU]Y U MOBe3aH
je ca ouHum nopemehajuma, y npBom pefy KpaTkosugoLhy n
€KTOMMjoOM COUMBa.

Mpuka3 6onecHnka Mylukapall cTapocTi 26 roguHa ca ce-
KyHOapHVM rnaykoMoM 36or o6ocTpaHe cybnykcaluje coun-
Ba NpvMJbeH je Ha Operbetbe BUTPEOPETHHaNHe Xupypruje. Y
106V oy TPV rOAVIHE OTKPUBEHM CY XOPV3OHTAJIHW HACTArmyc,
obocTpaHa cybnykcaumja counBa n obocTpaHa ambnuonuja.
MpeonepatnBHa nabopatopujcka obpapa nokasana je nosu-
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LeH HMBO XoMoUuMcTenHa. YpaheHa je o6octpaHa pars plana
NeHCeKTOMMja U BUTPEKTOMMja 1 CYNIKYC purKcaLimja MHTpao-
KynapHor counBa (ALCON MA60 Acrysof IOL). MponucaHa my je
donHa KicennHa, ButamnHn b, b b, n caseToBaHa aujeta ca
HUCKIM CajipXajem MeToHVHa. [locne onepaTuBHOr 3axBaTta
U NpUMeH-eHe Tepanuje CTarbe My ce 3HayajHo nobosbLuano.

3aKs/byyak Y OBOM NpuKa3sy peTKor C/lyyaja HarnallaBamo Bax-
HOCT AndepeHLmjanHe anjarHo3e cybnykcaluje COYMBa, MOLITO
paHa UHTepBeHLMja MOXKe CMPEeYnTN 036UrbHe KomnanKauuje.

KrbyuHe peun: cy6nyKcaLmja; XoMOLCTUHYPY]a; F1ayKoM
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Jejunal tumor made of primary gastrointestinal
stromal tumor and metastatic breast carcinoma
— an extremely rare case
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SUMMARY

Introduction The occurrence of synchronous or metachronous malignant epithelial and mesenchymal
tumors is rare. Infiltrating ductal breast cancer rarely produces metastasis in the gastrointestinal tract,
and when it does, it represents a significant differential diagnostic problem. Morphologically, they can
mimic primary cancers localized in the gastrointestinal tract or peritoneum.

Case outline In this paper, we present a female patient with primary, synchronous bilateral breast cancer,
which after five years of follow-up had given metastases to the lungs, bones, peritoneum and mesentery,
and in a node localized in the small intestine. The node was composed of two malignant components
- a mesenchymal one and an epithelial one. The mesenchymal component had histologic and immu-
nophenotypic characteristics of a gastrointestinal stromal tumor and the epithelial component was
morphologically and immunohistochemically identical to the diagnosed primary breast cancer. Because
of all this, the nodal tumor mass was interpreted as a primary gastrointestinal stromal tumor of the small
intestine, in which the deposit of metastatic ductal breast carcinoma was observed.

Conclusion Metastases of breast cancer in organs of the gastrointestinal tract are encountered rarely,
mainly in the terminal stage of the disease. In available literature, a case of metastasis of breast cancer
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(metastasis of malignant epithelial tumors) in gastrointestinal stromal tumor has not been found.
Keywords: breast cancer; gastrointestinal stromal tumor; metastasis

INTRODUCTION

Breast cancer is the most common malignant
tumor and accounts for about 27% of all ma-
lignancies in women [1, 2]. Invasive lobular
carcinoma accounts for 5-15% of all breast
cancers. Infiltrating lobular carcinoma is often
multicentric, bilateral, more commonly gives
local relapse and distant metastases, and is in-
creasingly being diagnosed in postmenopausal
women. Synchronous occurrence of two tumors
is rare — especially rare are cases of synchronous
malignant epithelial and mesenchymal tumors.
Takeuchi et al. [3] described synchronous lobu-
lar breast cancer and gastrointestinal stromal
tumor (GIST) in a patient with neurofibroma-
tosis type 1. Adim et al. [4] published a case of
synchronous and metachronous occurrence of
GIST with other malignant tumors in the gas-
trointestinal tract (GIT). They found that GIST
could be synchronously or metachronously
present with malignancies out of the GIT, most
commonly in the breast. Afif et al. [5] described
a rare synchronous bilateral breast cancer and
gastric GIST. Infiltrating ductal carcinoma of
the breast gives metastases to the lungs, bone
and liver, and metastases of infiltrating lobular
carcinoma frequently involve GIT, the perito-
neal surface and retroperitoneum [2]. Isolated
adrenal metastases originating from invasive
ductal carcinoma of the breast are extremely

rare [6]. Metastases in the GIT can be clinically
manifested as obstruction, bleeding, and often
mimic a primary carcinoma [2]. Metastasis of
breast cancer in the GIT are very rare. Borst and
Ingold [7] followed 2,604 subjects for 18 years
and found metastases in 17 patients (less than
1%). The analysis of Mourra et al. [8] showed
that out of 35 patients with verified metastatic
disease in the colon and rectum, in 17 cases the
metastasis of breast cancer was present, which is
almost half of all metastases that were analyzed
by these authors.

Metastases of breast cancer in the GIT and
peritoneum are an important differential di-
agnostic problem. Morphologically, they can
mimic primary cancers localized in the GIT
or peritoneum (mesothelioma). In some cases,
metastases of breast cancer in the GIT may oc-
cur after several years (more than ten years),
and the primary breast cancer sometimes be-
comes forgotten [1, 9]. All of the above may
lead to the misinterpretation of cancer as pri-
mary cancer in the GIT [9].

We report a case of a patient with primary,
synchronous bilateral breast cancer, which af-
ter five years of follow-up gave metastases to
the lungs, bones, and peritoneum, and meta-
chronous (after five years) GIST in the small
intestine. We particularly emphasize that, at the
same time, GIST of the small intestine and me-
tastasis of breast cancer in GIST were present.
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CASE REPORT

A 57-year-old female patient had been diagnosed with a
bilateral synchronous breast cancer five years previously.
In the treatment of cancer of the right breast, the patient
underwent mastectomy with dissection of axillary lymph
nodes. Invasive ductal carcinoma of the breast (no special
type — NST), grade 2, pT2N3aMO0 was diagnosed (Figure
1.A). Immunohistochemical analysis of invasive compo-
nents of the tumor revealed that the tumor had a positive
staining for the estrogen receptor alpha (ER) and negative
staining for the progesterone protein receptor (PR) and
receptor of epidermal growth factor 2 (HER2). In the treat-
ment of tumor of the left breast, the patient underwent a
modified mastectomy. Analysis indicated the presence of
invasive ductal carcinoma (NST), grade 2, pT1cN1aMO0
(Figure 1.B). Immunohistochemically, the tumor of the
left breast had the same characteristics as the tumor of the
right breast. The patient received six cycles of chemother-
apy. After chemotherapy, the patient received radiotherapy
of both axillary regions and right pectoral region, followed
by hormone therapy with tamoxifen.

Two years after the first surgery, a local relapse in the
right pectoral region was confirmed, 7 x 5 mm in size,
which was surgically removed and histologically identified
as a relapse of the previous disease. The patient refused a
specific oncologic therapy. Three years after the diagnosis
of tumors in both breasts, further progression of the dis-
ease was found. Metastases were verified in both lungs and
vertebrae. The patient still refused a specific oncological
treatment.

Five years after the diagnosis of bilateral breast tumor,
the patient was hospitalized with the clinical picture of
acute ileus. A laparotomy was performed, which revealed
the presence of masses in the small intestine (jejunum) and
the mesentery. The two masses were resected.

One mass was located in the small intestine (jejunum)
and was resected with a part of the small intestine in the
length of 3.6 cm. On the opposite side of the mesentery
(antimesenterically), a nodal tumor mass was present,
with smooth surface and 4.5 x 3 x 2.5 cm in size. On the
section, the nodal tumor mass was largely a solid, ho-
mogenous structure, whitish, and to a lesser extent cystic,
brown and black. The mucosa of the small intestine over
the nodal tumor mass was not changed (Figure 2). Histo-
logically, the nodal tumor mass was located in the muscle
and subserous layer of the wall of the small intestine and
made of a mixed population of cells (mesenchymal and
epithelial). The dominant component of the tumor (about
80%) was mesenchymal (Figure 3). Mesenchymal com-
ponent of the nodal tumor mass was made up of uniform
spindle cells with oval nuclei, granular chromatin, and
eosinophilic cytoplasm. Mitotic figures were rare (3/50
HPF). The mesenchymal component of the tumor was
immunohistochemically positive for the following anti-
bodies: vimentin, CD117, CD34, Ki-67 (nuclear positivity
was present in about 2% of the mesenchymal component
of the tumor) (Figure 4). The epithelial component of the
tumor was diffusely mixed with mesenchymal component
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Figure 1. Bilateral ductal breast cancer - A: microscopic image of duc-
tal cancer in the right breast; B: microscopic image of ductal cancer in
the left breast (H&E, x 400)
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Figure 2. The macroscopic appearance of resected nodal tumor mass
localized in the small intestine (jejunum) — A: external surface of the
node; B: appearance on node section

and built of solid, trabecular, cribriform, atypical adenoid
and tubular formations. Tumor cells had a moderate de-
gree of polymorphism, oval nuclei, and eosinophilic cy-
toplasm. In the lumen of adenoid and tubular formations,
there was an eosinophilic content. Mitotic figures in the
epithelial component of the tumor were rare (3/10 HPF).
In the stroma, there were lymphocytes, histiocytes, and ar-
eas of bleeding. Epithelial component made approximately
20% of the tumor. Immunohistochemically, the epithelial
component was positive for the following antibodies: CK
(AE1/AE3), CK7, CEA (m), ER, GCDFP15, and E-cad-
herin (Figure 5). The negative reaction of both compo-
nents of the tumor was found for the following antibodies:
CK (HMW), 5/6 CK, CK20, CDX2, ESA (BerEp4), cal-
retinin, chromogranin A, synaptophysin, and CD56. The
nodal tumor mass was well circumscribed, with expansive
growth, and on the surface there was a complete connec-
tive tissue pseudocapsule. In the vicinity of the described
tumor, the small intestine did not show morphological
changes. Based on the morphological and immunohisto-
chemical characteristics, the nodal tumor mass localized
in the small intestine was interpreted as a primary GIST
of the small intestine, low risk, in which the previously
diagnosed ductal breast cancer metastasized.

The second tumor change that was removed during the
same procedure was localized in the mesentery. Histologi-
cally, it was interpreted as a metastatic deposit of previ-
ously diagnosed breast cancer.
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Figure 3. Histological image of the small intestine tumor, made up of a mesenchymal and an epithelial component; A: in the upper part of the
image there is an epithelial component of the tumor, and in the lower part there is a mesenchymal component (H&E; x 200); B: H&E; x 400; C:
histologic appearance of the mesenchymal component of the small intestine tumor (H&E; x 200); D: H&E; x 400

DISCUSSION

Gastrointestinal stromal tumors are usually solitary tu-
mors in patients aged 50 to 60 years, with no association to
tumors of another histogenetic origin. Associated occur-
rence of GIST and other tumors is present in patients with
syndromes such as neurofibromatosis type 1, Carney triad,
and familial GIST. The association of GIST with other tu-
mors, in patients who do not have the aforementioned syn-
dromes, is rare and reports in the literature vary from 4.5%
to 33% [10]. Gongalves et al. [10] followed 101 patients
with GIST and established the existence of other tumors
(other than GIST) in 14 patients (13.8% of cases). In this
study, there was a case of association of GIST and ductal
breast cancer. In most cases, GIST was less than 5 cm in
size and had a low or very low malignant potential. It is di-
agnosed accidentally during surgery or follow-up of other
malignancies. In the study by Gongalves et al. [10], there
was one case of a relation between GIST and ductal breast
cancer. The most common localization of the coexistence
of GIST and other tumors are stomach and colon [11].
Coincidence is certainly not the only explanation of the
phenomena of synchronous and metachronous neoplasms
with GIST. Possible reasons may be the presence of tumor
syndromes, new genetic changes, and exposure to carcino-
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genic agents. A significant number of authors concluded
that there is a greater incidence of gastrointestinal tumors
in patients with GIST than in the general population [10].
AbdullGaffar [12] in his research established the relation
between GIST and tumors out of the gastrointestinal sys-
tem. The study included 21 patient, four of which (24%
of cases) had GIST and another tumor outside the GIT.
Agaimy et al. [11] analyzed 4,813 cases and found the
synchronous or metachronous presence of other ma-
lignancies in 486 cases. They showed the association of
most types of GIST with malignancies localized in the GIT
(47%). Lymphoma/leukemia and breast cancer were asso-
ciated with GIST in 7% of cases each, cancer of the prostate
was associated with GIST in 9% of the cases, kidney cancer
in 6%, cancers of lungs and female genital system in 5%
each, carcinoid and soft tissue tumors including osteosar-
coma in 3% each, melanoma in 2%, and seminoma were
associated with GIST in 1% of the cases. Similar results
were obtained by Adim et al. [4], who studied 78 cases and
found another malignancy in 13 patients (16.6% of cases).
Takeuchi et al. [3] presented a patient who suffered
from neurofibromatosis type 1 and who had been diag-
nosed with invasive ductal carcinoma of the left breast,
and after seven years with invasive lobular carcinoma of
the right breast and synchronous GIST of the small intes-
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Figure 4. Inmunohistochemical image of the small intestine tumor; the mesenchymal component is positive to vimentin, CD117, and CD34;
Ki67 positivity is seen in rare mesenchymal cells (x 200)

tine. In the present case, metastases of breast cancer in the
peritoneal cavity and GIST were not found.

The incidence of breast cancer metastases in organs of
the GIT is rare. In the literature, the frequency is up to
0.34%. McLemor et al. [13] have identified the presence of
metastases in the GIT in 41 patients, out of the total num-
ber of 12,001 patients. Invasive lobular carcinomas more
often give metastases to the GIT compared to the ductal
carcinoma [13]. Metastases of breast cancer in the GIT may
occur many years (usually between five and 20 years) after
primarily diagnosed breast cancer. The authors note that
metastases occur after an average of seven years. The most
common localization of metastatic breast cancer in the GIT
are stomach and small intestine, rarely the colon [13]. Me-
tastases of breast cancer in the GIT are usually associated
with metastases in other organs (up to 90% of cases) [13].
Mourra et al. [8] analyzed tumor metastases in colon and
rectum. The total number of analyzed cases was 35, and
in as much as 48.6% of the cases it was a metastatic breast
cancer. The cause of metastatic breast cancer in organs of
the GIT is not entirely clear. A possible reason is a certain
tropism of tumor cells of lobular or ductal carcinoma. The
synchronous or metachronous occurrence of GIST and
various other tumors is not clear. It is possible that there is
a common pathogenesis or a cause, especially in women.
It is necessary to conduct more clinical, epidemiological,
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and genetic studies to determine the clinical significance
of the association among GIST and extraintestinal tumors.

In the literature, we did not find any information
about the presence of a synchronous invasive ductal can-
cer, metachronous GIST in the small intestine, and the
presence of metastatic ductal carcinoma in GIST tumor.
In our patient, five years after the diagnosis of bilateral,
synchronous breast cancer the presence of metastases in
the lungs, bones, and organs of the GIT (mesentery) was
showed. At the same time, GIST of the small intestine (je-
junum) was diagnosed, in which the histological and im-
munohistochemical analysis showed the presence of ductal
carcinoma of the breast. Due to the presence of metastasis
of epithelial tumor (ductal breast cancer) in a malignant
mesenchymal tumor (GIST), this case is unique.

Miller et al. [14] described the case of a patient with a
synchronously diagnosed adenocarcinoma of the colon
and metastatic lobular carcinoma in the colon and small
intestine. Colon adenocarcinoma was localized in the
sigmoid colon. Strictures in the small and large intestine,
including the sigmoid part, were occupied by the tumor
tissue with the histological image consistent with lobular
breast cancer. Breast cancer had not been previously diag-
nosed. The authors point out that this is the only case in
the available literature of coexistence of colon adenocarci-
noma and metastatic lobular breast cancer in the same part
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Figure 5. Immunohistochemical image of the small intestine tumor; the epithelial component of the tumor shows immunopositivity to cyto-
keratin (AE1/AE3), cytokeratin 7, estrogen receptor alpha, and GCDFP-15 (x 200)

of the colon, where breast cancer had not been diagnosed
previously [14]. The authors described the presence of one
tumor next to another (coexistence) and did not describe
the presence of metastatic deposits of lobular carcinoma
of the breast in the primary adenocarcinoma of the colon.

Macias-Garcia et al. [15] were the first to describe a col-
lision of GIST and prostate cancer. The authors described a
high-risk GIST of the spindle cell variant that originated in
the anterior rectal wall and that exhibited perirectal exten-
sion and wide infiltration of the adjacent peripheral pros-
tate lobules, as well as a prostatic acinar adenocarcinoma.

The diagnosis of metastatic breast cancer in the GIT can
be difficult due to several reasons. The first reason is a long
period from the diagnosis of the primary breast tumor (usu-
ally more than five years), which can lead to the neglect of
the primary disease. The second reason is the clinical pre-
sentation of the disease, which can mimic a disease of the
GIT. Clinically, it can be manifested as the primary tumor,
followed by abdominal pain, anorexia, vomiting, bleeding,
obstruction, perforation, etc. The following possible reasons
are difficulties in obtaining appropriate material: usually, the
tumors are located in the subserous and muscle layer of the
wall and are inaccessible to endoscopic sampling, as well as
the morphological similarities with primary tumors local-
ized in the GIT [8, 16, 17, 18]. In order to overcome the dif-
ficulties in differentiating, it is necessary for all participants
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in the diagnostic and the treatment team to have informa-
tion about previous interventions and diagnosed diseases.
It is necessary to have information on their progress and to
have the possibility to access the previous diagnostic pro-
cedures (radiological, histological) that can be compared to
the morphological, immunophenotypic image of the previ-
ously diagnosed disease with samples that are subsequently
obtained. In this way, the possibility of misinterpretation of
tumor process should be minimized.

All of the above has helped us in the differentiation of
the nodal tumor mass in the small intestine, which was
morphologically composed of two malignant components
(epithelial and mesenchymal). The mesenchymal compo-
nent had histological and immunophenotypic characteris-
tics of GIST, while the epithelial one was morphologically
and immunohistochemically identical to the primary di-
agnosed breast cancers. The nodal tumor mass was inter-
preted as a primary GIST of the small intestine where the
deposit of ductal metastatic breast cancer was observed.

The prognosis of survival in cases of metastatic breast
cancer in the GIT is poor and is less than two years [5, 17].
Appropriate systemic therapeutic approach for metastatic
breast cancer in the GIT has a positive effect. Total therapeu-
tic response to the systemic therapy is between 32% and 53%.
Systemic therapy has a beneficial effect on survival, while
surgical treatment has no significant effect on survival [18].
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Tymop jejyHyma carpaheH o4 NpUMapHOT raCTPOMHTECTUHANHOT CTPOMANHOT
TYMOPA U METACTaTCKOr KapLuMHOMA A,0jKe — U3Y3eTHO peAaK Cayyaj

Papgocnas lajaHnH'?, AnekcaHpaap ly3ujan? BecHa lajaHun’, Virop Cnapojesuh’, Xenumup Epuh!

'YHusep3uTet y Barboj Jlyumn, MeauumHckm dakyntet, batba Jlyka, Penybnuka Cpncka, bocHa v XepuerosuHa;
2YHNBeP3UTETCKI KNUHUYKM LieHTap Peny6nuke Cpncke, barba Jyka, Penybnmka Cpncka, bocHa 1 XepuerorHa

CAXETAK

YBog [1ojaBa CHXPOHUX U METAaXPOHUX MANIUTHUX €NUTENHNX
1 Me3eHXMMHIMX TyMopa je peTka. IHpuNTpaT!BHM fyKTanHm
KapLMHOM [0jKe PeTKO Aaje MeTacTase Y raCTPOVMHTECTUHATHOM
TPaKTY, a Kaf ce MnojaBe, NpefCTaBsbajy 3HauajaH aAudepeHumjan-
HO-ZAMjarHOCTMYKM Npobniem. MopdonoLKK, Mory UMUTMPATK
npvMapHe KapLyHOME NI0KaiM30BaHe Y raCTPOUHTECTUHANTHOM
TPaKTY UM NEPUTOHEYMY.

Mpuka3s 6onecHuKa MpriKasaHa je 6onecHMLa ca NPUMapHNM,
CVYHXPOHVM 6UnaTepanHUM KapLYHOMOM 10jKe, KOju je HAKOH
neToroaumwber npahera fao metactase y nnyha, KOCcTu, nepu-
TOHEYM, Me3eHTEPMjyM 1 Y YUBOP JIOKaIM30BaH Y TaHKOM LipeBY.
Ysop je rpabeH o ABe ManurHe KOMMOHEHTE — ME3EHXVIMHE 1
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enuTenHe. Me3eHX1MHa KOMMOHEHTa je XUCTOMOLUKMX 1 UMYHO-
bEeHOTUMCKUX KapaKTepUCTUKa racTPOUHTECTHANIHOT CTPOMAJT-
Hor Tymopa (TVCT), a enutenHa KOMMOHEHTa je MOPGONOLLKM
1N UMYHOXNCTOXEMUjCKM MAEHTUYHA MPUMAPHO AWjarHOCTU-
KOBaHMM KapuMHOMUMa fojKe. 360r Tora je TYMOPCKU YBOP
NHTepnpeTupaH Kao npumapHu MICT TaHKor LpeBa, y KojeM
je youeH MeTacTaTCKy Aen03nT AYKTaIHOT KapLMHOMa A0jKe.
3aksbyyak MetacTtase KapLMHOMa JOjKe y opraHe racTpoviH-
TECTVHANHOr TpaKTa ce cpefy PeTKo, yrNaBHOM Y TEPMUHATHOM
cTagujymy 6onectu. Metactasa KapuvHoma pojke y T’MCT Huje
onuvcaHa y AoCTYMNHOj nMTepaTtypu.

KrbyuHe peun: KapunHOM [0jKe; raCTPOUHTECTUHAHMN CTPO-
ManHu1 TyMOp; MeTacTasa
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Pulmonary embolism as the first sign of the
nephrotic syndrome
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SUMMARY

Introduction Pulmonary embolism (PE) is a serious complication of deep venous thrombosis, with a
significant morbidity and mortality. More often, PE complicates the course of the nephrotic syndrome
(NS), in particular when the disease is active, but it may occur as the first sign of illness when the diag-
nosis of the NS is being delayed as a result. Membranous nephropathy is, generally speaking, the most
commonly reported glomerulonephritis associated with the increased risk of thrombosis.

Case outline This report summarizes our experience with three young male patients (a 26-year-old, a
22-year-old, and a 45-year-old), in which PE was the first presenting feature of the NS. All of them were
admitted to the hospital experiencing chest pains, dry cough, and shortness of breath. One of them had
high temperature and the other two swelling of the lower parts of legs. Computed tomography of the
thorax showed pulmonary artery thrombosis in all three patients. Diagnosis of the NS was confirmed
by laboratory analysis, while renal biopsy showed membranous nephropathy. The treatment was based
on the pulse of methylprednisolone (1.5 g over a period of three days), with alternating therapy of oral
corticosteroids and cyclophosphamide on a monthly basis during six months. After six months, two
patients reached incomplete remission, while the third one still has the NS and normal renal function.
Conclusion Not so rare occurrence of thromboembolic events in the NS suggests that one should always
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suspect the NS in all patients with deep venous thrombosis or PE.
Keywords: nephrotic syndrome; membranous nephropathy; pulmonary embolism

INTRODUCTION

Pulmonary embolism (PE) is a serious com-
plication of deep venous thrombosis (DVT),
with a significant morbidity and mortality [1,
2]. PE most commonly occurs from DVT of
legs or renal venous thrombosis, although in
many cases the location of thrombosis hasn’t
been found in other areas. Thromboembolism
is among the most serious complications of the
nephrotic syndrome (NS) [3, 4]. PE may com-
plicate the course of the NS, especially when
the disease is already active, or, less commonly,
it may appear as the first sign of illness and fail
to be identified, in which case usually delays
the diagnosing of NS.

We shall present three cases of NS, where PE
was the first sign of membranous nephropathy
(MN).

Casereport 1

A 26-year-old man was admitted to the Clinic
for Lung Diseases complaining of chest pains,
dry cough, high temperature, and shortness of
breath. The initial chest radiography was nor-
mal. Bronchopneumonia was suspected and
treatment with antibiotics was initiated. Two
days upon admission, additional deterioration
of breathing occurred. Electrocardiogram

showed sinus tachycardia. In laboratory analy-
sis, an elevation in D-dimer (36 mg/1) was ob-
served, as well as a decrease in antithrombin IIT
activity (76%). Computed tomography of the
thorax showed thrombosis of the pulmonary
arteries and also in the branches of the lower
lobes. Anticoagulant therapy was introduced
(low-molecular-weight heparin, then oral an-
ticoagulation). Other sites of thrombosis were
excluded after performing the Doppler sonog-
raphy of the lower limbs and renal veins. On
cardiac echography, there were no signs of pul-
monary hypertension. Ultrasound examination
revealed enlarged kidneys (13 cm in diameter)
with normal parenchymal thickness and echo-
genicity. Immunology tests were normal. Blood
analysis: hemoglobin 156 g/l, urea nitrogen
3.4 mmol/l, creatinine 57 umol/l, total protein
36 g/1, albumin 14 g/1, total cholesterol 8.2 mmol/l,
and triglyceride 3.3 mmol/l. Urine sediment
analysis revealed 10-15 red blood cells. Uri-
nary protein excretion was 12 g / 24 hours,
clearance of creatinine was 181 ml/min. A
nephrologist was consulted and the diagno-
sis of nephrotic syndrome was confirmed.
Percutaneous renal biopsy was done and the
specimen showed glomeruli with mild thick-
ening of the glomerular basement membrane
with granular deposition of IgG, compatible to
MN (Figures 1 and 2). A detailed examination
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Figure 1. Light microscopy - mild thickening of the glomerular base-
ment membrane (periodic acid - Schiff reaction, x 400)

Figure 2. Immunofluorescence microscopy — granular deposition of
immunoglobulin alongside glomerular basement membrane (x 400)

excluded secondary causes of MN. The treatment was based
on the pulse of methylprednisolone (1.5 g over a period
of three days), with alternating therapy of oral corticoste-
roids and cyclophosphamide on a monthly basis during six
months. The symptomatic therapy included ACE inhibitors,
a diuretic, and statin. After six months of treatment, we
registered partial remission of NS, and after 12 months,
complete remission with proteinuria 0.3 g / 24 hours.

Case report 2

A 22-year-old man was admitted to the Coronary Intensive
Care Unit with chest pain and shortness of breath. Several
days before the admission to the hospital, the patient no-
ticed a swelling of his legs, which disappeared quickly. In
initial laboratory tests, D-dimer was high, while cardiac
enzymes were normal. Electrocardiogram showed sinus
tachycardia. Blood gases in arterial blood were normal.
Computed tomography of the thorax showed thrombosis
of the pulmonary artery. The patient was treated with an-
ticoagulant therapy (low-molecular-weight heparin, then
oral anticoagulation). On cardiac echography there were
no signs of the pulmonary hypertension. Other sites of
thrombosis were excluded after performing the Doppler
sonography of the lower limbs and renal veins. Thrombo-
philia screening tests (antiphospholipid antibodies, protein
C and S, antithrombin III, factor V mutation) were normal.
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Figure 3. Computed tomography of the thorax — thrombosis in lobar
branches of the right pulmonary artery

The laboratory analysis showed that the renal function was
normal, while total cholesterol was high. Analyses of urine
were not done. Upon full recovery, he was discharged from
the hospital with oral anticoagulation. After four months,
the patient got respiratory infection with secretions from
the nose, followed by cough and high temperature. He
suddenly began to swell (swelling of the eyelids and legs,
stomach distension) and became oliguric, when he went
to the Emergency Room. A nephrologist was consulted
and he was admitted to the Clinic for Nephrology. Labo-
ratory analysis showed hemoglobin 136 g/l, urea nitrogen
6.2 mmol/l, creatinine 78 umol/l, total protein 34 g/1, albu-
min 17 g/1, total cholesterol 9.2 mmol/l, and triglyceride
2 mmol/l. Urine sediment analysis revealed 5-7 red blood
cells. Urinary protein excretion was 10 g / 24 hours, clear-
ance of creatinine was 171 ml/min. Ultrasound examination
revealed enlarged kidneys (12 cm in diameter) with normal
parenchymal thickness and echogenicity. The diagnosis of
the NS was confirmed. The patient’s treatment was changed
to low-molecular-weight heparin, and percutaneous renal
biopsy was done. The specimen showed glomeruli with dif-
fuse thickening of the glomerular basement membrane with
granular deposition of IgG, compatible with MN. A detailed
examination excluded secondary causes of MN. The treat-
ment was based on the pulse of methylprednisolone (1.5 g
over a period of three days), with alternating therapy of
oral corticosteroids and cyclophosphamide on a monthly
basis during six months. Symptomatic therapy included
ACE inhibitors, a diuretic, and statin. After six months of
treatment, we registered partial remission of NS, proteinuria
decreased to 3 g/ 24 hours. After 12 months, the proteinuria
continues to maintain the same level.
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Case report 3

A 45-year-old man was admitted to the Clinic for Lung
diseases complaining about the stabbing pain in the left
half of the thorax (that intensifies during the intake of
air), shortness of breath, and swelling of lower legs. The
symptoms began two days before the admission. Auscul-
tation of the lungs revealed impaired breathing on both
lower sides. Electrocardiogram showed sinus tachycar-
dia. The arterial blood gases were normal, with a PH of
7.47, partial pressure of oxygen of 8.3 kPa, partial pres-
sure of carbon dioxide of 5.5 kPa, oxygen saturation of
93%. Laboratory analysis showed that the D-dimer was
elevated (16.5 mg/l). Computed tomography of the tho-
rax showed partial thrombotic mass in both lobar and
segmental branches of the medial segment of the right
middle lobe and smaller pleural effusions in laterobasal
segment of the lower lobe (Figure 3). PE was diagnosed.
He was treated with low-molecular-weight heparin
(80 mg of enoxaparin twice per day), oxygen, and antibiot-
ics. Other sites of thrombosis were excluded by Doppler
sonography of the lower limbs and renal veins. On cardiac
echography there were no signs of pulmonary hyperten-
sion. Immunology tests were normal. Laboratory analysis
showed elevated white blood cell count and C-reactive pro-
tein (12.7 x 10°/1and 117 mg/1), creatinine 69 umol/l, total
protein 51 g/l, albumin 19 g/l, total cholesterol 14.6 mmol/l,
and triglyceride 2.9 mmol/l. Urine protein was quantified
at 7.4 g / 24 hours, clearance creatinine 128 ml/min. A
nephrologist was consulted and the diagnosis of NS was
confirmed. Renal biopsy was performed and specimen
showed glomeruli with mild thickening of glomerular
basement membrane with granular deposition of IgG,
compatible with MN. A detailed examination excluded
secondary causes of. The treatment was based on the pulse
of methylprednisolone (1.5 g over a period of three days),
with alternating therapy of oral corticosteroids and cyclo-
phosphamide on a monthly basis during six months. ACE
inhibitors, a diuretic, and statin were prescribed. After six
months of treatment, proteinuria continues to maintain
the high value of 9.6 g / 24 hours. After 12 months, cy-
closporin was introduced and we have registered clinical
improvement (without leg edema) and incomplete remis-
sion of NS with proteinuria of 4.5 g / 24 hours.

DISCUSSION

Membranous nephropathy is the most common cause
of the NS in adults [5]. The etiology of approximately
75% of MN cases is idiopathic [6]. The peak incidence
occurs in the fourth to fifth decade of life, with predomi-
nance in men [7, 8]. Proteinuria is the typical presenta-
tion of MN and the NS occurs in 70-80% of patients [9].
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Thromboembolism is the most significant life-threatening
complication of NS [3, 4]. It can be found in any major
blood vessel and incidence varies from 8% to 36% in lit-
erature [10, 11]. Most of venous thromboses occur within
the first six months after the NS diagnosis [12].

Kayali et al. [13] found that patients with NS had
greater risk for both DVT and PE, with a relative risk of
1.72 and 1.39, respectively. In contrast to them, Suri et al.
[14] showed that PE was more common than DVT (25.7
versus 16.6%, respectively); however, this study included
only 34 pediatric patients with the NS. Kumar et al. [15]
confirmed in their examination that idiopathic MN is a
prothrombotic state, particularly in the first six months of
the diagnosis, and that PE was the most common throm-
boembolic event in their patients.

According to Annual Report of Kidney Biopsies in Ser-
bia, incidence of the MN in Serbia (observed period 2010-
2014) was 9.4-11.7% [16, 17, 18]. In our cases, PE was the
first presenting feature of the NS. No other site of throm-
bosis was detected in our patients. Only one patient expe-
rienced, in addition to respiratory symptomatology, swol-
len legs on admission to the hospital, and the second one
reported the known history of swelling. Two of the patients
were very young men, and the third one was a middle-aged
man. In one patient, urine analysis wasn't done during the
first hospitalization, thus delaying confirming the diagnosis
of the NS.

Several specific clinical markers are being used for
stratifying patients with the risk of thrombotic events,
such as a biopsy-proven diagnosis of MN and albumin
level < 28g/1 in patients with MN.

Barbour et al. [19] analyzed patients with the idiopathic
NS and showed that the diagnosis of MN was associated
with an increased risk of thromboembolism compared to
FSGS and IgAN. Lionaki et al. [20] showed that an albu-
min level < 28 g/l was independently associated with a
higher thrombotic risk. Kumar et al. [15] found that the
24-hour proteinuria > 10 g/day could be regarded as an
independent risk factor for thromboembolic events in
patients with idiopathic MN, irrespective of the serum
albumin. In all of our cases, all the patients had serum
albumin < 20 g/1. Two of them had proteinuria > 10 g/day.
All the patients had a biopsy-confirmed diagnosis of MN.
Considering that they were all treated with anticoagula-
tion therapy, the kidney biopsy was done with great cau-
tion, and we didn’t detect any relevant complications. By
detailed examination, secondary causes of MN were ex-
cluded (diabetes mellitus, infection, autoimmune disease,
malignancies, effect of drugs). In addition to anticoagula-
tion therapy by heparin or warfarin, they were treated with
immunosuppressive protocol for MN. We didn’t detect a
repeated thromboembolic event. Full remission of the NS
was achieved in one patient, while partial remission oc-
curred with other two patients.
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Em60nuja nayha Kao npBu 3HaK HePPOTCKOTr CUHAPOMA

JeneHa Maenosuh', Carba Cummnh-Orpuzosuh'?, bpanucnasa Munenkosuh?3, AHa boHTnh!, Buwtba Nlexanh'2, Pagommp

Haymosuh'?

'Knunnukn ueHtap Cpbuje, Knuuika 3a Hedponorujy, beorpag, Cpbuja;
2YHusep3uTet y beorpapy, MeauunHckn dakynter, Beorpag, Cpbuja;
*KnuHnuku yeHTap Cpbuje, KnuHuka 3a nynmonorujy, beorpag, Cp6uja

CAXETAK

YBop Em6onuja nnyha (EM) npepctaba komnavkauujy gy6oke
BeHCKe TPOMOO3e Kojy KapaKTepuLue 3HayajaH mopbuanteT
1 MopTanuTeT. YecTo ce jaBrba Ko 6onecHuka ca Beh gujar-
HOCTUKOBaHUM HedpoTckum cuHapomom (HC), nocebHo Kapa je
6onect y akTMBHOj $pasu, anu Moxe Ce jaBUTK 1 Kao NPBU 3HaK
6onecT v Tapa ce nako npesnan. MembpaHo3sHa HedponaTuja
(MH) Hajuewhu je Tvn rmomepynoHedpuTMCa Koju ce noBesyje
Ca NoBYILIEHNM PV3MKOM 3a TPOM603Y.

Mpukas 6onecHnka Ko Tpu mylukapaua ENM je gujarHoctukosa-
Ha Kao npBw 3Hak HC. CBy 6onecHULM cy Ha npujemy y 6onHuULy
nmanu 6oy rpya1Ma, CyB Kaluasb v ocehaj HegocTaTka Ba3ayxa.
JepaH 6ONeCHVK je MMao MOBULLEHY TEMMEPaTypy, a Apyra fiBa
Cy Aanu nopaTak o oTuLakby NoTKoneHuua. KomnjyteprsoBaHom
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ToMorpadujom rpyaHOr KoLa NOCTaB/beHa je AnjarHo3a TpoMm-
603e nnyhHe apTepuje. JogatHumM aHanm3ama oTkpuseH je HC,
a buoncujom 6ybpera Kog cBa Tpy 6onecHuKa ytepheHa je MH.
BonecHuuy cy neyeHu nyncesuma metunnpegHusonoHa (1,5 g
TOKOM TPU AiaHa) 1 HaM3MEHNYHOM MeCeyHOM NPYMEHOM KOp-
THKOCTepounaa v umknodochammaa per os TOKOM LLEeCT MeceLjy.
lMocne 3aBpLUeHe LWecToMeceYHe Tepaniuje, Kog ABa bonecHuKa
je nocturHyTa nHkomnnetHa pemmcuja HC, a Kog Tpeher 6onec-
HnKa ogpxao ce HC ca HopmanHom dyHKLMjom by6pera.
3aksbyuak Vimajyhn y Bugy yecty nojaBy TpomM60eM60NNjcKImX
Komnnukayuja kog HC, kog cBux 6onecHUKa ca IyboKom BeH-
cKoM Tpombo3om 1 EMN Tpeba mucant Ha HC.

KrbyuHe peun: HedpoTCKM CMHAPOM; MeMOpaHO3Ha Hedpona-
Tuja; embonuja nnyha
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Dysgerminoma and pregnancy
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SUMMARY

Introduction Dysgerminomas are germ cell ovarian tumors. They affect young females, prevalently
during childhood. The problem arises when dysgerminoma is diagnosed in women of reproductive age
who have never given birth and require a surgical procedure.

Case outline A 28-year-old patient was admitted to hospital in week 26 of her first pregnancy. The
reason for patient hospitalization was the growth of the isthmic myoma diagnosed by her obstetrician-
gynecologist in the primary care unit. By examining the medical history of the patient, the following
was revealed: A year and a half before pregnancy she was diagnosed with left ovary dysgerminoma. The
patient’s medical history led us to conclude that uterine myoma was a misdiagnosis and that the actual
diagnosis was dysgerminoma of the right ovary. The surgery was performed after the fetal viability had
been achieved.

Conclusion Malignant ovarian tumours may occur in young women during pregnancy and increase
in size significantly in a short period of time, although their recurrence is not expected in such a short
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period of time after surgical treatment. This poses a great challenge for obstetricians.
Keywords: dysgerminoma; malignant; ovarian germ cell tumor; pregnancy

INTRODUCTION

Dysgerminomas are germ cell ovarian tumors.
About 20% of all ovarian tumors originate from
germ cells, whereas only 3% of them are ma-
lignant. Dysgerminomas account for about 1%
of all germ cell tumors but they are frequently
malignant [1]. They affect young females, prev-
alently during childhood, and the vast majority
of them need and respond well only to chemo-
therapy. The problem arises when dysgermi-
noma is diagnosed in women of reproductive
age who have never given birth and require a
surgical procedure. A more serious situation
occurs if dysgerminomas develop in young
patients during pregnancy, which poses many
medical and ethical dilemmas. We present a
case of a young patient with a previous history
of a dysgerminoma managed by left adnexec-
tomy. The patient conceived two years after
the surgery. However, a dysgerminoma of the
right ovary was diagnosed in the sixth month
of pregnancy. The surgery was performed after
the fetal viability had been achieved.

CASE REPORT

A 28-year-old patient was admitted to hos-
pital in week 26 of her first pregnancy. The
reason for hospitalization was the growth of
the isthmic myoma diagnosed by her obste-
trician-gynecologist in the primary care unit.
Ultrasonography revealed a viable pregnancy at

24 weeks of gestation and a solid mass of un-
certain origin, 100 x 100 mm in size, detected
on the right side of the uterus. An ultrasound
examination performed four weeks earlier
showed a mass 60 x 60 mm in size.

By examining the medical history of the
patient, the following was revealed: a year and
a half before pregnancy, the patient was diag-
nosed with a left ovary dysgerminoma. She had
undergone left adnexectomy and the partial re-
section of the right ovary. Dysgerminoma with
a negative immunoprofile (alpha-fetoprotein,
inhibin, and epithelial membrane antigen) and
a positive immunoprofile of the tumor (reticu-
lin and a high level of Ki67) was confirmed by
histopathology. The pathology of a part of the
right ovary showed only corpus luteum. The
surgery was the only management option. The
control ultrasound as well as tumor markers
six months before pregnancy were normal. The
patient’s hystory led us to conclude that uter-
ine myoma was a misdiagnosis and that the ac-
tual diagnosis was dysgerminoma of the right
ovary. The laboratory findings were as follows:
D-dimer 5,022 ng/mL, lactate dehydrogenase
12,715 IU/L, aspartate transaminase 95 U/L,
alanine transaminase 174 U/L. The magnetic
resonance imaging (MRI) finding in week
27/28 of the pregnancy showed a giant tumor
in the pelvis, 200 x 200 mm in size, ascites,
lymphomegaly, and bilateral hydroureterone-
phrosis (Figure 1). The pregnancy was termi-
nated at week 31/32 of gestation by Caesarean
section and a viable preterm female baby was



Figure 1. Pelvic MRI; coronal reconstructed T2-weighted images show: a) a large intermediate signal solid mass with prominent fibrovascular
septa, occupied pelvic cavity with upward extension into abdominal cavity (arrowhead); in the caudal part of the mass another lobulated mass
corresponding to a conglomerate of lymph nodes is shown (arrow); b) para-aortic lymph node mass (arrow); c) mass effect on adjacent struc-
tures with consequent hydroureteronephrosis; the diameter of the ureter measured up to 13 mm (arrow); d) coronal fat-saturated T1-weighted
image shows the displacing of fetus cranially (arrowhead)

born with birth weight of 1,630 g and the Apgar score of
7/10, 8/10 at the first and fifth minute of life, respectively.
Afterwards, the total abdominal hysterectomy with right
adnexectomy, omentectomy, para-aortic, iliac, and obtu-
rator lymphadenectomy was done. The distal part of the
right ureter was also resected and the ureterocystostomy
was performed. The patient subsequently underwent che-
motherapy with bleomycin, etoposide, and platinum (BEP,
four cycles). The patient is currently free of the disease two
years post-treatment, with a healthy baby.
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DISCUSSION

As mentioned above, dysgerminomas are tumors origi-
nating from the primordial ovarian germ cells. Dysger-
minoma has a classic correlation with seminoma of the
testis, having an identical histological structure. Germ cell
tumors account for about 70% of ovarian neoplasm cases
during the first decades of life, and are rarely found after
this period [2]. Approximately 80% of cases are reported in
patients under 30 years of age (mean age: 21 years), which
is a finding consistent with our case.

www.srpskiarhiv.rs
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The incidence of adnexal masses associated with preg-
nancy varies from 1 in 80 to 1 in 8,000 pregnancies, based
on different studies. The frequency of ovarian tumors in
such adnexal masses is between 1 in 80 and 1 in 2,200
pregnancies [3]. The reported rate of malignant tumors in
the total number of ovarian tumors associated with preg-
nancy was from 1.3% to 7.9%. In fact, in a study by Ueda
et al. [4], among 106 cases of ovarian tumors discovered
during pregnancy, only five (4.7%) were malignant. The
most common diagnosis was dermoid, while dysgermi-
noma was noted in only one case.

Over a 10-year period, only two cases of dysgerminoma
during pregnancy have been diagnosed at our clinic, which
represents less than 1% of cases. This fact may lead to a
conclusion that the rate of the malignant ovarian tumors
associated with pregnancy is very low. This discrepancy of
ovarian malignancy incidence between pregnant and non-
pregnant women can be explained by the age difference
among women [5]. Most patients with a malignant ovarian
tumor were over 40 years of age, and these patients were
rarely pregnant. Thus, dysgerminoma may be the only ma-
lignant ovarian tumor to be kept in mind when detecting
adnexal mass during pregnancy.

Taking into account the rarity of this tumor, a misdi-
agnosis during pregnancy is not uncommon, as it was the
case here. A literature review reveals that it is not unusual
to misdiagnose dysgerminoma by an ultrasound exami-
nation and diagnose uterine fibroids instead. In our case,
dysgerminoma was misdiagnosed as a fibroid uterus not
only by ultrasound but also by the MRI. MRI has a sensi-
tivity of about 98% for detecting the origin of an ovarian
tumour. However, there have been reports of mistaking a
malignant ovarian tumor for pedunculated uterine fibroid
with areas of cystic degeneration, as in our case [6]. Ovar-
ian tumors generally remain asymptomatic, until they are
discovered due to their large size or related complications.

In the current case, dysgerminoma was diagnosed as a
result of the enlargement of the pelvic mass thought to be a
uterine fibroid. The 14-week obstetric ultrasound showed
a corpus luteum cyst in the enlarged right ovary, but all
diameters were within the normal range. The 20-week
obstetric ultrasound showed a pelvic mass diagnosed as
uterine fibroid with a diameter of 60 mm, while the mass
was twice as large four weeks later. The specialist literature
indicates that certain neoplasms may undergo geometric
growth of up to 20% of their original size in a very short
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period of time (one to two months). The structure, consis-
tency, and contiguity with the uterus all pointed to uterine
tibroid, as was demonstrated by the ultrasound examina-
tion. For this reason, the above finding was perceived as
uterine myomatosis, and if there is a suspicion of a uterine
myoma in pregnancy, the diagnostic procedure is not the
same as in a case of a malignant ovarian tumor, when test-
ing for tumor markers, pelvic MRI, and other diagnostic
methods are performed. Although dysgerminoma is high-
ly suspected when a patient has phenotypic signs of certain
syndromes associated to states like Cowden syndrome,
ataxia telangiectasia syndrome, Swyer syndrome (pure
gonadal dysgenesis associated with the XY 46 karyotype),
and Apert syndrome (an autosomal dominant disorder),
in this particular case, the suspicion should be based on
the previous medical history of the patient [7-10].

Our patient was diagnosed with the left ovary dysger-
minoma one and a half years before the pregnancy and
she underwent surgery. No precise recommendations
for further outpatient follow-up are known based on any
randomized controlled trials. However, follow-up should
maximize the ability to identify recurrences while mini-
mizing risks. Follow-up care depends on the stage of the
disease, which is typically predictive of recurrence risk.
Ovarian dysgerminomas tend to recur most often in the
first two to three years after treatment. Therefore, most
authors suggest follow-up observation and a physical ex-
amination every three to four months for the first three
years, every six months during the fourth and fifth year,
and annual surveillance thereafter. Typically, the authors
do not recommend any adjuvant chemotherapy for stage Ia
dysgerminomas as was the case with the first surgery. Al-
though 10-15% of stage Ia tumors may recur, essentially all
of them are salvaged with chemotherapy [11]. This patient
underwent all postoperative checkups. However, since she
conceived afterwards, she was probably not provided with
an adequate follow-up. It may also be hypothesized that
pregnancy induces rapid growth of tumor, although fur-
ther studies are needed to confirm the hypothesis.

By publicizing this case, we aim to raise awareness
of malignant ovarian tumors possibly affecting young
females in pregnancy, the volume of which may rapidly
increase within a very short period of time although the
recurrence of previous malignant disease is not expected
in such a short period after surgery. This poses a great
challenge for obstetricians.
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'KnuHnukn ueHTap Huw, KnuHuka 3a ruHekonorujy u akywepctso, Huw, Cpbuja;

2YHuBep3uTeT y Huwy, MegnumHckmn dakyntet, Huw, Cpbuja;
3KnuHnyky yeHTap Huw, Onembetbe 3a paguonorujy, Huw, Cp6uja

CAMETAK

YBop [lncrepmviHOMI Cy TYMOPU repMnHaTUBHYX henvja jajHu-
Ka. Hajuewwhe ce jaBrbajy Kog mnahux ocoba 1 1o y fevjem fo6y.
Mpobnem HacTaje Kafa ce NOCTaBU AnjarHo3a AMcrepMrHoma y
penpoayKTYBHOM NEPVOAY U Kafa je NoTpebHO NeunTn ra Xum-
PYpLLKY @ bonecHULa joLl YBEK Huje 0CTBapUia CBoje MOTOMCTBO.
Mpuka3s 6onecHuka Mpumnrpasuaa, 26 rogmHa ctapa, Npw-
M/bEHa je Y KNMHUKY Y 26. HeAerbU recTaumje 36or cymrbe Ha
€KCMaH31BaH PacT NCTMUYHOT MOMa OTKPVBEHOT YNTPa3By-
KOM Ofi FTMHEKOMOora y MP1MapHOj 3paBCTBEHO]j 3aWTuTK. Kog
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6onecHuLe je roguHy 1 No AaHa paHuje ypaheHa neBocTpaHa
a[lHeKCceKToMUja 360r oBapujasHoOr AucrepmMmHoMa. [jujarHosa
MViOMa MaTepuLe je 61na norpeLiHa u paguno o AUCrepMnHO-
My IECHOT jajHuKa. X1PYPLLKO neyerbe AncrepmMmHoma obassbe-
HO je HaKOH NOCTU3ara PpeTanHe OAPKNBOCTU.

3ak/by4ak ManurHu Tymopw jajH1Ka MOry ce jaBUTy Ko Miia-
[UX XeHa TOKOM TpyaHohe ybp30 nocne XnpypLUKOr fneyera
1 3HayajHo yBehatu y KpaTkom nepuriogy.

KrbyuHe peun: jucrepmMrMHoM; TYMOpU repMnHaTuBHIX henuja
oBapujyMa; TpyaHoha
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novel mutation in the FAH gene
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SUMMARY

Introduction Hereditary tyrosinemia type 1 (HT1) is a severe hereditary metabolic disorder of tyrosine
metabolism due to fumarylacetoacetate hydrolase (FAH) deficiency and accumulation of toxic products in
tissues. More than 80 mutations in the FAH gene are presently reported on the Human Genome Mutation
Database. To date, no molecular genetic defects of HT1 in Macedonia have been described.

Case outline A female infant two and a half months old presented with failure to thrive, anemia, ede-
mas, and severe coagulation disturbances. The diagnosis of HT1 was based on high levels of serum
a-fetoprotein, increased serum tyrosine, and positive succinylacetone in urine. Nitisinone treatment
with tyrosine-restriction diet was immediately introduced. The patient, currently aged five years, has
normal growth, psychomotor development, and no focal lesions on abdominal MRI. A screening of the
FAH gene revealed two heterozygous mutations — c.[1A>G];[784T>A]. The mutation c.784T>A is a novel
one (p.Trp262Arg), and was predicted to be the cause of the disease by an in silico analysis.
Conclusion To date, this case is the first and only child with HT1 successfully treated with nitisinone in

MpumrbeHo - Received:
October 13,2016

PeBu3nja « Revised:
January 10,2017

MpuxeaheHo « Accepted:
February 7,2017

Online first: March 21,2017

Correspondence to:

Aco KOSTOVSKI
Department for Pediatric
Gastroenterohepatology

University Children’s Hospital,

Medical Faculty,
Skopje, Macedonia
acokos@gmail.com

our country. Also, this is the first report of an HT1 patient caused by the c.784T>A mutation.
Keywords: hereditary; tyrosinemia type 1; nitisinone; mutation

INTRODUCTION

Hereditary tyrosinemia type 1 (HT1) is a rare
but severe hereditary metabolic disorder of ty-
rosine metabolism. The worldwide prevalence
of HT1 is 1 in 100,000 newborns, but is more
common in some regions, notably in Quebec,
Canada [1, 2]. It results from fumarylacetoac-
etate hydrolase enzyme (FAH) deficiency, en-
coded by the FAH gene and an accumulation
of toxic products in many tissues, particularly
in the liver, kidneys, and the brain. Molecular
genetic testing by targeted analysis for the com-
mon FAH pathogenic variants and sequence
analysis of the entire coding region can detect
pathogenic variants in more than 95% of af-
fected individuals [3]. More than 80 mutations
in the FAH gene are presently reported on the
Human Genome Mutation Database (HGMD®
Professional 2016.2, http://www.hgmd.cf.ac.
uk). Patients from different ethnic groups with
HT1 have different common mutations in the
FAH gene [4].

HT1 patients typically present in infancy
with acute liver failure, cirrhosis, neurologic
crises, and renal tubular dysfunction with hy-
pophosphatemic rickets. If untreated, death
typically occurs before two years of age, al-
though chronic forms allowing longer survival
have been reported [5].

Biochemical findings include elevated suc-
cinylacetone in the blood and urine; elevated

serum concentrations of tyrosine, methionine
and phenylalanine, and elevated tyrosine me-
tabolites in urine. The evolution of the disease
has improved considerably since the introduc-
tion of nitisinone (NTBC) treatment depend-
ing on the age of the patient at diagnosis and
at the start of the treatment [6].

Herein we report the first HT'1 child from
Macedonia successfully treated with nitisinone
therapy. Due to the low incidence, as well as
difficulties in diagnostics of rare diseases in our
country, all previous cases were diagnosed with
an advanced liver disease and had unfavorable
outcome, either lethal or required urgent liver
transplantation. Also, this is the first patient in
whom the diagnosis of tyrosinemia was con-
firmed by a genetic analysis.

CASE REPORT

A female infant two and a half months old,
the second child of healthy nonconsanguine-
ous parents, presented with failure to thrive,
anemia, and edemas. The infant was born af-
ter 39 weeks of gestation, with the birth weight
of 3,100 g and had normal postnatal course.
No genetic diseases had been reported in the
family. The child was exclusively breastfed, but
experienced difficulties in gaining weight. Sev-
eral days prior the admission, swelling of the
abdomen, feet, and wrists was noticed. Physi-
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cal examination revealed a pale, unhealthy-looking infant,
with abdominal distension and peripheral edemas. The
weight was on the fifth percentile for the age. The liver
was enlarged 4 cm below the costal margin, non-tender,
and had firm consistency. The spleen was palpable 2 cm
below the left costal margin.

A laboratory analysis showed anemia, hemoglobin level
of 80 g/1, and red blood cell count of 2.83 x 10'%/1.

There was significant hypoproteinemia and hypoalbu-
minemia, with values of 32 g/l and 18 g/l, respectively.
The bilirubin level was slightly elevated, total bilirubin was
39 pumol/l, and conjugated 12 pmol/l. Serum transaminases
were within normal limits (65 U/l for aspartate transami-
nase, 59 U/l for alanine transaminase), and alkaline phos-
phatase was 970 U/L (normal 120-450 U/1). Coagulation
screening showed prolonged prothrombin time of 46 sec-
onds, and partial thromboplastin time was 33 seconds. Al-
pha-fetoprotein was > 10,000 IU/ml (normal < 87 IU/ml).
Blood gases and electrolytes were normal, as well as the
blood urea nitrogen and serum creatinine values. Se-
rum amino acid analysis showed elevated tyrosine of
396 mmol/L (normal value < 200 mmol/L). Urine organic
acid analysis revealed elevated succinylacetone. Ultraso-
nography of the abdomen showed hepatosplenomegaly, as-
cites, and the hypoechogenic structure of the renal medulla.

According to the findings, the infant was diagnosed
with tyrosinemia type 1 and nitisinone therapy (1 mg/
kg/day) was initiated combined with tyrosine-restricted
formula (Tyrex®, Abbott Nutrition, Lake Forest, IL, USA).
The patient received several plasma and albumin transfu-
sions and vitamin K supplementation.

Following the NTBC treatment, there was a significant
improvement of the liver function. Coagulation improved
two days after treatment initiation.

The child was followed-up regularly without further
hospitalizations. Parameters remained normal during the
follow-up. The serum tyrosine levels were frequently mea-
sured and maintained 200-400 mmol/L, as recommended.
Succinylacetone was negative two weeks after starting the
treatment and was determined yearly afterwards. Alpha-
fetoprotein was 8,298 IU/ml at the age of six months, and
312 IU/ml at 12 months. NTBC concentration at the age
of three years was 36.2 umol/l (target values 40-60 pmol/l);
thus, the nitisinone dose was increased. Annual follow-up
liver MRI has shown no focal lesions to date. The ophthal-
mological examination was scheduled every six months
and has always been normal. The child is now five years
old and has normal growth and psychomotor development.

Molecular analysis was performed. Genomic DNA
was isolated from the patient’s whole blood leucocytes
and from her parents’ afterwards. Fourteen coding exons
of the FAH gene (ENSG00000103876) and their flanking
intronic regions were amplified in 13 fragments by poly-
merase chain reaction. The products of the polymerase
chain reaction were sequenced in both directions on ABI
3500xL genetic analyzer (Applied Biosystem, Foster City,
CA, USA). In the patient’s DNA, genetic testing showed
two heterozygous mutations: c.1A>G in exon 2, inherited
from the child’s father, and ¢.784T>A in exon 10, inherited
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from the child’s mother. The ¢.784T>A mutation has never
been reported previously in HT1 patients, is not present
in the 1,000 genome database (http://www.1000genomes.
org/home), and was predicted to be disease causing (in
silico analysis, MutationTaster, Charité — Berlin University
of Medicine).

DISCUSSION

Hepatorenal tyrosinemia or tyrosinemia type 1 is a rare
autosomal-recessive disorder of tyrosine metabolism with
an incidence of 1:125,000 in central Europe [7]. Because of
the low global occurrence of HT'1, a considerable number
of cases may go unrecognized especially in absence of an
established newborn screening.

Our case presents the first report and the only HT1
patient from Macedonia diagnosed in early infancy and
successfully treated with nitisinone. Due to the limitations
of diagnostic tests in our country, many HT1 patients had
been unrecognized.

A recent study from Macedonia included four patients
with HT'1 diagnosed over a three-year period; two of the
patients had an unfavorable outcome with death occurring
at the mean age of 126 days, and one patient was trans-
ferred for a liver transplantation. The authors emphasize
the initial promising results of nitisinone treatment started
at that time [8].

HT1 children presenting before the age of six months
typically have acute liver failure with initial loss of syn-
thetic function for clotting factors. Our child presented
with liver dysfunction (edemas, jaundice, bleeding ten-
dency), an important feature for diagnosing hereditary
tyrosinemia type 1. The prothrombin time was markedly
prolonged and did not correct after vitamin K and plasma
supplementation. Paradoxically, serum transaminase levels
were normal and serum bilirubin concentration was only
slightly elevated, in contrast to most forms of severe liver
disease in which there is marked elevation of transami-
nases and serum bilirubin concentration. This discrepancy
in the liver function is described in the literature; resis-
tance of affected liver cells to cell death may be a possible
explanation [9].

Mayorandan et al. [7] in a recent study analyzed 168
patients with HT1 from 21 centers with the average age
of the diagnosis being 12.9 months; most of them were
symptomatic at diagnosis, with a combination of liver and
renal dysfunction. In their study, the acute liver failure was
significantly higher in the group of patients between two
and six months of age. Our patient had preserved renal
function. High serum tyrosine in combination with in-
creased a-fetoprotein level and severe coagulopathy raised
the suspicion of tyrosinemia in our patient. Detection of
succinylacetone in urine is the most reliable biochemical
diagnostic method for HT1. However, there is a reported
unusual case of a four-month-old infant with HT1 pre-
senting with severe liver disease and negative succinylac-
etone in urine. Fumarylacetoacetase protein and activity
was decreased, but not absent [10].
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Nitisinone, or 2-(2-nitro-4-trifluoromethylbenzyol)-
1,3-cyclohexanedione (NTBC), a potent inhibitor of 4-hy-
droxyphenylpyruvate dioxygenase, a step in the tyrosine
degradation pathway, has revolutionized the management
of tyrosinemia type 1 [6, 11].

Nitisinone administration usually results in a remark-
able clinical improvement within a few days in more than
90% of patients; thus, the treatment should commence as
soon as the diagnosis is confirmed, or even suspected be-
cause of liver disease [12].

If coagulation improves within one week, recovery can
be assumed; otherwise, an increase of the nitisinone dose
or liver transplantation should be considered [12]. Our
patient showed rapid improvement. Delayed NTBC treat-
ment is associated with an increased risk of liver carci-
noma and a requirement of the liver transplantation. May-
orandan et al. [7] in their study point out the necessity of
newborn screening programs to allow an early diagnosis
and access to adequate treatment, as they report a 2-12-
fold higher risk for developing hepatocellular carcinoma
depending on the age at the time the treatment was started
compared to patients treated as neonates. Also, psychomo-
tor impairments, attention-deficit hyperactivity syndrome
and behavioral disorders, neurological disturbances or
learning difficulties were present in very few patients when
NTBC treatment was initiated in the newborn period [7].

Our patient was monitored regularly in one-month in-
tervals during the first year of life, according to the recom-
mendations, and every three months after achieving good
control and stability, as well as the parents’ understanding
and compliance. The metabolic control was assessed by
determining succinylacetone concentration in dried blood
or urine and the level was always below the detection limit.

Nitisinone tolerance of in the child was good, without
any side effects. Mayorandan et al. [7] reported side effects
of NTBC treatment in very few patients: transient throm-
bocytopenia, leukopenia, and transient ocular symptoms.
Patients with side effects seemed to have higher range of
NTBC values compared to those with no side effects; how-
ever, because of the small sample size, statistical analysis
was not possible.

Unfortunately, we were not able to determine the ni-
tisinone level more frequently. Monitoring of nitisinone
plasma levels permits individual dosing, minimizing treat-
ment costs and side effects without hampering metabolic
control. However, the target level of nitisinone is not well
defined and varies among centers [13, 14].

Simoncelli et al. [15] provided a cost-consequence
analysis for all children with HT1 treated in Quebec, Can-
ada, between 1984 and 2009, concluding that nitisinone
treatment significantly improved the outcomes of patients
with tyrosinemia type I, while decreasing the utilization
of health care resources by significant reductions in the
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number and duration of hospital admissions, admissions
to a pediatric intensive care unit, and the number of liver
transplants.

Although molecular testing is not essential for diagnos-
ing HT1, it has greatly improved the diagnostic power for
the disease and is useful for prenatal diagnosis and genetic
counselling. Despite the fact that the spectrum of the FAH
gene mutation has been expanded, current knowledge is
not adequate for establishing the disease’s genotype—phe-
notype correlation.

Angileri et al. [4] in a recent study described the 95
mutations reported so far in HT1 with special emphasis
on their geographical and ethnic distributions, concluding
that such information should enable a preferential screen-
ing for mutations most predominant in a certain region
or ethnic group.

Our patient represents the first case from Macedonia
with genetically confirmed HT1. She was a compound het-
erozygote for two mutations — ¢.[1A>G];[784T>A]. The
¢.1A>G mutation is a missense previously known muta-
tion in codon 1 which changes the initial Met into Val
(p-Met>Val) and negatively affects the initiation of FAH
protein translation [16]. This mutation in a homozygous
state was also reported in patients with HT1 from Emir-
ates, Greece, and Saudi Arabia [17-20].

Georgouli et al. [18] reported a five-month-old infant
with HT1 presenting as Escherichia coli sepsis and severe
coagulopathy due to liver dysfunction. The patient was
homozygous for c.1A>G. Despite the early diagnosis and
NTBC treatment, the patient died from multi-organ failure.

Imtiaz et al. [19] reported five homozygous carriers of
the c.1A>G mutation in a cohort of 43 HT1 patients origi-
nating from the Middle East.

The other ¢.784T>A mutation detected in our patient is
a novel mutation, which changes highly conserved Trp**
into Arg (p.Trp262Arg). By an in silico analysis (Mutation-
Taster; PolyPhen-2 - public domain; SIFT - the University
of British Columbia, Vancouver, BC, Canada), this muta-
tion was predicted to be disease causing.

In conclusion, our patient presents the first experience
with nitisinone treatment in our country. Despite the ex-
cellent results, the child needs further careful monitoring
because of possible long-term complications, particularly
hepatocellular carcinoma.

Also, reporting of underlying mutations in HT1 pa-
tients who belong to different ethnic groups is helpful not
just for genetic counseling but also for further research.
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MpBo gete 3 MakeaoHuje ca TMPOCMHEMMjOM TUN 1 yCNELWwHO nevyeHo
HUTUCMHOHOM W NPUKa3 HoBe myTauuje y FAH reHy

Auo KoctoBckm', HukonnHa 3apaBecka’, MapkeTa TecapoBa?, Jupxu 3emaH?

'YHuBep3urtert,CB. hmpuno u Metoauje”, MegnumHckm Gpakyntet, YHUBep3uTeTCKa fieyja KnnHnka, Ckonbe, MakenoHuja;
*KapnoB yHuBep3uTeT, [pBr MeauUmMHCKK dakyntet, Onwta yH1Bep3nuTeTcka 6onHuLa, Oferberbe 3a neaujatpujy 1 aBonecLeHTHy MeauLmHy,

Mpar, Yewwka

CAXETAK

YBog XepepnutapHa Tupo3nHemuja Tun 1 (XT1) 036mrbaH je Ha-
cnegHu nopemehaj meTabonmsma TMPO3Ha Kojy HacTaje Kao
nocnepAunua HefocTaTka eHsrma dymapunaLeToaleT-xmaponase
1 HarommnaBakba TOKCUYHMX NPOAYKTa y PasHuM TKBUMa. [lo
cafia je onucaHo suwe of 80 myTauuja y FAH reHy, a HijegaH
cnyyaj myTauuja ca XT1y MakegoHuju.

Mpukas 6onecHuKa MeHCKO ofiojue cTapo 2,5 Mecella Huje
HanpeAoBano y TeXWHW, UMarno je aHeMujy, OTOKe 1 TeLUKe Mo-
pemehaje Koarynauuje. JujarHo3a XT1 je 3acHoBaHa Ha NoBU-
LIeHVM BPeAHOCTNMA a-GpeTonpoTenHa 1 TMPO3nHa Y cepymy, a
MO3UTUBHIM CYKLIMHWIALETOHOM y YpuHY. [locne noctassbarba
[ujarHo3e yBefieHo je Nneyere ca HUTU3MHOHOM U OrpaHnyere
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YHOCa TUpO3MHa y ncxpaHnu. locne net roguHa gete uma Hop-
ManaH pacT 1 NCMXOMOTOPHWU Pa3Boj, Kao 1 ypeaaH Hana3z MP
abpomeHa. MonekynapHom aHanv3om FAH reHa oTKpUBEHe cy
[Be xeTepo3urotHe myTauuje — c.[1A>G];[784T>A]. MyTtauuja
C.784T>A je HoBa (p.Trp262Arg) 1 cMaTpa ce OATOBOPHOM 3a
nojasy 6onectu (in silico analysis).

3akmyyak OBo je NnpBu 1 jeanHn cnyyaj geteta ca XT1 koju
je [0 caja y Haloj 3eM/bM YCMELIHO TPeTUPaH HUTU3UHOHOM.
Takohe, 0BO je NpBM 3BELLTa]j 3a C.784T>A myTauujy Kog XT1
6onecHuKa.

KrbyuHe peun: HacnepgHa; TUpo3nHemMuja TUn 1; HUTUCUHOH;
MyTaumja
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SUMMARY

The Silver Tsunami or population ageing has become a globally widespread phenomenon. The purpose
of this review is to observe its dynamics and consequences from a local Balkan perspective. The main
drivers of this unique demographic evolution are extended longevity, improved early childhood survival,
absorption of women into the labor markets, and consequences of sexual revolution leading to falling
female fertility. This process lasting well over a century is taking its toll on contemporary societies. Major
side effects are shrinking young labor force and growing pool of elderly and retired citizens in many coun-
tries. This equation tends to worsen further in the future threatening long-term financial sustainability
of public social and health insurance funds. Notable health expenditure growth, accelerating worldwide
since the 1960s, is to a large degree attributable to ageing itself. Growing share of senior citizens increases
demand for medical services and costs of health care provision. Home-based care provided by the family
caregivers presents another important reality putting a huge burden on modern communities. Serbs are
no exception in this landscape. Historical demographic evolution of this nation gives a clear evidence of
advanced and accelerated ageing, which is well documented in post-World War Il era. This synthesis of
rich published evidence shows clear upward parallel trend between the pace of population aging and
the growth of health expenditure. National authorities shall be forced to consider reform of the current
health care financing pattern inherited from the demographic growth era. This might be the only way
to smooth out the impact of population ageing on the financial sustainability of the health system and
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long-term medical care in Serbia.

Keywords: population; ageing; health expenditure; trend; Serbia; aged

INTRODUCTION

Population ageing or the so-called “Silver Tsu-
nami” presents a unique phenomenon in writ-
ten demographic history of the mankind over
the past eight millennia [1]. Traditional societ-
ies, regardless of the dominant ethno-religious
pattern or the way of life, were young societies
[2]. These were dominated by at least 15% of
children younger than five years and with the
portion of elderly aged over 65 significantly less
than 5%. In contemporary momentum, as we
approach year 2020, the growing portion of se-
nior citizens and the decreasing portion of chil-
dren are meeting a melting point, where these
two trend lines are about to cross each other for
the first time ever [3]. How did it all happen?
The social circumstances changed essen-
tially since the dawn of European Industrial
Revolution [4]. Although some of these na-
tions, such as the French one, entered the aging
process almost two centuries ago, this hadn’t
become a noticeable social and public-health
issue almost until the 1980s [5]. The fall of fe-
male fertility was caused by the sexual revolu-
tion, female education, and the absorption of
women into the labor markets worldwide [6,
7, 8]. These changes created effective financial
incentives for women to give birth to fewer
children. The second side of the equation were

successes of modern medicine. Early childhood
survival became far more successful and hu-
man longevity gains were bold [9]. Combined
effects of extended life expectancy of an aver-
age citizen at birth coupled with lower fertil-
ity effectively created the conditions for the
increase of median age within the society [10].

Once upon a time, poor agricultural na-
tions on European soil had a median popula-
tion age far below the age of 20. This landscape
resembles very few remaining contemporary
countries, such as Afghanistan or the states of
Sudanese Africa. These countries are marked
by the United Nations Population and Social
Affairs Division as eighteen ,,demographic
outliers.“ Unlike these, vast majority of nations
around the world, led by the earliest histori-
cal shift across industrialized Northern Hemi-
sphere, belong to the dominant ageing pattern
[11]. Nowadays, their median population age
is either approaching 40 years or even slightly
crossing this threshold.

RESHAPING THE POPULATION PYRAMID
OF MODERN-DAY NATIONS

Important part of the aforementioned far-
reaching changes is not only moving upward
the median population age bur rather reshap-
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ing the entire population pyramid. Once dominated by
the youth and children, today we face gradual but unidi-
rectional spreading of community share of senior citizens.
Although it affects both sexes, due to natural higher lon-
gevity of women in most cultures, there is an effect called
“feminization” of the senior population. This refers to the
domination of women among the elderly. Besides this, it
is possible to observe not only the growing percentage of
persons aged 60/65 or more, but also the growing portion
of persons in deep senium - older than 80. Actually, while
observing the landscape of changes, we see crystal clear ev-
idence supporting the accelerated population ageing across
the globe [12]. This means that the percentage point share
of the elderly has grown far more quickly during the past
three decades as compared to the previous three decades.

Some regions of the world entered this demographic
transition earlier than others and today find themselves
in a more advanced stage of ageing. Europe and Asia are
typical examples, each one in its own peculiar conditions.
So far, Europe remains the oldest continent, but as we
approach 2050, regardless of the recent one-child policy
shifts, it is obvious that China will become the fastest age-
ing large nation [13, 14]. A recent research on top ranked
emerging markets led by the BRICS and the Next Eleven
nations gives a hint on how this phenomenon is spread-
ing from the traditional high-income countries towards
the so-called newly-industrialized economies [15]. In
geographic terms, it usually means migration of decreas-
ing fertility pattern from the rich North towards the ris-
ing nations of the global South. Notable exception in this
group of countries is the Russian Federation with its early
historical roots of ageing in the late imperial Romanov era
and its exceptional industrial legacy of the former Soviet
Union [16]. Since the end of the Cold War in 1989 and
accelerated globalization in many world regions such as
the Eastern Europe, there is direct evidence of accelerated
population ageing in these new social circumstances [17].

THE IMPACT OF AGEING ON MEDICAL SPENDING

How does population ageing affect the demand for medi-
cal services and work load for national health systems
worldwide? There are several sides to this equation [18].
Firstly, there is the fact of simple labor market shrink-
ing and the serious issue of long-term financial sustain-
ability of national health systems [19]. Since the late 19th
century Bismarck-style initiatives, European tradition has
introduced modern risk-sharing arrangements and the
very concept of health insurance [20]. The target groups
during these early decades were industrial workers and
their families. The concept gradually became applied to
most layers of societies throughout the long course of his-
tory [21]. Surprisingly for many scholars, the first nation
to deliver universal health coverage for the entire nation
inclusive of the poor was the Soviet Union as early as back
in early 1930s with its renowned Semashko system [22].
The standard way of funding massive and hierarchical
modern-day health systems was imposing broad revenue
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base for the health insurance funds burdened on the shoul-
ders of employees and employers alike [23]. Be it this or
the general taxation model, a variety of different patterns
of health care funding in most contemporary societies rely
on a massive body of employed citizens. These people at
their best working life age are effectively supporting the
needs of elderly and retired citizens [24]. Most of these
financial strategies were historically derived many decades
ago, from the so-called population growth mode. They
have one important assumption: that lower younger floors
of the demographic building supporting the heavy upper
floors consisting of senior citizens will always prevail in
numbers and strength. Unfortunately, our time witnesses
putting this axiom to the limit. Lower floors are becoming
ever thinner and weaker and upper floors are becoming
more massive. The work force is shrinking while the pool
of retired citizens receiving and consuming all kinds of
social benefits is expanding [25].

The second fact refers to testified medical needs of
the elderly. Searching through the scholarly literature we
find an abundance of evidence that senior patients tend
to suffer from expensive chronic non-communicable dis-
eases. They do more frequent laboratory tests and imag-
ing examinations, have more outpatient physician visits,
frequent and lengthier hospital admissions, and consume
more prescription and over the counter medicines [26].
Furthermore, their need for occasional medical implants,
physiotherapy treatments, and psychotherapy is far more
exposed compared to younger counterparts. The crown
on the medical spending attributable to the age group of
60 and above is probably the last year of life. It is well
documented that the last year palliative and/or terminal
care, particularly the one referring to cancer, usually costs
as much as that individual’s entire lifetime medical con-
sumption [27].

The third contributing cost driver lies outside the entire
hospital sector and is frequently heavily underestimated.
It refers to the home-based care for the elderly, exhausted,
and sick persons [28]. Only a minor part of this care is
provided for by professional facilities and nursing staffs. To
a large extent, this burden relies on family caregivers. The
social costs of such an engagement are hidden, and visible
ones present only the tip of the iceberg [29]. Examples
from Israel and Japan witness the massive pool of people
in the community working hard at full-time jobs, with all
further ramifications for their families and their workplace
[30, 31]. Among many related ongoing developments, the
exploding pandemic of dementia worldwide will probably
make this burden far heavier in the foreseeable future, with
Asia and Europe in the lead.

An essential part of the global transformation of health
expenditures among the regions with entirely different
economic models is the fact that low- and middle-income
countries are overtaking an increasingly growing share of
the World’s total health spending [32]. This fact becomes
most obvious when we compare the leading among the
traditional free-market high-income economies such as
G7 and the leading emerging markets such as the BRICS
[33]. In a three-decade time horizon it is clear that partici-
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pation of the latter led by China is getting bigger at the ex-
pense of the former group of countries led by the US [34].

AGEING AMONG SERBS

Serbs as one of the traditional nations of Europe since an-
tiquity began to age almost a century ago [35]. Prior to
World War I, there had been the 1870-1910 time window
testifying of exceptionally high birth rates and top-ranked
fertility in most of Europe. Since those days, fertility has
been falling faster or slower, depending on historical cir-
cumstances and overall social welfare [36]. Most authors
recognize constant negative migration rates as a contrib-
uting factor to the ageing process [37]. Nevertheless, de-
creasing fertility rates and extended longevity remain as
the major drivers [38]. Life expectancy at birth was grow-
ing in Serbia as in most other similar Eastern European
countries significantly in the decades immediately follow-
ing World War II. These successes were partly attributable
to the established methods of preventive and clinical medi-
cine, but probably far more to the improved welfare and
living standards. Upward trend characteristic of the so-
cialist era of peaceful prosperity in the former Yugoslavia
ended with civil wars of 1990s [39]. Consecutively, in these
years, there was a peak of total population size in Serbia,
which continued to shrink further in the upcoming years
marked with poverty. Partial economic recovery since the
early 2000s shaken by the global recession reaching Ser-
bia only in 2010/2011 had some visible impact on fertility
rates. In the meantime, government population policies
proposed some measures of support to the childbearing
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families. Heavy emphasis was on the third-child policy,
whose implementation was poor and heavily dependent
on frequent government mainstream priority changes in
the country. Regardless of some temporary successes, the
downward trend remains persistent in the long run in all
major demographic trends [40].

Official UN Population and Social Affairs registries
provide data on ageing indicators for most countries for
the 1950-2015 period and a medium scenario forecasts up
to year 2100. It is tempting to observe some of these data
in comparison with the data on health spending in Serbia.
Unlike demography, it was only since establishing the Na-
tional Health Accounts System in 1995 that financial flows
within the national health systems became measurable in
an internationally comparable manner. Therefore, we can
consider some of these data in Table 1 presented below.
Both sets of population and economics variables refer to
the Republic of Serbia within the 1995-2015 time window
or the closest years available. Among the most remarkable
changes is the increase of the median age, from 34.1 to 20.6
years in only two decades (Table 1). At the same time, total
per capita health spending in the purchasing power parity
terms grew from $246 in 1995 to $1,312 in 2015 (Table 1).
The latter changes are far more dynamic and dependent on
the affordability issues and the overall welfare in the coun-
try. Nevertheless, there remains one important indicator of
growing priority of health spending for the national policy
makers. Share of gross domestic product available devoted
to health care jumped from approximately seven to 10 per-
centage points. Unlike in some mature economies as in the
case of Japan, Serbian official statistics have no insight into
the part of medical consumption attributable to the elderly

Table 1. Demographic indicators of ageing in Serbia and health care expenditure indicators 1995-2015 according to the United Nations and

the World Health Organisation estimates

Demographic indicators of ageing in Serbia* s thg logiest | 2015 el th.e dllogizss Difference
year available) year available)
Population aged less than 15 years (%) 17.05 14.36 -5.8
Population aged over 60 years (%) 17 244 +7.4
Median age (years) 34.1 40.6 +6.5
Total fertility rate (per woman) 1.92 (1995-2000) 1.56 (2010-2015) -0.36
Number of live births (thousands) 650.41 (1995-2000 458,76 (2010-2015) -191.65
Number of deaths (thousands) 524,34 (1995-2000) 566.83 (2010-2015) +42.49
Ratio between the number of live births and deaths 1.24 (1995-2000 0.81 (2010-2013) -0.43
Life expectancy at birth, male/female (years) 69/75 (1995-2000 72/77.5 (2010-2015) +3.0/+25
Old-age dependency ratio (ratio of population 65+ per 100 population 15-64) 17.2 25.6 +8.4
Potential support (ratio of population 15-64 per population 65+) 5.8 3.9 -1.91
Life expectancy at birth (both sexes combined) (years) 71.97 (1995-2000) 74.65 (2010-2015) +2.74
Life expectancy at age 60 (both sexes combined) (years) 17.71 (1995-2000 19.12 (2010-2015) +1.41
Health care expenditure indicators**
Total health expenditure % gross domestic product 7% 109% @14 +3%
Total expenditure on health per capita at PPP (NCU per USS) $246 $1,312 2014 +$1,266
General government expenditure on health per capita PPP (NCU per USS) $162 $812 2014 +$650
Private expenditure on health in current PPP, per capita (NCU per USS$) $85 $500 @014 +$315
Out of pocket expenditure in current PPP per capita (NCU per USS) $73 $480 @204 +$407
Total expenditure on health in million current PPP US$ $2,441 $9,358 2014 +$6,917
Total expenditure on health in million current US$ $814 $4,514 2014 +$3,700

PPP - purchasing power parity; NCU - national currency units;

Sources: * United Nations Department of Population Economic and Social Affairs Division: The World Bank: http://data.worldbank.org/indicator/SP.POPTOTL?disp

lay=default&locations=RS

**World Health Organization — Global Health Expenditure Database: http://apps.who.int/nha/database/Select/Indicators/en

DOI: https://doi.org/10.2298/SARH160906113J
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[41]. This is by far the most comparable indicator of medi-
cal spending in international terms. Thus, it is clear that
medical and long-term home care is gradually becoming
an area of great national interest. Further on, as we might
see from the published literature, similar patterns of popu-
lation ageing are becoming familiar to all of the Southeast
European nations inclusive of some of the traditionally
younger ethnic communities [42]. The myriad of these
diverse health care legacies are now forced to adapt to the
new circumstances. Rapid and extensive development of
legislative framework devoted to genders, retirement, and
elderly health insurance issues in Serbia are good examples
of what is happening in the entire region [43, 44].

HEALTH EXPENDITURE IN THE COUNTRY OVER THE
PAST TWENTY YEARS

Health spending patterns in Serbia since the early 1990s
were marked by notable health reforms [45]. Impetus for
such efforts came externally by supranational authorities
such as the World Health Organisation, European Com-
mission, World Bank, and UN agencies, and was adopted
by a series of local governments [46]. Changes from so-
cialist health care establishments of the former Yugosla-
via towards the pre-World War II free market traditions
began in the 1990s. We should bear in mind that most
former Yugoslav republics, with the exception of Slovenia,
entered this process with a one-decade delay due to civil
wars of Yugoslavia [47]. Yugoslavia health care financing
model was not a typical Semashko system, unlike in most
of Central and Eastern European societies (CEE), but
rather mixed Bismarck with a municipally-funded health
care [48]. Regardless of many cycles of capacity building
in health care and institutional changes, in most of CEE
and Serbia alike, central state-owned health insurance
funds survived to date. These funds remain the pillars of
public health care funding in a setting with rather under-
developed private health sector. Although governmental
financial responsibilities increased during the past two
decades in Serbia, these were effectively overwhelmed by
the out-of-pocket spending [49]. The growth of private
expenditure on health is probably the single most con-
cerning fact in the Balkans and even the top emerging
BRICS markets as well [50]. Such a trend depicts actually
the inability of local authorities to increase investments
in health to compensate the vulnerability of at least the
poorest citizens against the catastrophic health spending.
Impoverishment due to illness remains common through-
out the Southeast European region. Parts of these medical
care costs incurred to the patient’s family are legal manda-
tory payments, while others represent informal payments
and corruption of sorts. Regardless of the nature of exces-
sive medical spending by the ordinary citizens, most is
attributable to the leading non-communicable prosperity
diseases. Cancer, diabetes, depression, fertility assistance,
hepatitis, AIDS - these are some of the top morbidity
causes with a huge budget impact and work load for the
Serbian hospital and outpatient sector [51, 52].

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):534-539

An indirect indicator of the transforming cost ma-
trix within the national health care system is actually
the local pharmaceutical market. Although it doubled
in size in terms of the value-based turnover of prescrip-
tion medicines, some Anatomical Therapeutic Chemical
code groups have gained momentum well over 2,000% in
only a decade while others have virtually disappeared. A
prominent budget impact belongs to expensive monoclo-
nal antibodies and targeted biologicals used in oncology
and autoimmune diseases [53]. This simple fact points out
to the slowly-reshaping morbidity structure of the local
population and a changed demand for certain pharma-
ceuticals [54]. The balance between brand name drugs
and generic medicines plays a great role, which is most
obvious in the case of large markets [55]. Here we may
see that reimbursement rules for drugs prescribed by the
attending physician were evolving towards a more strict
control, cost containment, and greater participation by the
patients in the costs of treatment. Unlike in the socialist
era, the inability of the public funding to cover the needs
for medicines outside essential ones led to the vulnerability
of poor citizens and households [56, 57]. Many studies
indicate that the level of poverty among the retired elderly
citizens in Serbia is by far the highest compared to the
national average [58]. These gaps and insufficiencies are
frequently covered by their employed children and out of
revenues other than pension.

CONCLUSION

Population ageing is a phenomenon so widespread and
far-reaching that it will mark the spirit of the 21st century
and all domains of life of diverse communities across the
globe. Besides promising gains in longevity, it leads to
substantial growth of medical care needs in all societies.
Contemporary health systems have been historically built
on the demographic growth model. Such systems will not
be capable to cope with the sky-rocketing costs of medical
and long-term care associated with the ever-larger share of
the elderly. Serbia is no exception to these rules. Adopting
national policies of support to the healthy ageing might re-
lease some of the financial pressure. Other strategies could
involve personalized medical care and higher involve-
ment of cost-effectiveness criteria in priority allocation of
medical resources [59]. Without a bottom-up rethinking
of national health coverage and social support traditions,
burden of ageing itself will remain virtually unbearable
even for the richest of nations [60].
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Craperbe CTAHOBHULUTBA U PacT U34Bajakba 3a 34PaBCTBEHY 3aLUTUTY

Muxajno Jakosmesuh'?

'YHnBep3uTeT y KparyjesLly, DakynTeT MeAULMHCKIX HayKa, KaTeapa 3a rno6anHo 3apassbe, 38paBCTBEHY EKOHOMIJY 1 MOAUTHKY,

Kparyjesau, Cpbuja;

Cpnicko neKkapcKo ApyLUTBO, AkafeMuja MeaMLMHCKIX HayKa, Beorpag, Cpbuja

CAMETAK

CpebpHu LlyHamm Ui CTaperbe CTaHOBHULLITBA je MOCTaso pa-
LMpeHa cBeTcKa nojasa. Linrb oBor pafa je Aa npyu ysug y au-
HaMUKy NpoLieca 1 Herose nocnegue y 6ankaHcKum yciosu-
ma. Hekn og Bogehnx ynHmnaLa oBe jeaMHCTBEHE fiemorpadcke
eBosyumje cy Beha fyroBeyHocT, N060sbLLIAHO NPeXMB/baBake
y paHOM AeTUkCTBY, Behe 3anolusbaBatbe XXeHa U nocnieanLe
CeKCyarlHe peBonyLmje y cMuciy onagajyhe XeHcke NiogHoCTH.
OBaj NpoLec je OTNOYEO Npe BYLLE Of jeAHOT BeKa 1 caja je
BUAJbUB HeroB Tpar y BehnHu caBpemeHnx apyLTasa. Mehy
BoaehuM HexerbeHUM nocneuLama Cy onagakbe Mnage pag-
HO crnocobHe nonynaumje 1 pactyhu yoeo ctapujux v neHsu-
OHWCaHMX 0coba y MHOrMM 3em/bama. OBa jeAHauMHa TeXn aa
ny6sbe nopemeT GrHAHCUjCKY OAPXMBOCT jaBHUX 34PaBCTBe-
HWX 1 coumjanHux ¢oHAoBa. PacT n3aBajarba 3a 34 paBCTBEHY
3aLLTUTY, KOju Ce y6p3aBa Ha CBETCKOM HUBOY Of LIE3AECETUX
rofvHa, y BENMKOj MEpPU Ce MOXKe MPUMUCATI CAMOM CTapekyy
cTaHoBHWWTBA. PacTyhn npoueHat rpahaHa y ceHnjymy yBehaga
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TpaXkkby 3a MEAULIMHCKIM yCIlyrama 1 TPOLLKOBe 34paBCcTBe-
He 3awTuTe. KyhHa Hera, Kojy npy»Kajy npeBacxofHO Y1aHOBM
nopoavLe, NpefcTas/ba APYry BaxHy PeasHOCT ca OrPOMHVM
TEPETOM M0 AaHaLukbe 3ajegHuLe. CPNCKM HaPOA Huje 13y3eTak
y 0BUM NuTammmMa. Mictopujcka gemorpadcka eBonyLuja oBor
Hapopa Aaje jacHe foKase oaMaKIor 1 yop3aHor cTapetba CTa-
HOBHWLUTBA, NOCEGHO Y Nepurogy nocse [lpyror cBETCKOr paTa.
Mpwunor npen Hama cHTE30M GoraTor Koprnyca 06jaBIbeHVX Ao-
Ka3a nokasyje jacaH mapanenHu TpeHg nsmehy 6p3nHe npoueca
CTapetba nonynatuje 1 nopacta NnoTpoLUHe 3a 3[paBCTBEHY
3awTuty. HauroHanHa nonutuka Peny6nvke Cpbuje he 6utn
npuMopaHa Aa npencniTa cafalltby cmcteM GrHaHCMpama
3APaBCTBa, UCTOPWjCKM Ca3nfaH Ha Mogeny fieMorpadckor pac-
Ta. Tume he ce Mohu yonaxxnutu yTuuaj cTaper-a CTaHOBHMLUTBA
Ha OAPXMBOCT NpYy>Kakba 3APaBCTBEHE 3aLUTUTE U JyrOpoYHe
Here y 0BOj 3eM/bM.

KmbyuHe peun: ctaperbe CTaHOBHULLTBA; MOTPOLUHA 32 3paB-
CTBEHy 3alUTUTY; AyropouHu TpeHa; Cpbuja; ctapuje ocobe
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SUMMARY

Contemporary dentistry is, first of all, characterized by diverse accelerated development, owing to im-
provements of information and other technologies, as well as the development of dental materials
(shape-memory biomaterials, nanomaterials, biomaterials for application in tissue engineering, etc.).
Expert doctrinaire attitudes move from the direction of operative interventions, whereby disease and
acute symptoms are primarily treated, towards the strengthening of oral health by minimally invasive
procedures. A particular place in patients’total rehabilitation belongs to numerous esthetic procedures
which, to a large extent, make up a wants-based service, led by the patients’ needs and affinities.

This paper deals with differences between cosmetic and esthetic dentistry. The complexity of esthetic
dentistry, which favors therapy with the change of function parameters in care for the patient, is empha-
sized. On the other hand, more attention is paid to the need to know and respect ethical and marketing
principles that follow any activity of dentists, starting from the first contact with the patient, the selection
of certified materials, to the implementation of the appropriate treatment plan.

Well-directed communication and comprehensive awareness of the patient, the use of the visual analog
scale, consideration of realistic resources in therapy, and the acceptance of de Bono model of adopted
parallel thinking are determinants which help dentists define a problem adequately, find quality solu-
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tions, open alternative solutions, and reduce the potential risks in patients’ therapy.
Keywords: esthetic dentistry; cosmetic dentistry; ethics; marketing

ETHICS AND MARKETING IN ESTHETIC
DENTISTRY

Dental practice has been dramatically changed
in the last 30 years. Many analysts call these
changes a real revolution, but a revolution al-
ways denotes current and essential changes.
However, tumultuous development of dentistry
could rather be characterized as an evolution-
ary, gradual progress, supported by different
factors. It should be emphasized that the pres-
ent practice, implemented by an increasing
number of practitioners, engendered from
situations in which solely acute symptoms
are treated, as well as operative interventions,
whereby the disease is rehabilitated (needs-
based service).

Nowadays, a significant emphasis is put
on preserving and strengthening oral health
by minimally invasive procedures, whereby
patients are, to a large extent, treated with re-
spect to their wishes and expectations (custom-
er-driven, wants-based service). Patients have
open access to information on overall health,
and increased awareness of their problems re-
sults in numerous questions and great expecta-
tions. Attractiveness and youthful appearance
represent a part of the vitality of an individual
and a symbol of personal success. In addition,
the development of different modern restor-
ative systems makes everyday application more
complex, creating new possibilities in esthetic
dentistry. The point that should be considered
with much care is the fact that most informa-

tion accepted by patients originates from mass
media, not from professional authorities. This
undoubtedly increases unrealistic expectations
of patients, discrediting the rational and pos-
sible therapeutic results.

Modern trends favor esthetic dentistry in
its complete expansion with a colorful range
of processes and procedures demonstrated by
everyday practice. Only one simple, inevitable
didactic question for the profession remains
open — what dentistry is non-esthetic?

According to the above mentioned state-
ments, the purpose of this paper is to point out
the differences in understanding the concepts
of cosmetic and esthetic dentistry, discuss the
ethical quality of procedures and therapeutic
modalities present in esthetic dentistry, and to
explain in a critical manner the importance of
marketing in dentistry practice.

ESTHETIC OR COSMETIC DENTISTRY

It must be admitted that there is confusion in
terms and essence of perception of esthetic
and cosmetic dentistry. This is due to the fact
that there is an overlap of different esthetic
and cosmetic treatments, and to the fact that
esthetic and cosmetic procedures in medicine,
particularly in surgery, are defined as cosmetic
practice.

It is useful to familiarize ourselves with the
etymology of the words esthetics/esthetic and
cosmetics/cosmetic. The noun ‘cosmetics’ de-



Ethics and marketing in esthetic dentistry

rives from the Greek word ‘kosmetike, which means ‘the
art of dressing and decoration, while the adjective ‘cosmet-
ic’ derives from the Greek word ‘kosmetikos, which means
‘the skill of decorating and ornamenting’ or a superficial
touch-up of the face and body in order to presents oneself
as better, more beautiful, and more impressive [1, 2, 3].
The word ‘esthetics’ is of similar origin (the Greek word
‘aisthetikos’) but means ‘sensitive, ‘perceptive. Esthetics
also represents the branch of philosophy concerned with
beauty as a quality determined by all that satisfies senses,
realized by line, color, shape, proportion, gesture, behavior,
and attitude. Therefore, the concept of esthetics is more
complex than the concept of cosmetics, which implies that
esthetic dentistry is more comprehensive and more com-
plex than cosmetic dentistry.

When it comes to treatment of patients, cosmetic
treatment would be the treatment that includes reversible
procedures undertaken to provide the so-called optimum
patients” appearance, which is sociological, cultural, and
limited in time. Thus, the diagnostic composite mock-up,
which directly polymerizes with non-etched surface of the
teeth enamel, and provides the assessment of the future
reconstruction, could be considered a cosmetic treatment.
Used in this way, it is temporary, superficial, reversible,
and does not damage or changes the structure of support-
ing tissues. On the other hand, esthetic procedures are
adapted to the individual priorities of patients. They are
dynamic, coordinated to the expectations of patients, their
subjective criteria, but with morphophysiological deter-
minants. It seems that the creation of a patient’s smile by
appropriate restorations represents the most controversial
segment in dentistry. There are data stating that out of 10
dentists who assess a patient’s attractiveness of smile, 11
different answers can be obtained, starting from therapists
favoring natural appearance to those who point out the
beauty of artificially designed compositions [4, 5, 6]. Also,
the fact is that the existence of trends and determinants in
culture inevitably leaves a mark in the dentistry practice.

It can be stated that procedures in cosmetic dentistry
repair patients’ appearance only, without changing or
enhancing the function, while treatments in the domain
of esthetic dentistry imply the application of biological
parameters and procedures by which the patients’ ideal
form, function, and appearance with long-standing effects
is achieved [7]. However, in practice, cases that imply es-
thetic and cosmetic procedures with the same objective
are frequent, so that their practical interweaving can still
seem confusing.

Terminological ambiguity often leads to a deeper con-
fusion, where ‘cosmetic’ and ‘esthetic” are understood as
‘beautiful’ In addition, the subjective aspect should be
added, by which, for example, very white teeth are deemed
a feature which makes an individual attractive, and, there-
fore, whitening protocols are the domain of esthetic den-
tistry. Alternatively, such a view of things seems variable,
because it has beautifying as the sole objective, and there-
fore is of cosmetic character. Finally, it must be admitted
that different starting attitudes are personal choices and
may be deemed neither right nor wrong.
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Perhaps it is more to point out the need of observing
esthetic dentistry as a bioesthetic discipline which empha-
sizes the beauty of living beings and things in their original
forms and functions [1].

ETHICS IN ESTHETIC DENTISTRY

Ethics is a branch in philosophy dealing with study and
analysis of moral values, which essentially means the
standardization of practical life effects of humans [8]. It is
deemed that ethical considerations related to procedures
indicated and realized in patients’ esthetic rehabilitation
are extremely complex and severe. Such complexity is the
result of a large number of problems that become obvious
by examination, while the severity reflects in the different
perception of patients addressing the therapists. Numerous
real dangers should be added to this sensitive field, where
the facts are rarely perceptible. Sometimes it is possible to
quickly notice the physical problem, but more frequent is
the situation in which the cause that brought the patient
to the doctor remains unclear. In addition, it seems that
this group of patients is not average, and it is not easy
to discern their wishes, aspirations, and expectations.
Changes brought by ‘the new teeth and new appearance’
have an improving effect on the quality of life, i.e. easier
selection of a partner, or easier access to better paid jobs,
in general making people happier. Such patients’ contem-
plations should be respected, but marked and practically
implemented only within the limits of what is realistic and
agreed upon.

However, it is completely unethical to provide treat-
ment to patients whose whishes are completely unrealis-
tic, particularly if professional procedures are destructive.
Undoubtedly, it is necessary to understand the wishes of
patients, but it is also essential, with discussion, analysis
of the model for studies, and other diagnostic procedures,
to explain to them realistic therapy frameworks. Alike, it
should not be forgotten that the patient is the only person
who can assess the success of the treatment long-term. A
potential danger for suggestible patients are comments,
even minor criticisms, of persons in their immediate sur-
roundings. It is known, for example, that major esthetic
reconstructions in plastic surgery require previous psychi-
atric examination of patients and appropriate assessment
by a medical specialist.

Prior to the patient’s consent, it is ethical to inform
him/her about potential risks and consequences borne
by the selected esthetic procedure. This primarily refers
to indications that require creating ceramic and metal-
ceramic dental crowns and bridges as complex esthetic
and functional solutions. Particular attention should be
paid to young patients, in whom solutions that are “more
aggressive” can result in unfavorable future effects. There
are data showing that in patients younger than 30 years
of age such treatments cause numerous complications [6,
9]. Failure to familiarize the patient with the data on the
quantity of tooth substance that will be removed in tooth
preparation to accept, for example, ceramic restoration is
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deemed unethical. In such cases, there is around 20% risk
that the pulp will be damaged or that abscesses or painful
sensibility will appear, while the patient’s reactions can be
anger, disappointment, or lawsuits [10]. Subgingival local-
ized demarcations of preparation, and consequential reces-
sion around artificial crowns, particularly in patients with
a thin gingival biotype, are also realistic complications
with poor esthetic outcome to which the patient should
be warned prior to the beginning of treatment.

Unfortunately, destructive (esthetic) procedures with-
out real cause, with unethical biological scenario, are
sometimes unjustifiably advised to patients. In the pro-
fession, attitude by which teeth are depicted as parts of
a group are well known. In the reconstruction of a single
central incisor it is not uncommon to perform restora-
tion of the neighboring incisors without real cause. Some-
times, all incisors are reconstructed with the same material
during one session to achieve the effect of group esthetic
matching. Such situations can often get out of hand and
therapists-enthusiasts easily expand their philosophy to
canine teeth and the lateral teeth region. It is not uncom-
mon that teeth from the first molars on one side to the
first molars on the other side are fitted with porcelain ve-
neers as a popular esthetic modality with uncertain model
of occlusion. Recently, “non-aggressiveness” of porcelain
veneers has been criticized when a tooth should be sac-
rificed due to minimum malposition or a group of teeth
should be sacrificed in order to attain a wide buccal cor-
ridor, which is not considered a natural esthetic quality.
Such indications are characterized as “cosmetic crime” and
are deemed unethical procedures. In addition, researches
following the described trend are short-term, insufticiently
objective, and frequently sponsored by dental manufactur-
ers [5, 10, 11]. An even more dramatic example is “forced”
implant placement (previous pretreatment in further pros-
thetic therapy) of appropriate manufacturers followed by
insufficiently verified clinical certification.

In search of proper communication with patients whose
esthetic problems are in their own focus, it is useful to
ask some questions and consider their attitudes through
objective self-evaluation of the desired treatment. To what
extent dental tissues will be “scarified” by the appropriate
esthetic protocol and what will remain for possible re-
constructions (self-preservation), will the recommended
treatment of teeth improve their appearance (self-improve-
ment), and has the objective of the implemented destruc-
tive therapy on teeth brought an esthetic change of smile
and face (self-destruction) — these are the questions that
should be answered by the patient during discussion. Un-
fortunately, awareness of possible side effects and later
consequences of esthetic therapeutic procedures, which
is in close relation with the wide variety of information
in dental advertising brochures neglecting this aspect of
notification, often do not exist in patients.

In everyday practice, it would be useful to adopt and
use the possibility that the patient himself/herself puts for-
ward his/her system of values concerning several essen-
tial questions. The visual analogue scale (VAS) is a known
instrument of esthetic analyses in scientific researches;
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however, it is rarely used in routine work. The essence is
to obtain brief visual answers on the scale from 1 to 100,
where the patient’s personal attitude to asked questions
is demonstrated through the following positions: not im-
portant, important, and very important. The VAS scale
questions are similar to those already mentioned, when
the patient thinks about the importance of existence of
strong and healthy teeth, about the possibility that teeth
appear more beautiful, and about methods to avoid major
damage to teeth as well as possible future complications.
An addition includes questions representing the patient’s
concern regarding teeth color and position. Potential con-
flict between the patient’s wishes and clinical reality is the
situation which is discussed in detail and confirmed in
writing prior to starting the therapy.

In order to find the best compromise between esthetic
solutions which unite patients” desires and sophisticated
professional therapy with minimum biological complica-
tions, it is necessary to answer in a critical manner these
open questions: 1. What is the benefit of the proposed
therapy, and how great are the risks?; 2. What are realistic
problems that follow the appropriate esthetic modality?;
3. What are the real motives that determine the therapy?;
4. Is the realistic description of the procedure and long-
standing effects that the patient can expect given?; 5. Are
there alternatives for the proposed therapy?; 6. What are
material costs?; 7. What are the possibilities of correction/
change if the treatment gives rise to unforeseen develop-
ments?; 8. Does the doctor propose the same treatment to
himself/herself and his/her loved ones if he/she is in the
role of the patient? [12].

The fact is that the public, as well as every patient, ex-
pects appropriate service from dental profession. Obser-
vance of ethical standards within the profession is deemed
dentists’ basic duty, with emphasis on elementary prin-
ciples of preserving health: to do good, work in the best
interest of patients (beneficence), and not to harm the pa-
tient (non-maleficence). Essentially, a set of ethical prin-
ciples, bearing moral prefix, determines the behavior of
the profession in solving patients’ esthetic problems. Hav-
ing free framework of the most important determinants,
ethics nevertheless differs from law, but also from absolute
freedom in activities, and is described as “devotion to inap-
plicable” [12]. In the profession, ethical behavior is deemed
mandatory, not optional.

Almost every decision, diagnosis or set-up indication
in esthetic or cosmetic segment bears the ethical and legal
component. Though there are cultural specificities, spe-
cifically within races, it seems that there is a largely estab-
lished hegemony in creating very white teeth arranged in
the ideal composition without pronounced individuality
of each tooth. It should not be forgotten that the social
codices in the modern world have been changed, com-
pared with the past, and the loss of teeth is no longer ac-
cepted as a sign of natural aging, but as a situation which
is prevented or successfully solved in different accessible
ways. There is a consideration that cosmetic dentistry in
its ‘noninvasiveness’ is a great threat to the preservation
of health of natural teeth [12].
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MARKETING IN ESTHETIC DENTISTRY

Viewing inevitably present marketing postulates, it should
be pointed out that there are complex relations in social
couplings between dental science and practice, which ad-
ditionally contribute to confusion, foremostly in patients
[13]. Apart from esthetic criteria, which are inherited or
acquired through the influence of the environment, den-
tists and patients (directly or indirectly) are being sati-
ated with numerous recommendations they receive from
mass media and guerilla actions of corporative market-
ers. Mass media through contents in different forms (an-
nouncements, advertisements, recommendations, testi-
monies, presentations, etc.) launch information which is
most often the result of paid campaigns of corporations or
organizations aiming at earning profit. All other guerilla
actions relate to numerous alternative methods whereby
the patient is reached through an intermediary - a dentist
or a dental technician. These actions are sometime foresee-
able (they include workshops, accompanying programs
on symposiums, distribution of flyers and other material),
and sometime quite innovative.

Surrendering to such information, patients, think-
ing that they make decisions on certain desirable char-
acteristics (appearance of their teeth) independently, in
fact implement the dictated instructions [14]. This takes
place on two levels: the first one is clear, perceptible, aware
of the plan, and the other very subtle, subconscious, and
emotional [15, 16, 17]. By these messages, the intelligence
or differentiation of patients’ is in no way diminished; the
messages simply appeal to parts of personality that are not
cognizable [18, 19].

Thus, marketing (as science, discipline, philosophy, the-
ory and practice, aiming at market research, recognition or
creation of needs, design of products, goods, services, in-
formation, and all-comprehensible, satisfying determined
needs, promotion, marketing, and sale at a certain price)
and ethics joined together imply relatively simple cogni-
tion: that all processes of research, creation, and marketing
of services/products must be conceptualized and realized
to the benefit of all involved parties [8, 20, 21, 22].

Taking into account that all technological innovations
and advanced possibilities of digital media change the na-
ture of interaction between dental companies and dentists,
today it is possible to communicate with a patient by name
and surname, to develop long-term relations with him/
her, to forge partnerships, and to enable him/her to come
to therapy whenever it suits him/her. In digital strategy,
it is known as ‘Martini principle’ - anytime, anywhere,
anyhow. In addition, digital channels enable new inter-
ventions that simply could not exist without the Internet.
Interactivity and real-time dialog created the digital mar-
keting — more flexible, more precise, and more measure-
able than the traditional one. Also, new technologies have
brought new possibilities: marketing specitfic for the loca-
tion of the message recipient, a completely new method of
interaction in markets, and the movement of advertising
from the model called ‘interruption marketing’ (“inter-
rupts” uncalled into our life) to the so-called ‘permis-
sion marketing’ (in which we give permission so that the
advertising message we want can be sent to us when we
want it) [23].

The interweaving of ethical and marketing spheres
is regulated by law (the Law on Advertising), standards,
and codices, but corporations, dental companies, private
doctors’ offices, clinics, and creative individuals are given
certain freedom in representing and advertising [24].

Nowadays, the research of pathology and oral health
includes systematic collecting, registering, and analyzing
of available information on patients, identifying possible
solutions and potential added problems (Figure 1). Conse-
quential examinations in the sphere of presenting esthetic
dentistry lead to the following three conclusions:

1. The application of simple but aggressive marketing
tools, which are on the one hand directed at dentists and
on the other one at patients, is observed. By lobbying and
exposing to constant activity of promoters and training on
courses and workshops, companies inspire the primary
target group, dentists, to become dominant leaders (opin-
ion leaders), who thereby obtain exclusivity (or an illu-
sion thereof in the domain of prestige, the public, visibility,
popularity) in certain markets [25, 26];

Dental team

opractice quality
oethic work
osatisfaction in work
owork quality
oloyalty to practice

=price

Perception

=final result

maccessibility
=service quality
uclinical procedure

Final outcome

opatient’s loyalty

opatient’s recommendations
opractice income and growth
oprofit

opatient’s satisfaction

Figure 1. Profit in dental practices as a result of the combination of several factors [13]
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2. The secondary target group, patients, attain the digest
version of services in commercials (toothpastes, antiseptics,
denture adhesives, etc.) with permanent pressure that life-
style is determined not only by healthy, but white, evenly
spaced teeth which form the charming smile (Hollywood
or Bollywood film stars). Information is offered by attrac-
tive photographs / visual content, and important facts are
brushed aside (e.g. inscriptions at the end of commercials
in small letters, or fast pronunciation for the purpose of
shorter duration of commercials, and therefore lower price);

3. Dental companies, dealing with the production of
dental materials implement very short researches (e.g. fre-
quent one-year retrospective studies, instead of desirable
years-long prospective studies), rebranding the existing
products and changing only some particular ingredients.
Due to aggressive campaigns of marketing “new” products
in the market, by general hyperproduction, companies
overwhelm specialists, who heavily follow fast, more for-
mal than essential, changes of trends. The most frequent
outcomes of such a strategy in practice is either hanging
on to one manufacturer or consuming seemingly the most
attractive or the most accessible product in an utterly un-
fair competition.

The largest damage which marketing can directly in-
flict on dentistry reflects in the visible effect: “Intellectual
and professional adaptations of patients and dentists who
invest their skills into something, wherein perhaps they
personally do not fully believe, and which helps dissipating
and final destruction of the most precious human spiritual
goods — trust in existence of significant objective of human
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ETMKA M MapKeTUHT y eCTeTCKOj CTOMATONOrUju

Kocoska Obpagosuh-hypuunh', TujaHa Hypuunh?, BecHa Meguh', KatapuHa Pagosuh’
'YHuep3utet y beorpagy, Cromatonoluku dakynteT, KnuHnka 3a cTomatonoluky npotetuky, beorpag, Cpbuja;

’HoBa akagemuja ymetHocT, beorpag, Cp6uja

CAXETAK

[aHawby cTomaTonorujy Kapakrepuiue yop3aHu pa3Boj 3ax-
Basbyjyhun yHanpehery nHGOpMaLMOHYX 1 BPYTX TEXHOMO-
rvja, Kao 1 pa3Bojy AeHTanHux MaTtepujana (buomatepujanu ca
MemMopucaHM o6nrKom, HaHoMaTepmjany, bruomatepujanu 3a
MPVIMEHY Y TKUBHOM WHXKEHEPUHTY 1 fip.).

CTpyyYHV AOKTPMHApHM CTaBOBY Kpehy ce 13 npaBLa onepa-
TUBHUX MHTEPBEHLM]ja, KOjMa Ce MPMMapHO caHupajy bonect
1 aKyTHV CMMITOMUY, Ka jauatby OpasiHOT 3[paB/ba Mao VHBa-
3VIBHWUM NocTynuuma. NMoce6HO MecTo y CBeYKYMHOj pexabunu-
TaLmju 6onecHrKa npunaaa 6pojHUM ecTeTCKM npoLiesypama,
Koje y BENIMKOj Mepy YmHe npakcy BoheHy notpebama v apu-
HUTETUMa 6oNnecHuKa.

Y pagy ce UCKyTyje 0 pasnukama y nommatby Ko3meTcKe 1
ecTeTcke cTomatonoruje. HarnalueHa je Crio)eHoCT ecTeTcke
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CTOMaTonoruje, Koja Aaje NPefHoOCT Tepanuju ca MPOMeHOM
dyHKLVjcKMX NapameTapa y 30putbaBatby 6onecHuka. C apy-
re CTpaHe, akLieHaT ce CTaB/ba Ha MOTpPeby No3HaBatba 1 Mo-
LITOBaHa ETUYKMNX U MaPKETUHLLKMX Hauena Koja npate cBaky
aKTVIBHOCT JieKapa, MoyeB of NPBOT KOHTaKTa ca 6011eCHNKOM,
opabupa ceptndrKoBaHor MaTepujana Ao peanmsaumje ofro-
Bapajyher Tepanujckor niaHa.

Jo6po ycmepeHa KOMyHMKaLwja 1 cBeobyxBaTHa MHGOPMU-
caHocT 6onecHuKa, ynotpeba BAC ckane, Kao v carnefaBare
peanHyx pecypca y Tepanujy ogpeLHuLe Cy Koje MoMaxy CTo-
maTornory Aa fiedpuHuLLe Npobnem Ha NpaBy HauVH, U3Hahe KBa-
NUTETHA pellerba, OTBOPY anTepHaATUBHE COMyLMje U CMatbi
Moryhe pusuke y Tepanuju 60necHnKa.

KrbyuHe peun: ecteTcka CTOMaTONOrVja; KO3METCKa CTOMaTo-
Norvja; eTvika; MapKeTuHr

www.srpskiarhiv.rs

545



MpumrbeHo « Received:
May 10,2017

MpuxsaheHo « Accepted:
May 15,2017

Online first: May 23,2017

UDC: 61:929 boxuh M.

IN MEMORIAM

MapwuHa boxuh (1962-2017)

Ip Mapuna boxxuh je pobena 14. pebpyapa
1962. y Cyppymuuy, rpaguhy Ha jyry Cpbuje.
Ibenn poguremu, Majka Pagmuna, koja je sa-
BpPIIN/Ia eKOHOMCKM GaKynTeT, n oTan Tpu-
¢yH, TpaBHUK, Tpecemu ¢y ce y Humr, gox
je MapuHa, IBJIXOBO PYTO fieTe 110 pexy, Oua
mana. Tako ce Mapuna boxuh nocrne sasp-
IIeHe OCHOBHe LIKOJIe U TMMHasuje y Humnry
ymmucana Ha MefunHCKM GaKynTeT Y UCTOM
rpany. Junnomupana je 1986. ronuHe u fgse
TOJIMHe IOC/Ie TOoTa 3anocaua ce y Jleckosiry
Kao jieKap omuite MeguiuHe. Huje HacTaBuma
npodecuoHanHy Kapujepy y loMy 3apasiba,
OKpeHya ce paguonoruju u 1998. samnoyena
Crlennjann3anyjy u3 oBe o6acTu MeIuIHe.
ToxoMm Tpajama crienujanusanmje IpuxBaTu-
7a ce BOJIOHTEPCKOr pafia Ha MHCcTUTyTY 3a
papuonorujy Knuamdkor nentpa y Humry.
OuurnenHo fa cy MapuHuHe Komnere BepoBa-
7ie y 1heH TaJIeHaT, IIPeNo3HaBIIN /1A je TOKOM
crieniujanusanyje poheH N3yseTHN CTPydmbaKx.
buo je cacBMM IPUPOIHO MITO Ce TI0 TOTI0XKe-
HOM CHEIMjaTICTUYKOM VICIUTY Ca OIIIKOM
3arociuaa Ha VIHCTUTyTYy.

Ip Mapuna boxxuh ce moxxpa u xonebana
Kojy he obmact paga usabpaTu y paguonorujiu,
ATy Ce UTAK OJTy4MIIa 3a AMjaTHOCTUKY 6ore-
cTu fojke. Bpro 6p30 je oBmagana TeXHMKaMa
T3B. breast imaging npoLenype KoK je 611a Ha
Jery ofieberba 3a MaMoTpadujy CBoje MaTIIHe
ycranose (2002-2010). ITpenano je papina ro-
TOBO YUTABY JielleHNjy Ha MaMorpaduju, yi-
TPA3BYYHO] IMjarHOCTUIIN U, KAO KPYHU CBETa,
MarHeTHOj pe3oHaHLM fiojku. Hapengune rogune
(2011) oTniia je Ha CTPYYHO yCaBpllaBarbe
y Tpajamy of mect Mecenn y CAJl, y Ibyjopk
(Memorial Sloan-Kettering Cancer Center).
[TormyHo je oBnagana HajCyNTUIHUjUM Ou-
OIICHjCKMM TEXHMKaMa: CTEPEOTAKCUYHOM U
yITpa3ByKoM Bol)eHOj BaKyyM acHCTMPaHOM
6uoIICHjoM 0jKI, Kao U T3B. core needle breast
61101ICHjOM, OMOIICHjOM [J0jKe HIMPOKOM UT-
noM. CBOjy yCTaHOBY je TMMe YYMHUIIA jefHOM

o Bopehux y Cpbuju y T0j ob6mactu pagyo-
noruje.

Jloraba ce ma Heku nmekapy, MeIUIIMHCKN
PafHUIY WY HaYYHULM JOOUjY joLI 3a >Ku-
BOTa pasnuMyura npusHama. Hexknma ce to
IOTOfIY TI03HO, HEKMMa, HaXKaJIOCT, MAKO CY TO
3aCTTy>KU/IY TTO CBYM MepMIMMA, HuKaja. leno
OHUX MEJIMIIMHCKMX TIperajala Koje CMpT Ho-
KOCM Y HaIIOHY CHare 4ecTo MO)ke OMTU HeHa-
MepHO 3a60paB/beHO WM 3aIIOCTABIBEHO.

3a np Mapuny boxxnh nokasasno ce normy-
HO IpyKuuje. Bupieno ce ogMax KONMKO je mheH
pan y 067acTu pagmonoruje emheH U MOIITOo-
BaH y IIMPOKOM KPYTY UCTUHCKMX Ipodecn-
OHasIalla, ajii ¥ KOJi OHUX Y MOTIYHOCTH T10C-
BeheHIX TOM OITOBOPHOM ITOCITY. AJIM TO Ce He
OJIHOCHM CaMo Ha KOJlere U3 yKe CTPyKe, pajiuo-
JIOT€, KOjJ1 CY OBY OIIEHY, jOII 33 H>eHa KMBOTA,
mapexn 2012. poraacuBIIY je 3a HajOosber
panuonora MHcTUTyTa 3a pagnonorujy Me-
punuHCcKor gakynrera y Humy. HanpoTns,
cBojoM muaHoIIhy u crpy4yHomhy ocrasrpana
je CHa)kKaH 1 HeOJlO/bMB YTHUCAK M Ha XUPYPpre,
U TIATOJIOTe M/IV OHKOJIOTe, Ha MHOT€ JIpyTe KO-
JIeTe Pa3HMX CIIEIVjaTHOCTI. .. MUII/berbe CBUX
BYX KOjJ CY 3HAJIU 34 IeHO NPeJaHo Ipera-
JIALITBO je HeIO/le/beHO: HajMalbe ITO Caefn
meny np Mapuue boxuh je Hesabopas. Takas
NOIPUHOC CPIICKOj pajuoONIOTHUju, Pa3Bojy
[MjarHOCTYKE U PAHOT OTKPUBamha paka lojKe
He CaMo Jla Hyje IIPOJIa3aH ¥ KPaTKOBEeYaH HEero
je moce6aH 1 n3y3eTHO 3HadajaH. OOyKy Kojy je
o6aBma ca M3BaHpeTHUM ycrexoM y byjop-
Ky, Canu6ypry, beuy v Jby6/panu yunsumm
CY je BeIMKMM ayTOPUTETOM Y OBOj 06/1acTM.
JlvBuIO Cce BeHOj paHOj TocBeheHOCTH, Hece-
OVMYHOCTY Y IIPEHOLIEY 3HaMa Y 00yYaBamy
Kojera y 6onaniama mupom Cp6uje, HoBom
Cagny, Kparyjesny, Bpamwy... Kpos o6yky 3a
CKPMHMHT JJOjKe IIPOLIJIO je BUILIE Off JBafie-
CeT paJi1osIora U3 CBUX I'pajioBa Hallle 3eMJbe.
Mapuna boxxuh ce nema xa BpXy TPHOBUTUM
CTasaMa, TaKo je ¥ Hay4yHO caspeBania. Anny



MapwHa boxuh (1962-2017)

TOj HEXKHOj, TAKTUYHOj, JIETIOj U TAMETHOj YXEHM OMIIO je
VICKOHCKe CHare, 3Hamba, eHepruje 1 aMOuIyje fia ce ocBe-
TU jeHOj Off HajOCeT/bUBYjUX IUjaTHOCTUYKIX IIpob/ieMa
y papuonoruju. VI y Tome je 6una jegHa of Hajoomux y
Cpbujn.

Menununa, pafjuonoruja, 1 y OKBUPY e — MaMorpa-
¢uja, ogpenue cy >xuBot ap Mapune boxxnh.

ITocne MapunmHe Tparudte cMpTi y caobpahajHoj He-
cpehu y Mapty oBe ropuHe, iweHa khu je Ha cTony y opau-
HalVjy IPOHALI/IA jeflaH LIXTAT KOjI je JOKTOPKA OfILITaM-
Taja ca MHTEpHeTa, OC/IebIX laHa KUBOTA. , OHaj TKO
je 3ajoBo/baH cob60M He ycropebhyje ce ¢ gpyruma. Onaj
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TKO ce He ycriopebyje ¢ gpyruma Huje 3aBupnan. OHaj TKO
HMje 3aBUJjaH Huje oropueH. OHaj TKO HHUje OTOpPYEH je
cperan. OHaj TKO je cpetaH 3Hat he ycpehurtu jour Hekora.
OuHaj TKO cebe 1 jolu Hekora mopey cebe ycpehyje otkpuo
je cMMcao >KMBOTA, He Tpakehn ra.”

ITpupopHo je na ce oBo nprcehame Ha XVBOT U JIE/IO ip
Mapune boxuh saBpiiaBa ynpaBo OBUM LUTATOM, KOju
0CTaje Kao WeH memento.

Byxaumua M. AHTI'R
Ormrra 6onHuna Bpae,
Xupypiiko ofeneme, Bpawe, Cpbuja
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YNYTCTBO AYTOPUMA 3A MNMPUMPEMY PALIA

IIpe mogHoOMIeha PpyKonmuca YpeJHNIITBY YaCOMMN-
ca ,Cprcku apxuB 3a IeTOKyIHO 1eKapcTBo“ (CA)
cBU ayTopu Tpeba Aa mpounTajy YOyTcTBO 3a ayrope
(Instructions for Authors), rae he mponahu cBe morpe6He
uHpoOpMaIje 0 MUCakby U MPUIIPEMH Pafia y CKIagy ca
cTaHfapauMa yacomnuca. Beoma je BasKHO 1a ayTopu mpu-
mpeMe paj peMa JaTUM MPONO3ULHjaMa, jep YKOIIKO
pykomnc He 6yae yckinal)eH ¢ 0BUM 3axTeBUMa, YpeXHHU-
mTBO he 0AIOXNTY MK OFOUTH HEroBO MyOIIKOBabe.
PapmoBu o6jaBpenn y CA ce He XOHOpapury. 3a YIaHKe
koju he ce o6jaButu y CA, camom nonygmom paga Cpn-
CKOM apXMBY CBU ayTOPH pajia MpeHoce CBOja ayTop-
CKa IpaBa Ha u3gaBaJa qyacomuca — CpICKo TeKapcKo
APYLITBO.

OIIIITA YIIYTCTBA. CA o6jaBmyje paoBe Koji 10
cajia HUCY HUTTIe 00jaB/beH, Y LIeNOCTU UM AeTIOM, HUTHU
npuxBahenu 3a o6jaBmpuBame. CA 06jaBbyje pagoBe Ha
@HITIECKOM U CPIICKOM je3uKy. 360r 60Jbe [JOCTYITHOCTU
u Behe IMTHPAHOCTK IpeTopyUyje ce ayTopuMa Ja pa-
ToBe CBUX OO/MMKa Ipefiajy Ha eHImeckoM jesuky. Y CA
ce 06jaBpyjy cnemehe xaTeropuje pagoBa: yBOTHUIIN,
OpUTrKMHaMHY (HayYHU U CTPYYHNU) PafioBY, MeTaaHa/IU-
3e, IIpeIr/IeiHN PAfIOBY, IPETXOMIHA M KPaTKa CaoIIIITeha,
ImprKasu 60NeCHNKA U Cy4ajeBa, CIMKe U3 KIMHIIKe
MefiIIMHe, BIJe0-4IaHLM, PAJOBY 32 IPAKCY, aKTye/THe
TeMe, PafioBI U3 UCTOPUje MeIUIIVHE U je3UKa MeIUIIHE,
JIMYHM CTaBOBY, HAPYYeHV KOMEHTApH, ICMa YPETHIUKY,
IIPUKa3U KbUTa 1 Apyru mpunosu. OpUrnHanHu pagioBu,
IIPETXO/JHA U KpaTKa CAOIIIITeHha U MPpUKasu 60/IeCHNKa
U CIy4dajeBa IMyOIMKYjy ce UCK/bY4/MBO Ha €HITIECKOM je-
31Ky, a OCTaJIe BPCTe pajjoBa ce MOTy IyOIMKOBATU U Ha
CPIICKOM je3MKy CaMo I10 OfyTyLu YpegHuurrsa. Pagosu ce
YBeK JOCTaB/bajy ca Ca)KeTKOM Ha eHITIECKOM 1 CPIICKOM
jesuky (y cxiomy camor pykorca). TekcT paga KyLaru y
mporpamy 3a obpany texcta Word, pontom Times New
Roman v BenunuoM cnoa 12 Tagaka (12 pt). Cse uetupn
MapruHe IOJECUTH Ha 25 mm, BeINYMHY CTPaHUI[E Ha
¢dopmar A4, a TeKCT KYLJaTU C JBOCTPYKUM IPOPELOM,
JIeBMM IOpaBHAabEM U yBJIaueheM CBAaKor macyca 3a 10
mm, 6e3 neperva peun (xudenanuje). He kopuctutu ta-
6ymaTope 1 y3acTOIIHe IIpasHe KapakTepe (CIejcoBe) pagu
HOpaBHamba TeKCTa, Beh anaTke 3a KOHTPO/TY IIOpaBHabA
Ha newupy u Toolbars. 3a mpenasak Ha HOBY CTPaHy J0-
KyMeHTa He KOPUCTUTI HU3 ,eHTepa, Beh uck/py4nso
omuujy Page Break. IToce cBakor 3HaKa MHTEPIYHKIIMje
CTaBUTH CaMo jeflaH IpasaH KapakTep. AKO ce Y TeKCTY
KOPMCTe CIelyjanty 3Hauu (cumMbomn), Kopuctutu GOoHT
Symbol. Tlogaun o kopuinheHoj TUTEpaTypH Y TEKCTY 03-
HavaBajy ce apaIckiM 6pojeBuMa y YIJIaCTUM 3arpajia-
Ma - HIp. [1, 2], 1 To pegocnenoM KojuM ce M0jaBsbyjy v
tekcTy. CTpaHuIle HyMEePUCATH PEiOM Y ZOWeM AeCHOM
yITy, HO4YeB Off HACTIOBHE CTPaHe.

[Ipu mucary TeKCTa Ha eHITIECKOM je3VKy Tpeba ce Ipuip-
KaBaTH je3ndKor cranaappa American English u xopuctu-
TV KpaTKe V1 jacHe pedeHutie. 3a HasyBe 1eKOBa KOPUCTHUTI
VCK/bY4MBO IreHepyuyKa uMeHa. Ypebaju (amaparu) ce 03-

HauaBajy (paOpuYKIM Ha3MBUMA, & MIMe U MECTO IIPOM3-
Bobaua Tpe6a HaBecTM y 06/1MM 3arpagama. YKOIUKO ce
y TEKCTY KOpUCTe O3HaKe Koje Cy CII0j cloBa u 6pojesa,
[PeL3HO HAICATU 6POj KOjI Ce jaB/ba Y CYHEPCKPUIITY
wn cynckpunty (unp. *Tc, IL-6, O,, b ,, CD8). Ykonuxo
ce HelITO yobudajeHo muite KypsusoM (italic), Tako ce u
HaBopy, HITp. reun (BRCAI).

YKOJINKO je paji Zeo Marucrapcke Tese, OFHOCHO JOKTOPC-
Ke Jicepranuje, uin je ypaheH y OKBupy HayqHOT IIpoje-
KTa, To Tpeba nmoce6Ho HasHaunty y HaroMmenu Ha Kpajy
Tekcra. Takobe, YKOIMKO je pajj IPeTXOJHO CAOMIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABECTH 3BaHIYAH Ha3UB CKY-
I1a, MeCTO U BpeMe Ofjp>KaBama, fja /I je pajj U KaKo myo6-
JIMKOBaH (HIIP. MCTY VI PYTadMjy HACTIOB MM CAXKETAK).

KIMHNYKA UCTPAJKMBAIBA. Knuanuka uctpa-
XMBamwa ce feUHNITY Kao NCTPaKMBamba yTHUIAja jef-
HOT J/IM BUIIE CPeficTaBa MIM Mepa Ha MCXOJ 3[ipaBiba.
Perncrapcku 6poj MCTpaxuBarma ce HaBOIU Y IOCTIEAbeM
pemy cakeTka.

ETMYKA CATTTACHOCT. Pykonucu o ncTpaxuBamu-
Ma Ha JbyiuMa Tpeba fla cafpske U3jaBy y BUAY IIUCAHOT
IPYCTaHKA UCIUTIBAHUX 0€00a y CKIafy ¢ XeICHHIIKOM
[leKJIapalijoM 11 ofo6perbe Ha/JIeXKHOT eTIIKOT 0f6opa
fla ce MCTPa)KMBambe MOYKe M3BeCTI 11 [1a je OHO Y CKJIay C
IIpaBHUM CTaHAApAnMa. ExcriepyMeHTaIHa MICTpaXK1Barba
Ha XyMaHOM MaTepyjajay X UCIMTHBakba BPIIeHa Ha KUBO-
THUbaMa Tpeba Ja cafipKe UsjaBy eTUUKOT 0J60pa yCTaHo-
Be 11 Tpeba 1a Cy y CarJlaCHOCTH C IPaBHUM CTaHAApAVMa.

M3JABA O CYKOBY MHTEPECA. Y3 pykomuc ce mpu-
TaXke MOTIIMCAHA U3jaBa Y OKBUPY obpacua Submission
Letter kojoM ce ayTOpy U3jallbaBajy o cBakoM Moryhem
CyKoOy MHTepeca UM BeroBOM ONCYCTBY. 3a HOfaTHe
nHpOpMaIMje 0 pasIMIUTUM BpcTaMa Cykoba uHTepe-
ca OCeTUTU VHTepHeT-cTpaHuiy CBeTCKOT yApyKemba
ypenHuka MmegnuHckux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) IOJ, Ha-
31BOM ,,[lonmuTika nsjase o cykoby nHTepeca“.

AYTOPCTBO. Cse ocobe Koje Cy HaBefieHe Kao ayTopu
pazia Tpeba fja ce kBamMUKYjy 3a ayropcTBo. CBaku ay-
TOp Tpeba [ia je y4eCTBOBAO HOBO/BHO Y PAJIy HA PYKOIICY
KakKo O MOrao Jia IIpeysMe OATOBOPHOCT 32 IIe/IOKYIaH
TEKCT U pe3y/TaTe M3HecCeHe y pajy. AyTopcTBO ce 3a-
CHMBA caMO Ha: OGMTHOM JJOIPUHOCY KOHLETILIU)U Paja,
mobujamy pesyaTara WM aHAIMSY U TYMadery pe3yIiTara;
IUIAaHMPAlbY PYKOIINCA WJIY HeT0BOj KPUTUYKO] PEeBU3UU
Off 3HATHOT MHTE/IEKTya/THOT 3Ha4aja; 3aBPIIHOM JOTepH-
Balby Bep3uje pyKoIlyca Koji ce IpUIIpeMa 3a LITaMIIarbe.

AyTopu Tpeba fa IpuIoXe OINC JOIIPUHOCA HOje[THAYHO
3a CBAaKOT K0ayTopa y OKBUpy obpacua Submission Letter.
duHaHCUpamwe, caKyIbabe MoJaTaKa MM FeHepaaTHo
HaJITefambe UCTPaXMBaUKe IPyIie CaMI 110 ce61t He MOTy
oInpaBiaTy ayTopcTBo. CBU APYIM KOjU Cy JONPUHENN
u3pajgu paja, a Koju HUCY ayTOPM PYKOIIUCa, Tpebano
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61 ma Oyny HaBefeHN y 3aXBaTHULIM C OIJICOM IbYIXOBOT
JOIIPUHOCA Pajly, HApPaBHO, Y3 IIMCAHU NIPYCTaHAK.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHuLu pyKonuca
Tpeba HaBecTu crnenehe: HacnoB pazna 6e3 ckpahennua;
IPeUIOT KPaTKOT HAC/IOBa pajia, ITyHa IMEHa 1 [TpesyMeHa
ayTopa (6e3 TuTyIa) MHAEKCHpaHa OpojeBUMa; 3BaHNYAH
Ha3MB YCTAHOBA y KOjIMa ayTOPU pajie, MeCTO 1 Jp>KaBy
(pemocnenoM Koji offroBapa MH/ieKCUpaHUM 6pojeBuMa
ayTopa); Ha JHY CTpaHNIIe HABECTU MMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, dpakca 1 umejn agpecy
ayTopa 3a/y>KeHOT 3a KOPECIIOH/ICHIIIjY.

CAJKETAK. Y3 opurnHaaam paj, IpeTXOfHO 1 KPaTKO
CAOMIITEbE, MeTAAHAJINSY, IIPETJIe]] TUTepaType, IIPUKa3
cnydaja (6omecHuka), paf U3 UCTOpUje MefAUIMHE,
aKTYelHy TeMy, paji 3a pyOpUKY je3nK MefUIVHe U paj
3a TIpaKCy, Ha IPYTOj O pefly CTPaHUIIM JOKYMeHTa Tpeba
IPUIOXKUTHU caXkeTak pafa obuma 100-250 peun. 3a
OpUTMHA/IHE PafioBe, IPETXOHA M KPaTKa CAOIIITEHha U
MeTaaHas3e cakeTak Tpeba fa nMa crefiehy cTpyKTypy:
YBop/llnm, Metone, Pesynrarn, 3ak/bydak; CBakn
OJl HaBeJleHNX CeTMeHaTa MICaTy Kao mocebaH macyc
Koju Imouume 6ongoBaHoM peun. HaBectu HajBakHUje
pesynTare (HyMepyMyKe BPEHOCTU) CTATUCTUYKE aHAJIV3E
U HUBO 3HaYajHOCTHU. 3aK/byyaK He CMe OMTH YOIIIITeH,
Beh Mopa 61TV AVPEKTHO MOBE3aH ca pe3y/ITaTyMa paja.
3a npukase 60/IecHMKa caxkeTak Tpeba fa uma cinenehe
memose: YBop (Y MOCIeb0j peYeHNII HaBeCTY LINJb),
ITpukas 6omecHnKa, 3aK/by4ak; CeTMeHTe Takohe mucaryu
Kao 1ocebaH Macyc Koji Iounmbe 60I0BaHOM peul. 3a
oCTajie TUITIOBE PajjoBa CayKeTaK HeMa IOCeOHY CTPYKTYPY.

K/IbYYHE PEYMN. Vicnop CaxxeTka HaBeCTU Off TPU JIO
IIecT K/byYHUX peun wan uspasa. He Tpeba ga ce mona-
B/bajy pedy U3 HAC/IOBA, a KIbY4He peur Tpeba fa 6yny
perneBaHTHe WM ONMUCHe. Y U300y K/bYYHUX pedun KO-
puctutu Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITPEBOJ, HA CPIICKM JE3VIK. Ha tpehoj mo peny crpa-
HUIIM JOKYMEHTa IIPUIOKUTI HACTIOB Pajia Ha CPIICKOM
jesuKy, ITyHa MMeHa U IIpesuMeHa ayTopa (6e3 TuTya) nH-
IleKcupaHa OpojeBrMa, 3BaHNYAH Ha3UB YCTAaHOBA Y KOjH-
Ma ayTopu pafe, MecTo 1 ipxxaBy. Ha cnepehoj — 1eTBpToj
0 pefly — CTPAHNUIM TOKYMEHTA MPUIOKUTY CasKeTaK
(100-250 peun) ¢ k/byIHUM peunma (3-6), 1 TO 3a pagoBe
y KojiMa je 06aBesaH CayKeTaK Ha eHITIECKOM je3uKy. [IpeBop
I0jMOBa 13 CTpaHe IUTeparype Tpeba fa 6yme y AyXy cpri-
cKor jesyka. CBe CTpaHe pedn WM CHHTAarMe 3a Koje OCToju
oxiroBapajyhe rMe y HallleM jesyKy 3aMEHUTY TYM Ha3UBOM.

YKOJMKO je paji y LIelIOCTH Ha CPIICKOM jesMKy (HIIp. paj us
HCTOpMje MeJULVIHE, je3Ka MeAUIHE U [ip.), TOTpeOHO
je mpeBecTu HasuBe mpujora (Tabena, rpaguKoHa, cu-
Ka, CXeMa) YKOIMKO VX MMa, LJe/IOKYIIHI TEKCT Y HBIIMa I
JlereHAy Ha eHI/Iecky jesuk. CaXkeTke 1 pajioBe KOju Cy y
LIe/IOCTY Ha CPIICKOM je3uKy ayTopu u3 Cpbuje Tpeba ga
iy hupuanmom.

CTPYKTYPA PAJTA. CBu IOgHAC/IOBY Ce IMIIY BENMKIM
MacHUM croBuma (607). OpurnHanHu paj, MeTaaHaIU-
3a, TIPETXOMJHO U KPATKO CAOMIITemhe 06aBesHo Tpeba a
umajy cnenehe moguacmose: Ysop (LInmb pasja HaBecTn Kao
HocreAl acyc Ysona), Metone papia, Pesynrarn, [Incky-
cnja, 3aKbydak, JIuteparypa. Ilpernen mureparype dnHe:
YBop, ogrosapajyhu mogHacnosu, 3akpydak, JIuteparypa.
[TpBouMeHOBaHY ayTOp MeTaaHa/IM3e 1 IperTefHoOr paja
Mopa fia HaBefie 6ap IeT ayToluTaTa (Kao ayTop Man Koay-
TOp) pafoBa IIyO6IMKOBAHMX Y YaCOIMICHMA C PEL[eH3IjOM.
KoayTopu, ykonuko ux uma, Mopajy fia HaBeny 6ap jemaH
ayTOLMTAT pajioBa Takohe My6/IMKOBAaHNUX Y YaCOMUCH-
Ma ¢ pereHsujoM. [Tpukas cmydaja unm 6oecHUKa d1He:
VBop (Lmm pafa HaBeCTM Kao MOCTIERHY [Tacyc YBOAa),
[Tpukas 6omecHuka, [Juckycuja, JInteparypa. He Tpeba
KOPUCTUTHU MMeHa 00JIeCHIKa, MHUIUjale, HUTY OpojeBe
ucropuja 60ecTy, HApOUUTO y WIyCTparjama. [Ipukasu
6orecHIKa He CMejy MaTH BHUIIIe Off IIeT ayTOpa.

[Tpurore (taberne, rpaduKoHe, CIMKe UTH.) HOCTABUTHU Ha
Kpaj PYKOIIVCa, @ y CAMOM TeNly TEKCTa jaCHO Ha3HAYUTI
MecCTO KOje ce OfHOCH Ha faty npuior. Kpajma mosuruja
npunora 6uhe ogpebena y Toxy npunpeme paga 3a ny6-
JIMKOBarbe.

CKPAREHMIIE. KopucTtutu camMo Kaja je HeOIXofHO,
U TO 32 BeOMa Jyrayke Ha3uBe XeMUjCKUX je[Uiberba, Off-
HOCHO HasuBe Koju Cy Kao ckpahenuiie Beh nmpenosHarpu-
Bu (ctangapgae ckpahenute, kao unp. JTHK, cuna, XVB,
ATTI). 3a cBaky ckpahenuiy myH TepMuH Tpeba HaBeCTI
IpY IPBOM HaBODemwy y TeKCTY, ceM aKo HMje CTaHapAHa
jepunnia Mepe. He kopuctutn ckpahenniie y Hacnosy.
Vs6eraBarn kopuurherme ckpaheHua y caxeTky, aam ako
CY HeOIIXOfiHe, CBaKy cKpaheHuIly 06jacHUTY IpK IIPBOM
HaBoDhemy y TekcTy.

JEOVIMAJTHU BPOJEBIL. V TekcTy pafia Ha €HITIECKOM
jesuky, y Tabenmama, Ha TpadMKOHMMA U IPYTUM IIPUTIO-
3MMa JeruManHe OpojeBe mucaTy ca Ta4koM (Hmp. 12.5
+ 3.8), a y TEKCTYy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 + 3,8). Kap rog je To moryhe, 6poj 3aokpy>Xutu Ha
jenHy genyuMariy.

JEOTVUHWIE MEPA. [ly>xuHy, BUCUHY, TeKIHY U 3a1Ipe-
MMHY U3PaKaBaTy y MeTPUYKUM jeAyHMIIaMa (MeTap — 11,
Kutorpaum (rpam) — kg (), mutap — ) uam BUXOBUM Jero-
BuMa. Temrmeparypy uspaxasaru y ctenennma Iensujyca
(°C), xonmuuHy cymncraniie y Mmonuma (mol), a mputucax
KpBU Y MUIMMeTpHUMa XUBUHOT cTyba (mm Hg). Ce
pesy/iTaTe XeMaTONOLIKNX, KTMHIYKNX 1 OMOXEeMMjCKUX
Meperba HaBOUTHU y MeTPUUIKOM CCTeMy npema Meby-
HApORHOM cucTeMy jeguunna (SI).

OBVIM PAJTIOBA. LlenoxynHy pyKonuc pafa — Koju 4iHe
HACJIOBHA CTPaHa, CaXKeTaK, TeKCT paja, CIIMCaK TuTepa-
Type, CBI IIPUIO3M, OFHOCHO IIOTINCH 3a BUX I JIETEH/A
(taberne, cnuke, rpaduKOHN, CXeMe, LPTEXM), HACTOBHA
CTpaHa M Ca’KeTaK Ha CPIICKOM je3UKy — MOpa MUSHOCUTH 3a
OPUTMHAJIHY Paji, IPETXOJHO U KPATKO CAOIIIITE e, Paf] 13
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JCTOpMje MeJuLHe U 1perneq aureparype no 5.000 peun,
a 3a TIpyKa3 60JTeCHNKA, paf] 32 IPAKCY, efYKATVBHMU WIaHAK
U paf 3a pyOpuKYy ,,Jesuk Megunute” 5o 3.000 peuy; pagosu
3a ocTajle pybpuke Mory mmaTu Hajeuure 1.500 peun.
Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). Y mpBom kanpy ¢umma Mopa ce HaBeCTH:
y HagHacnoBy CpIICKM apXUB 3a L[eJIOKYIIHO JIEKapCTBO,
HAC/IOB Pajia, Ipe3MeHa ¥ MIHULIMja/Ii MIMEHA U CPeIber
CI0Ba CBUX ayTopa paja (He ¢puaMa), rogyHa uspage. ¥
IPYTOM KaJpy MOpa OMTH YCHUMIbEH TeKCT pajia y BULY
arcrpakxTa jio 350 peun. Y nocnenmeM Kaapy ¢uama Mory
Ce HaBeCTM MMeHa TeXHIIKOT 0cobba (pexja, CHIMATerb,
CBET/I0, TOH, GpoTorpaduja u ci1.). Y3 Buaeo-pamose foc-
TaBUTH: TOCEOHO TEKCT y BUAY ancTpaxTa (o 350 peun),
jemny ¢ororpadujy xao maycrpanujy npukasa, usjaBy
HOTIIMCAHY Off CBET TEXHIYKOT 0cob/ba fla ce Ofipudy ay-
TOPCKUX ITpaBa y KOPUCT ayTopa pajia.

ITPVIJIO3M PAZTY cy ta6erne, cuke (¢potorpaduje, up-
TeXMU, cXeMe, TpaMKOHN) U BUJEO-IIPUIO3M.

TABEJIE. Caxka Taberna Tpeba ga 6yze cama 1o cebu 1ako
pasympnBa. Hacnos Tpeba oTkyLatu nsHay rabene, a
objammerba ucof mwe. Tabere ce 03HaYaBajy aparcKuM
6pojeBuMa Ipema pefocieny HaBohema y Tekcry. Taberne
L[pTaTy UCK/bY4YMBO y nporpamy Word, kpo3s menn Table-
Insert-Table, y3 nedunucame TayHor 6poja KOIOHA U pe-
nosa kxoju he unHnTI Mpexy Tabere. [lecHUM K/IMKOM Ha
munry — nomohy onuuja Merge Cells u Split Cells — criaja-
i1, ofHOCHO germnty henmuje. Kynatn ponrom Times New
Roman, Benn4aunoM crioBa 12 pt, ¢ jeFHOCTPYKUM IIpope-
foM u 6e3 yBradema Tekcra. Kopuirhene ckpahenuie y
Taberm Tpeba 06jaCHUTH Y JIeTeHY MCIIOF, Taberte.

YKOMMKO je PyKOMIC Ha CPIICKOM je3VKY, TPUIOKUTU Ha-
3uBe Tabena U JereHay Ha o6a jesuka. Takobe, y jexHy
Tabery, y okBupy ucte henuje, yHeTi 1 TeKCT Ha CPIICKOM
U TEKCT Ha €HITIECKOM je3UKy (HMKAKO He IIPaBUTHU JBe
Taberte ca gBa jesukal).

CJIMKE. Cnuxke cy cBu 06muiy rpadpmyKkmux Ipujaora u
Kao ,,cmnke“ y CA ce o6jaBipyjy pororpaduje, nprexu,
cxeMe 1 rpadukonu. Cnyke o3HadaBajy ce apancKuM
6pojeBrMa pema pefoceny HaBobema y rekcty. [Ipumajy
ce UCK/bY4uBO gurnranHe pororpaduje (pHo-6eme nmm
y 60ju) pesonynuje Hajmame 300 dpi u popmara 3ammca
tiff win jpg (Mare, MyTHe U CIMKe JIOLIET KBanuTeTa Hehe
ce MpUXBATaTH 3a MTaMIame!). YKONMMKO ayTopu He Io-
ceflyjy Wy HUCY Y MOTyhHOCTHM [ja JOCTaBe AMIMTa/He
¢dororpacduje, oHIZa OpUrMHAIHE CIMKe Tpeba CKeHNpaTH
y pesonynuju 300 dpi u 'y opUrMHamHO] BEMMYMHNA. YKO-
JIMKO je paji HeOIXOHO MIYCTPOBATH Ca BUIIE CIMKA, ¥
pany he ux 6utn 06jaB/beHO HEKONMKO, a ocTase he 6utu
y e-Bep3uju wiaHka kao PowerPoint npeseHTanuja (cBaka
CIMKa MOpa OUTU HyMepyCaHa Vi IMaTH JIETeH]LY).

Bupneo-npunosu (mnycrpannje pasa) Mory Tpajaru 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTY ITOCEOHO CIVIKY KOja 6y Oyta MiycTpalyja BUaeo-
IpyKasa y e-M3hamy 1 06jaB/beHa y IITaMIIAHOM U3JIabYy.

YKONMKO je pyKOIIIC Ha CPIICKOM je3UKY, IPUIOXKUTY Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IITaMIIATH Y 60ju, anu JofaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

I'PAOUKOHM. I'paduxonu tpebda na 6yny ypabenu u
moctaB/beHN y nporpamy Excel, ma 6u ce Bupene nparehe
BpenHOCTY pacnopehene o henujama. Vicre rpadukone
npexonuparu u'y Word-oB TOKyMeHT, IZie ce TpapVKOHN
03HauyaBajy apalcKuM OpojeBuMa IIpeMa pefioceny Ha-
Bohema y Tekcty. CBU mofaniu Ha rpadMKOHY KyIIajy ce
y doury Times New Roman. Kopuirhene ckpahenuie Ha
rpadukony Tpeba 06jacHUTH Y JIeTeHAM UCHIOf rpadKOHa.
Y mraMmaHoj Bep3uju YIaHKa BepOBaTHIUje je la Tpadu-
KoH Hehe 6uTy wTaMial y 6oju, Te je 60/be usberaBaTn
kopuurhemwe 60ja y rpadMKOHMMA, MU UX KOPUCTUTH
PasmMYNTOT MHTEH3UTETA.

YKOJIKO je PyKOMMC Ha CPIICKOM je3VKY, TPUIOKUTU Ha-
3uBe rpaMKOHa U JIereHy Ha 00a je3uka.

CXEME (LIPTEJKW). LlpTexxu u cxeMe ce JOCTaB/bajy y
jpg wnu tiff bopmaty. Cxeme ce MOTY LIpTaTyu U y IpOrpa-
my CorelDraw v Adobe Illustrator (mporpamu 3a pag
ca BeKTOpuMa, KpuBaMa). CBU IOfjaliM Ha CXeMM KYIIajy
ce y ¢poutry Times New Roman, BenmuunHa ciosa 10 pt.
Kopuirhene ckpahenurie Ha cxemu Tpeba objacHUTY y
JIeTeH IV VICTIO], CXeMe.

YKOMMKO je pyKOIINC Ha CPIICKOM je3UKY, IPUIOXKUTY Ha-
3UBe CXeMa I JIeTeH/Ty Ha 00a je3nka.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOjy Cy IOIpPH-
HeJNM CTBapamy pajia a He MCIYbaBajy Mepiiia 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e30ehyjy TexHUUKYy 1mo-
Moh, ToMOR y Imcamy pajia MIm pyKoBojie ofie/berbeM Koje
06e36ehyje omury noppiky. GuHaHCKjCKa 1 MaTepyjaHa
noMoh, y 061MKy CIIOH30pCTBa, CTUIIEHAN]A, IOKJIOHA,
olpeMe, IeKOBa 1 Ipyro, Tpeda Takobe fa Oyme HaBeneHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpa, a HUTUPAHY WIAaHIM Tpeba fja Oymy TaKko MpUCTy-
MavHM YMTaoyMa yacomnuca. Crora y3 caky pedepeHIry
o6ase3Ho Tpeba HaBecTy DOI 6poj wiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gone/beHa) u PMID 6poj yxo-
JIMKO je WiIaHaK MHAeKcupaH y 6asyu PubMed/MEDLINE.

PedepeHniie HyMepucaTy peJHMM apanckuM OpojeBuMa
mpeMa pefocieny HaBobhemwa y TekcTy. bpoj pedepen-
11 He 6u Tpebao fa 6yne Behnm op 30, ocum y nperneny
JIUTEpaType, Y KojeM je Z03BO/beHO fja ux 6yxne o 50, a
y MeTaaHanusu o 100. bpoj unTupanux opuruHaaHUX
panoBa Mopa 6uTu HajMame 80% of yKymHor 6poja pe-
(bepeHIN, OHOCHO 6POj IUTUPAHNX KIBUTA, TIOITaB/ba Y
KIbJTaMa 1 IIpeTIeHIX WiaHaKa Mamby off 20%. YKOIMKO
ce nomahe MoHOrpadcke nybaMKanyje u YWIaHIM MOTY
yBpCTUTI Y pedepeHIie, ay TOpH Cy Ty KHM fla UX LIUTHUPA]y.
BehnHa nytupanmux Hay4HNUX WiaHaka He 61 Tpebaso ga
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6yne cTapuja op et rogyHa. Huje 103BO/beHO IMTHPabhe
ancTpakaTa. YKOIMKO je 6MTHO KOMEHTapUCcaTH pesy/rare
KOjJ1 Cy ITyO/IMKOBaHM CaMO Y BULY allCTPAKTa, HEOIIXOIHO
je To HaBeCTU y CaMOM TeKCTy paja. Pedepeniie wianaka
Koju cy mpuxBaheHn 3a WTaMIy, aIu jouI HICY 06jaBbe-
HU, Tpeba 03HAYMTH Ca in press Vi MPUIOXKNUTHU JJOKA3 O
IpUXBaTalby pajia 3a 00jaBbUBalbe.

Pedepenie ce untupajy npema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBUMa 3a PYKOIINCE KOjIi ce Ipe-
Zajy 6MOMeUIIHCKIM YacOMICUMA), KOjU je YCIIOCTaBIO
MebhyHnapogHy KOMUTET ypeJHNKA METUIIMHCKUX 9aco-
muca (http://www.icmje.org), unju popmat xopucre U.S.
National Library of Medicine n 6a3e Hay4yHUX my6/muKa-
uyja. [Tpumepn HaBobemwa nybnmkanyja (WiaHaka, Kbura
U IPYTUX MOHOTpaduja, eeKTPOHCKOT, HeoOjaB/beHOr I
Ipyror 0bjaB/beHOT MaTepyjaja) MOry ce mpoHahy Ha MH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. [Ipunukom HaBobemwa nuTeparype
BeoMa je BaYKHO TIIPUAPXKABATHU Ce TIOMEHYTOT CTaH/apya,
jep je To jemaH Of HajOUTHMjUX PaKTOpa 3a MHAEKCUPaIbe
IPUIMKOM KTacudMKalije HayYHUX 4acOMMCa.

ITPOIIPATHO IIMCMO (SUBMISSION LETTER). V3
pyKorc 06aBesHO IPUIOKIUTHU 06pasal] Koju Cy MOTIHN-
CaJIy CBM ayTOPH, a KOju Caipsku: 1) usjaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U [ja HUje UCTOBPEMEHO MOJHET
3a 00jaBIpMBatbe Y HEKOM JIPYTOM YacOINCY, 2) U3jaBy fia
CY PYKOIIVC IIPOYUTAIIN M OFOOPIIN CBU Ay TOPY KOjU VIC-
IyaBajy MepuiIa ayToOpCTBa, M 3) KOHTAKT MOJATKE CBUX
aytopa y pany (agpece, umejn agpece, TeneoHe UTH. ).
Branko o6pasar Tpe6a mpeys3eTu ca MHTEPHET-CTPaHUILle
vacomvca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO FOCTABUTH KONHUje CBMX O3BOMIA
3a: peIpoOAyKOBabe IPETXOFHO 06jaB/beHOT MaTepljaa,
yrmotpeby mryctpaunja u objampuBarme nHbopMaIyja o
HO3HATVM JbYAMMA VI IMEHOBabe /bYAM KOjU CY JOIIPH-
HeJIM M3pajy paja.

YIAHAPUHA, ITPETIIVIATA 1 HAKHAJTA 3A
OBPATY YTAHKA. [la 61 pag 6uo o6jaB/beH y 4aco-
nucy Cpncku apxue 3a yes0KynHo 1ekapcmeo, CBU ayTo-
P Koju Cy mekapu unu cromatonosu us Cpbuje Mopajy
6uty wianoy CpIICKOT JTIeKapCKOT ApywITBa (Y CKIamy
ca wraHoM 6. Craryra [JpyuTsa) 3a TOOMHY Y K0joj ce
papn mpepaje Ypenuuursy. Csu gfomahnm ayropu takobe
Mopajy 6utu nperitaheHy Ha 4acomuc YIM USMUPUTH
HaKHaZy 3a obpany wiaHaxa (article processing charge) 3a
TOAJHY Y KOjOj ce pafi Ipefaje YpeHUIUTBY, Y USHOCY Off
3.000 puHapa. AyTopu 1 KOayTopy U3 MHOCTPAHCTBA Cy
y ob6aBe3y fa Irate HakHaZ#y 3a oOpany wiaHaka (article
processing charge) y usHocy of 35 eBpa. Yara y jefHoj
KaJIeH/IapCKOj TOAVIHYU 00yXBaTa 1 CBe HapefHe, eBEHTY-
aJIHe Y/IaHKe, IIOC/IaTe Ha pasMaTpambe y Toj roguun. Ceu
ayTOpM KOju IIJIaTe OBY HAKHAZLY MOTY, YKOJIMKO TO eJle,
fla IpyMajy LITaMIIaHO M3/ame Jaconuca. Tpeba Harmo-
MEHYTH [ja OBa yIIaTa Huje rapaHiyja aa he pax 6urtn

npuxsahen 1 o6jasben y Cprckom apxusy 3a uenoKynHo
nexkapcmeo. Obaesa mrahamwa HakHazie 3a 00pajy WiaHKa
He OJJHOCH Ce Ha CTyfleHTe OCHOBHMX CTYyJMja U Ha IIpe-
TIJIATHMKE Ha YacOIINC.

YcraHoBe (IIpaBHa MNIIa) He MOTY IIPEKO CBOje IpeTIUIaTe
fia MICITyHe 0Baj yC/IoB ayTopa (($13ndKor muia). Y3 pyko-
IIC pajia Tpeba JOCTaBUTH KOMNje YIIATHNUIIA 32 YIaHa-
PUHY 1 IIPETIUIATy / HAKHATY 3a 0Opajly WIaHKa, Kao JOKa3
0 yIJIaTaMa, yKOJMKO M3laBad HeMa eBUIeHIIjy O TOMe.
Yaconuc npuxsara JoHaluje off CIOH30pa KOjy CHOCE JIeo
TPOIIKOBA VJIM TPOLIKOBE Y IIe/IMHU OHUX ayTOpa KOju
HMCY Yy MOTyhHOCTY fla M3MUpe HaKHaAY 3a 00pajy WIiaHKa
(Y TakBUM CrTy4ajeBMMa HOTPeOHO je YaCOMMCY CTaBUTU
Ha yBIJ] OIIPAB/JAHOCT TaKBOT CIIOH30PCTBA).

Honatue nupopMarje 0 WiaHAPUHMU U IPETIUIATH MOTY
ce fobutu nyreM nmejna (office@srpskiarhiv.rs) u Ha
MHTEepHeT-CTpaHULM yaconuca http://srpskiarhiv.rs/en/
subscription/).

CJIAILE PYKOIIMCA. Pykonyc paja 1 CBU IIPUTIO3U Y3
pajn Mory ce focTaBuTU uMejoM (office@srpskiarhiv.rs),
eIeKTPOHCKH TIPEKO CHCTeMa 3a TIPYjaB/bUBabe Ha UH-
TepHeT-cTpaHuiy vacomnuca (http://www.srpskiarhiv.rs),
HpernopyYeHOM MOLINM/BKOM UM TUYHO, JONACKOM Y Yper-
HUIITBO. YKOJIMKO Ce Paji IlIajbe IOLITOM U/IU JOHOCU Y
YpemHUIITBO, PYKOIINC Ce JOCTaB/ba OfIITAMIIAH Y TPU
npuMepKa 1 HapesaH Ha CD (cHMM/beHU Matepujai Tpeda
fia je MICTOBETaH OHOM Ha TAINpy).

HAIIOMEHA. Paj xoju He ncniymaBa yc/loBe OBOT YIIYT-
cTBa He MOXe 6utu yuyhen Ha perensujy u 6uhe Bpahen
ayTopMMa Jia ra IomyHe 1 ucrpase. [IpuipxaBarmeM yyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce cKpaTUTHU BpeMe
IIe/IOKYITHOT TIpoIieca 10 06jaB/biBatba pajia y 4acoIicy,
mTo he MO3UTMBHO yTULIATH Ha KBAJINTET WIAHAKA U pe-
JIOBHOCT M3/Ta’Keba YacOIINCa.

3a cBe mogaTHe MHpOpMaIVje, MOMMO Jia ce o6paTuTe
Ha JloJieHaBefleHe afpece 1 6poj TenedoHa.

AJIPECA:
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file. The text of the manuscript should be typed in MS Word
using the Times New Roman typeface, and font size 12 pt.
The text should be prepared with margins set to 25 mm
and onto A4 paper size, with double line spacing, aligned
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ter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., *Tc,

IL-6, O, B,,, CD8). If something is commonly written in
italics, such as genes (e.g. BRCA1I), it should be written in
this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a re-
search project, that should be designated in a separate note
at the end of the text. Also, if the article was previously pre-
sented at any scientific meeting, the name, venue and time of
the meeting should be stated, as well as the manner in which
the paper had been published (e.g. changed title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONFLICT OF INTEREST STATEMENT. The manu-
script must be accompanied by a disclosure statement from
all authors (contained within the Submission Letter) de-
claring any potential interest or stating that the authors
have no conflict of interest. For additional information
on different types of conflict of interest, please see World
Association of Medical Editors (WAME, www.wame.org)
policy statement on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revi-
sion of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or gen-
eral supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.

TITLE PAGE. The first page of the manuscript (cover
sheet) should include the following: title of the paper
without any abbreviations; suggested running title; each
author’s full names and family names (no titles), indexed
by numbers; official name, place and country of the institu-



INSTRUCTIONS FOR AUTHORS

tion in which authors work (in order corresponding to the
indexed numbers of the authors); at the bottom of the page:
name and family name, address, phone and fax number,
and e-mail address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, meta-analysis, review article, case re-
port, article on history of medicine, current topic article, arti-
cle for language of medicine and article for practitioners, the
summary not exceeding 100-250 words should be typed on
the second page of the manuscript. In original articles, pre-
liminary communications, and meta-analyses, the summary
should have the following structure: Introduction/Objective,
Methods, Results, Conclusion. Each segment should be typed
in a separate paragraph using boldface. The most signifi-
cant results (numerical values), statistical analysis and level
of significance are to be included. The conclusion must not
be generalized, it needs to point directly to the results of the
study. In case reports, the summary should consist of the fol-
lowing: Introduction (final sentence is to state the objective),
Case Outline (Outline of Cases), Conclusion. Each segment
should be typed in a separate paragraph using boldface. In
other types of papers, the summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings — MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of the
manuscript should include: title of the paper in the Serbian
language; each author’s full name and family name (no
titles), indexed by numbers; official name, place and coun-
try of the institution in which authors work. On the fourth
page of the manuscript the summary (100-250 words) and
keywords (3-6) should be typed, but this refers only to
papers in which a summary and keywords are compul-
sory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine’, etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) - if any — should be translated into English as well.

Summaries and articles written in Serbian by authors from
Serbia need to be written in the Serbian Cyrillic alphabet.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles, meta-analyses and preliminary and short com-
munications should have the following section headings:
Introduction (objective is to be stated in the final paragraph
of the Introduction), Methods, Results, Discussion, Conclu-
sion, References. A review article includes: Introduction,
corresponding section headings, Conclusion, References.

The firstly named author of a meta-analysis or a review ar-
ticle should cite at least five auto-citations (as the author or
co-author of the paper) of papers published in peer-reviewed
journals. Co-authors, if any, should cite at least one auto-
citation of papers also published in peer-reviewed journals.
A case report should consist of: Introduction (objective is to
be stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients, ini-
tials or numbers of medical records, particularly in illustra-
tions, should be mentioned. Case reports cannot have more
than five authors. Letters to the editor need to refer to papers
published in the Serbian Archives of Medicine within previ-
ous six months; their form is to be comment, critique, or
stating own experiences. Publication of articles unrelated to
previously published papers will be permitted only when the
journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of
the text a particular enclosure should only be mentioned
and its preferred place indicated. The final arrangement
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for
very long names of chemical compounds, or as well-known
abbreviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should
be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be
avoided, but if they have to be used, each of them should
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal
point should be used in decimal numbers (e.g. 12.5 + 3.8),
while in Serbian papers a decimal comma should be used
(e.g. 12,5 + 3,8). Wherever applicable, a number should be
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram -
kg, gram - g, liter - 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol),
and blood pressure in millimeters of mercury column (mm
Hg). All results of hematological, clinical and biochemical
measurements should be expressed in the metric system
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references,
all enclosures including captions and legends (tables,
photographs, graphs, schemes, sketches), title page and
summary in Serbian — must not exceed 5,000 words for
original articles, preliminary and short communications,
review articles and articles on history of medicine, and
3,000 words for case reports, articles for practitioners, edu-
cational articles and articles for “Language of medicine”;
for any other section maximum is 1,500 words.
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Video-articles are to last 5-7 minutes and need to be sub-
mitted in the fIv video format. The first shot of the video
must contain the following: title of the journal in the heading
(Serbian Archives of Medicine), title of the work, last names
and initials of first and middle names of the paper’s authors
(not those of the creators of the video), year of creation. The
second shot must show summary of the paper, up to 350
words long. The final shot of the video may list technical staff
(director, cameraman, lighting, sound, photography, etc.).
Video-articles need to be submitted along with a separate
summary (up to 350 words), a single still/photograph as an
illustration of the video, and a statement signed by the techni-
cal staff renouncing copyrights in favor of the paper’s authors.

To check the required number of words in the manuscript,
please use the menu Tools- Word Count, or File-Proper-
ties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
explanatory information under the table. Tables should be
numbered in Arabic numerals in order of citation in the
text. Use MS Word, the menu Table-Insert-Table, inserting
the adequate number of rows and columns. By the right
click of the mouse, use the options Merge Cells and Split
Cells. Use Times New Roman, font size 12 pt, with single
line spacing and no indent to draw tables. Abbreviations
used in tables should be explained in the legend below
each respective table.

If the manuscript is entirely in the Serbian language, tables
and corresponding legend should be both in Serbian and Eng-
lish. Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published
as ‘figures’ in the Serbian Archives of Medicine. Figures
should be numbered in Arabic numerals in order of cita-
tion in the text. Only original digital photographs (black-
and-white or color), of minimum 300 dpi, and jpg or tiff
format, are acceptable (small, blurry and photographs
of poor quality will not be accepted for publishing!). If
authors do not possess or are not able to provide digital
photographs, then the original photos should be scanned
in 300 dpi, and saved in original size. If a paper needs to be
illustrated with a considerable number of figures, several
tigures will be published within the paper, and the rest will
be available in the electronic version of the paper as a Pow-
erPoint presentation (every figure needs to be numbered
and be accompanied by legend). Video-enclosures (illus-
trations of a paper) can last 1-3 minutes and are submitted
in the flv format. Along with the video, a still/photograph
representative of the video is also needed, as it will be used
as a placeholder in the electronic version of the paper, and
as an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but pos-
sible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word docu-
ment, numbered in Arabic numerals by order of citation
in the text. The text in the graphs should be typed in Times
New Roman. Abbreviations used in graphs should be ex-
plained in the legend below the respective graph. In the
printed versions of papers, graphs are generally published
in black-and-white; therefore, it is suggested to avoid the
use of colors in graphs, or to utilize colors of significant
difference in brightness.

If the manuscript is entirely in the Serbian language, graphs
and corresponding legend should be both in Serbian and
English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn
in CorelDraw or Adobe Illustrator (programs for drawing
vectors, curves, etc.). The text in the schemes should be
typed in Times New Roman, font size 10 pt. Abbreviations
used in schemes should be explained in the legend below
the respective scheme.

If the manuscript is entirely in the Serbian language,
schemes and corresponding legend should be both in
Serbian and English.

ACKNOWLEDGMENT. List all those individuals having
contributed to preparation of the article but having not
met the criteria of authorship, such as individuals provid-
ing technical assistance, assistance in writing the paper
or running the department securing general support. Fi-
nancial aid and all other support in the form of sponsor-
ship, grants, donations of equipment and medications, etc.,
should be mentioned too.

REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article is
indexed for MEDLINE/PubMed) should be typed.

References should be numbered in Arabic numerals in
order of citation in the text. The overall number of refer-
ences should not exceed 30, except in review articles, where
maximum of 50 is acceptable, and in meta-analysis, where
up to 100 referenceas are allowed. The number of citations
of original articles must be at least 80% of the total number
of references, and the number of citations of books, chap-
ters and literature reviews less than 20%. If monographs
and articles written by Serbian authors could be included
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in the reference list, the authors are obliged to cite them.
The majority of the cited articles should not be older than
five years. Use of abstracts as references is not allowed.
If it is important to comment on results published solely
in the form of an abstract, it is necessary to do so within
the text of the article. The references of articles accepted
for publication should be designated as in press with the
enclosed proof of approval for publication.

The references are cited according to the Vancouver style
(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library
of Medicine and scientific publications databases. Examples
of citing publications (journal articles, books and other
monographs, electronic, unpublished and other published
material) can be found on the web site http://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of refer-
ences the defined standards should be strictly followed,
because it is one of the essential factors of indexing for
classification of scientific journals.

SUBMISSION LETTER. The manuscript must be accom-
panied by the Submission Letter, which is signed by all
authors and includes the following: 1) statement that the
paper has never been published and concurrently submit-
ted for publication to any other journal; 2) statement that
the manuscript has been read and approved by all authors
who have met the criteria of authorship; and 3) contact
information of all authors of the article (address, email,
telephone number, etc.). Blank Submission Letter form
can be downloaded from the journal’s web site (http://
srpskiarhiv.rs/global/pdf/Submissionletterform FINAL.pdf).

Additionally, the authors should submit the following cop-
ies of all permits for: reproduction of formerly published
material, use of illustrations and publication of informa-
tion on known people or disclosure of the names of people
having contributed to the work.

MEMBERSHIP FEE, SUBSCRIPTION RATES AND
ARTICLE PROCESSING CHARGE. In order to publish
their article in the Serbian Archives of Medicine, all do-
mestic authors and co-authors, medical doctors and doc-
tors of dental medicine, must be members of the Serbian
Medical Society (according to the Article #6 of the Statute
of the SMYS) for the year in which the manuscript is be-
ing submitted. All domestic authors and co-authors must
also be subscribed to the journal for the year in which the
manuscript is being submitted, or pay an article processing
charge for the coverage of all editing and publishing ex-
penses (3,000 RSD). Authors and co-authors from abroad
need only pay the article processing charge (€35) - the fee
is required for substantive editing, fact and reference vali-
dations, copy editing, and publishing online and in print.
An author who had already paid the fee can have more
articles submitted for publishing consideration in the year
the fee was paid. All authors who pay this fee may, if they

desire so, receive the printed version of the journal in the
year when the fee is payed.

Please note that the payment of this charge does not guar-
antee acceptance of the manuscript for publication and
does not influence the outcome of the review procedure,
in accordance with good publishing practice.

The journal accepts donations from sponsors to create a
sum for payment reductions or waivers for authors unable
to cover the article processing charge (a justification of the
inability to pay should be provided in such cases).

The requirement for paying the article processing charge
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover
this condition on behalf of the authors (natural persons).
Copies of deposit slips for membership and article pro-
cessing charge should be enclosed with the manuscript.
Foreign authors are under no obligation to be members of
the Serbian Medical Society. All the relevant information
can be obtained via email address of the Editorial Office
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION OF THE MANUSCRIPT. Manuscript and
all enclosures can be sent by email (office@srpskiarhiv.rs) or
via the journal’s web site (http://www.srpskiarhiv.rs). If sent
by registered mail or delivered in person at the Editorial
Office in Belgrade, it should contain two printed copies
and a CD with the version identical to that on paper, as
well as all the necessary accompanying documentation.

NOTE. The papers not complying with these instructions
will not be reviewed and will be returned to the authors
for revision. Observing the instructions for preparation
of papers for the Serbian Archives of Medicine will shorten
the time of the entire process of publication and will have
a positive effect on the quality and timely release of the
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:

Srpsko lekarsko drustvo

Urednistvo ¢asopisa ,,Srpski arhiv za celokupno lekarstvo®
UL kraljice Natalije 1

11000 Beograd
Serbia
PHONE: +381 114092776

+381 11 409 44 79
E-MAIL: office@srpskiarhiv.rs
WEB SITE: www.srpskiarhiv.rs
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