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The title page of the first journal volume in Latin

JpyUITBa OCHOBaHOT 1872. roguHe, NpBM NyT WTaMnaH 1874. rogune,

y KojeM ce 06jaBbyjy pasou €wiaHoBa CpIICKOT JIeKapCKOT pYIITBa,
TIPETIIATHMKA YacOTIVCA Vi 4IAHOBA IPYTUX APYIITaBa MEVUIMHCKIX ¥ CPOTHIX
crpyka. O6jasbyjy ce: yBOIHMIIM, OPUTVMHAIHYA PajIOBH, IIPETXO/{HA I KPATKa ca-
OINIITEHA, IIPUKa3y GO/IECHNKA U CTy4ajeBa, BUIeO-WIAHIIN, CTIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PaJIOBM 3a IIPAKCY, PajIOBY U3
MCTOpYje MeUIIMHE Y je3VKa MeMIINHE, MeIUIIMHCKE eTVKE VI Pery/aTOPHUX
CTaHJAp/la Y MeMIMHY, U3BEIITaj) ca KOHIPeca M Hay4YHMX CKYIIOBA, TINMYHY
CTaBOBMU, HAPYYEHY KOMEHTAPU, MICMa YPEJHUKY, IIPUKA3U KIbUTA, CTPyYHE
BeCTU, In memoriam u gpyru Npuao3mu.

CBU PyKOIICH KOji Ce pa3MaTpajy 3a ITamiame y ,,CPIIcKkoM apX1By 3a
IIe/IOKYITHO IEKapCTBO He MOTY Jia e IOofHeCy uin Aa 6yny pasMaTpaHu 3a
my6/mKoBarbe Ha ApyTuM MecTuMa. PasioBy He cmejy ia Oy/ly peTXOHO MTaM-
TIaHM Ha IPYTUM MeCTUMa (IeMMIIHO M/ Y OTIIYHOCTH).

ITpucnenn pykoruc Ypehusauku o6op 1mame perieH3eHTIIMA pajiyt CTPYYHe
nporieHe. YKONMMKO pelleH3eHTH TIPefioyKe M3MeHe VI JIONyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONOOM JIa YHece TpakeHe M3MeHe Y TeKCT pajia W/
Jla apryMEeHTOBaHO 00Pas/IOKIL CBOje Hec/arame ¢ mpuMes6amMa pelieHseHTa.
Konauny ofryKy o mpuxBaramy pajia 3a IITaMITy JJOHOCH IJTaBHU VI OTOBOPHM
YPEIHUK.

3a o6jaB/beHe pajiose ce He ucmahyje XoHOpap, a ayTOpcKa Mpasa ce Ipe-
HOCe Ha u3fjaBaya. Pyxomucu u npunosu ce e Bpahajy. 3a penpopykuujy mim
MIOHOBHO 00jaB/blBatbe HEKOT CeTMEHTa pajia MyO/MMKoBaHor y ,,Cprickom ap-
XVBY HEOIXOJHA je CAIJIACHOCT M37laBayva.

PajioBu ce mTaMmnajy Ha eHITIECKOM j€3UKY Ca KPaTKMM Cafip>kKajeM Ha eH-
I7IecKOM 1 cprickoM jesuky (hupwmia), OTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KIM Cafip)KajeM Ha CPIICKOM U eHITIECKOM je3UKY.

AyTOpM MpyUXBaTajy IOTIYHY OATOBOPHOCT 3a TAYHOCT Ie/IOKYTIHOT Cajip-
aja pykomnuca. Marepujan nmy6nukaipyje IpefcTaB/ba MUAIUbEE ayToOpa I
HIIje HY)XHO 0oipa3 Muljberba CpIICKOT leKapcKor ApyiTsa. C 063upom Ha
6p3 HaIpeaK MeUIMHCKe HAyYHe 06/1aCTH, KOPUCHULY Tpeba [ja He3aBICHO
npolewyjy nHbOpMaLujy pe Hero LITO je KOPUCTE UK Ce Ha by OC/Iabajy.
CpIIcKO JTIeKapCKo APYLITBO, ypeaHuK uin Ypehusauku ogbop ,,Cprckor ap-
XUBa 32 L[e/IOKYITHO IEKAPCTBO He IPMUXBATajy 61110 KaKBY OATOBOPHOCT 32
HaBOJie y pajioByMa. PekaMHn matepujai Tpeba fja 6yzie y CKIafy ¢ e TM9KUM
(MeMIIMHCKMM) ¥ TIPAaBHUM CTaHAapAuMa. PekTaMHU MaTepujan yK/bydeH y
0Baj 9acOMIC He TAPAHTYje KBAaTUTET WM BPEJHOCT OT/IAIIeHOT TPOM3BO/aA,
OJJHOCHO TBpJjtbe pou3Bohaya.

ITopHeceHM PYKOIIVC IIOIPa3yMeBa Jia je HheroBo Iy0mKoBame ofo6puo
OJITOBOPHI Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpakuBame 06aB/beHo. VsmaBay
ce Hehie cMaTpaTy MPaBHO OJATOBOPHYM Y C/Ty4ajy HOHOLIEHa 61110 KaKBOT
3axTeBa 3a KoMiensanujy. Tpeba fa ce HaBey CBM U3BOPM UHAHCHPaAHbA Pajia.

Cpncxu apXVB 3a IENIOKYITHO TeKapPCTBO je Yacomc CPIICKOT IeKapCKOoT

the Journal of the Serbian Medical Society founded in 1872, and with first

issue published in 1874. Serbian Archives of Medicine publishes articles of
the Serbian Medical Society members, subscribers, as well as members of other
associations of medical and related fields. The journal publishes the following
article types: editorials, original papers, preliminary and short communications,
case reports, video-articles, images in clinical medicine, review articles, current
topics, articles for practitioners, history of medicine articles, language of medi-
cine articles, medical ethics (clinical ethics, publication ethics) and regulatory
standards in medicine, congress and scientific meeting reports, personal view
articles, invited commentaries, letters to the editor, book reviews, professional
news, In memoriam and other articles.

All manuscripts under consideration in the Serbian Archives of Medicine
may not be offered or be under consideration for publication elsewhere. Articles
must not have been published elsewhere (in part or in full).

The submitted manuscripts are forwarded by the Editorial Board to reviewers
for editing and evaluation. If the reviewers find that the manuscript needs to be
modified or amended, the copy of the report is sent to the author(s), requiring of
them to make necessary modifications or amendments of the text or to provide
argumentative explanation of their disagreement with the suggested reviewer’s
remarks. The final decision on acceptance of the article for publication is made
by the Editor-in-Chief.

The authors shall not be remunerated for the published articles, and they
are required to assign copyright of their papers to the publisher. Manuscripts
and enclosures shall not be returned to the authors. Reproduction or repeated
publication of any section of the manuscript already published in the “Serbian
Archives” requires the publisher’s approval.

The articles are printed in the English language with an abstract both in
English and Serbian, or in the Serbian language, Cyrillic alphabet, with an ab-
stract in Serbian and English.

Authors accept full responsibility for the accuracy of all content within the
manuscript. Material in the publication represents the opinions of the authors
and does not necessarily reflect opinions of the Serbian Medical Society. Because
of rapid advances in the medical sciences, users should independently evaluate
information before using or relying on it. Serbian Medical Society, the Editor
or Editorial Board of the Serbian Archives of Medicine do not accept any re-
sponsibility for the statements in the articles. Advertising material is expected
to conform to ethical (medical) and legal standards. Inclusion of advertising
material in this publication does not guarantee the quality or value of such
product or claims made by its manufacturer.

Submission of the manuscript implies that its publication has been approved
by the responsible authorities at the institution where the work has been carried
out. The publisher will not be held legally responsible should be any claims
for compensation. Details of all funding sources for the work should be given.
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EDITORIAL / YBOOHUK

My Dear and Honorable Colleagues,

For us in the Serbian Archives of Medicine the beginning of a calendar year is a time to thank both
our authors and reviewers. We apologize to authors whose manuscripts have been rejected in the
previous year, but we hope that the reviews they have received, although sometimes painful, will
encourage them to improve their research and writing skills. We hope this will, in return, enable
them to publish their results in journals that are more prestigious than ours is.

We owe special thanks to the reviewers for their invaluable time and suggestions. Further-
more, we are grateful to those who have exchanged messages with the editors. To those very few
who remained silent, we suggest to follow the Serbian Archives of Medicine in this 148th year of
publication to find out the destiny of the manuscript they missed to review.
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There is a global medical issue, which should be ad-
dressed in the best interest of clinicians of different special-
ties and at different phases of their training and practices.
This is burnout, work-related syndrome, which nowa-
days reached an epidemic level, and therefore has been
recognized by World Health Organization [1, 2]. Burnout
does not affect physicians exclusively, it affects nurses and
medical care providers as well [3, 4]. Those experienc-
ing burnout may develop sleep disturbances, depression,
alcoholism, musculoskeletal disorders, hypertension, and
even ischemic heart disease.

The burnout of physicians was first described in the
1970s as syndrome of emotional exhaustion, depersonali-
zation, and a sense of low personal accomplishment that
leads to decreased effectiveness at work [5]. Burnout was
investigated with emphasis on psychological presentation
and management [6, 7]. The estimated prevalence of the
phenomenon was reported to be 30-50% [8]. The latest
report of Ganeshan et al. [9] of an online survey sent to
the U.S. academic radiologists with a response rate of 27%
(228/831) and estimated prevalence of burnout of 79% il-
lustrates the magnitude of the problem. They found that
the work overload, inability to balance personal and pro-
fessional life, lack of autonomy, lack of appreciation from
patients and other medical staff were significantly associ-
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ated with high burnout. Are our clinicians exposed to those
risk factors as well?

In general, medicine has made progress in the last de-
cade, which has proven to be a challenge for health care
providers and administrations everywhere [10, 11]. Medi-
cine in Serbia has been making efforts to keep pace with
the global one. Therefore, in recent years, changes have
been taking place in our medical care including regulatory
changes, a wide use of electronic health records, etc., but
one should bear in mind that Serbia is a low-income coun-
try. Taking into consideration the 800-year-long history of
Serbian medicine on one hand, and the global experiences
on the other, I am sure that we will find our way to protect
our profession and colleagues for the benefit of our patients.
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SUMMARY

Introduction/Objective Irrigation has an important role in root canal cleaning and its efficiency depends
on the type of irrigants, the amount, the technique and the irrigation protocol.

The aim of this work was to estimate the efficiency of cleaning of the canal walls by using scanning
electron microscope analysis after the instrumentation by rotary NiTi instruments with the use of three
different irrigation solutions and two final irrigation protocols.

Methods Sixty extracted human incisors were divided into two groups after the rotary instrumentation
with the iRace instruments. In both groups, the same amount (1.5 ml) of three solutions (2% sodium
hypochlorite solution, 2% chlorhexidine solution, and 10% citric acid solution) and total final irrigation
time (90 seconds) was the same. The final irrigation in the first group was accomplished using the tech-
nique of continuous irrigation and in the second group it was done using the intermittent protocol. The
roots were cut longitudinally and analyzed by thirds (coronal, middle, and apical) on a scanning electron
microscope (JSM 6460LV, JEOL Ltd., Tokyo, Japan) with 1,000x magnification.

Results The most efficient cleaning of the root canal walls in both groups was seen after the use of citric
acid with the intermittent protocol of the final irrigation (90.7% clean walls), while the least efficient was
the final irrigation by chlorhexidine with continuous irrigation (80.3%). The most efficient cleaning of
the canal walls in both groups was observed in the coronal third and the largest amount of the smear
layer in the apical third.

Conclusion The most efficient cleaning of the canal was achieved by the use of citric acid and the inter-
mittent protocol of the final irrigation. In all tested solutions, the intermittent protocol of irrigation was
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more efficient than continuous irrigation.

Keywords: final irrigation protocol; irrigants; smear layer removal

INTRODUCTION

The success of endodontic treatment signifi-
cantly depends on the possibility of complete
elimination of microorganisms from the root
canal, and prevention of reinfection of periapical
tissue. Microcomputer tomographic studies have
shown that a large part of the surface of the main
canal remains untouched by instruments, and in
the case of the presence of isthmuses, ramifica-
tions and lateral canals, this percentage ranges
30-50% indicating the extreme importance of
irrigation in the cleaning and disinfection of
the root canal system [1, 2].

Preparation of the root canal manually and
particularly by rotating Ni-Ti instruments, leads
to the formation of dentine debris and a smear
layer, which are most often accumulated in the
uninstrumented parts of the root canal system
[3]. The smear layer prevents adequate adherence
of a sealer to the walls of the root canal and can
be a potential area for the growth of numerous
bacteria, but also prevent antibacterial agents
from reaching the residual bacteria in the den-
tinal tubules [4, 5]. Mechanical instrumentation
eliminates the largest number of bacteria, but

maximum reduction of the number of micro-
organisms organized into biofilms demands
an irrigant with good antibacterial effect and
adequate irrigation techniques [6, 7, 8].

Irrigation of the canal whose efficiency de-
pends on the type of irrigant, quantity, technique
and the protocol of irrigation, is of crucial im-
portance for the efficient cleaning of the complex
root canal system [9, 10, 11]. Optimal irrigation
today involves the use of two or more solutions
and the application of appropriate protocols in
order to increase its efficiency [6].

The most commonly used solution for ir-
rigation in endodontics is NaOCI due to its
strong antibacterial and exceptional soluble
effect, despite the toxicity for periapical tissues
[11, 12]. Chlorhexidine is also used because of
the extraordinary and prolonged antibacterial
effect and the absence of cytotoxicity [12, 13].
Chelating agents, EDTA (tetrasodium ethyl-
enediaminetetraacetic acid), and citric acid
effectively dissolve inorganic substances and
thus significantly contribute to the removal of
the smear layer [14, 15]. The precondition for
the success of the endodontic treatment is clean
dentinal walls of the root canal without the
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presence of a smear layer and debris to allow best sealing
and adhesion of the sealer [16, 17].

Contemporary irrigation also involves different activation
protocols in order to improve the efficiency of the irrigant.
Studies have confirmed that passive ultrasonic irrigation
(PUI) is more effective than the conventional one [15, 18, 19,
20], and De Moor et al. [18] found that PUI in three cycles is
equally effective in debris removal as well as laser-activated
NaOCI solution. Leoni et al. [20] found that the XP Endo
Finisher is as effective as PUI, and they also showed that
activated irrigation is significantly more efficient in cleaning
the root canal than conventional irrigation.

The objective of this study was to evaluate the efficiency
of cleaning root canal walls after instrumentation by rotary
Ni-Ti instruments and application of three different ir-
rigation solutions and two final irrigation protocols using
scanning electron microscope (SEM) analysis.

The hypothesis of this study was that the final three-step
irrigation (intermittent protocol) provides more efficient
cleaning of the root canal system than the conventional
irrigation protocol.

METHODS

The study was conducted on 60 extracted human incisors,
which were stored up to experiments in a 0.01% solution
of NaOCl at a temperature of 4°C. The crowns of the teeth
were cut off so that each root sample was 15 mm long.

After the formation of the access cavity, the initial pen-
etration of the root canal was established by K-file #10. The
working length was determined to be 1 mm shorter than
the apical foramen, i.e. 14 mm. At the top of each root, a
pink wax ball was placed in order to prevent the irrigation
solution leaking during the instrumentation. The instru-
mentation of all canals was carried out by one researcher.
After adjusting the working length by a hand instrument
and before starting the instrumentation, the canal was ir-
rigated with 2 ml of 1% solution of NaOCL.

Mechanical preparation of all canals was performed
by NiTi rotating instruments iRace (FKG Dentaire SA, La
Chaux-de-Fonds, Switzerland) using three instruments: R1
#15/06, R2 #25/04, and R3 #30/04. After each instrument, the
canals were irrigated with 2 ml of 1% NaOCI solution with
2 ml plastic syringes and gauge 27 needles. After each use
of an instrument, irrigation was carried out in the manner
described so that the total amount of the irrigant used during
preparation for each sample was 8 ml of 1% NaOClI solution.

After the instrumentation of the canals, samples were
randomly selected in two groups of 30 teeth, where the
final irrigation was carried out in group 1 by a continuous
protocol, while in group 2 an intermittent final irrigation
protocol was used. In both groups, three solutions were used
in the same amount (1.5 ml each) and total final irrigation
time (90 seconds): 2% solution of sodium hypochlorite
(Chloraxid, 2%, Cerkamed, Stalowa Wola, Poland); 2%
solution of chlorhexidine (Glucohex, 2%, Cerkamed), and
10% citric acid solution was obtained by diluting 40% citric
acid solution (citric acid, 40%, Cerkamed).
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Group 1 - in the first group, the final irrigation was per-
formed by the continuous flushing protocol in the amount
of 1.5 ml of irrigant for the duration of 90 seconds. Ten
teeth were irrigated with 1.5 ml of 2% solution of sodium
hypochlorite. The amount of 1.5 ml of 2% chlorhexidine
solution was used for each of the following 10 teeth, and
the last 10 teeth from this group were irrigated with 1.5 ml
of 10% citric acid solution.

Group 2 - in the second group, the final irrigation was
carried out according to an intermittent flushing protocol
of 3 x 0.5 ml of irrigant for a period of 3 x 30 seconds. Each
subgroup of 10 teeth was irrigated with following solu-
tions: 3 x 0.5 ml 2% solution of sodium hypochlorite for
3 x 30 sec, 3 x 0.5 ml 2% chlorhexidine solution for 3 x 30
sec, and 3 x 0.5 ml of 10% citric acid solution for 3 x 30 sec.

The roots were longitudinally cut with a diamond disc
(so that the root canal remains intact) separated with
sharp spatula into two halves. The halves obtained in this
way were prepared for SEM analysis (JSM 6460LV, JEOL,
Tokyo, Japan). A total of 120 samples were dried and filled
with gold and scanned by an electron microscope. For each
sample, five standardized microphotographs were made
for coronal, middle, and apical thirds at magnification
of 1,000x. SEM microphotographs were independently
analyzed and appraised by two researchers. In the event
of disagreement, the ratings were reconsidered until a
consensus was reached.

The criteria set by Hiilsmann et al. [21] were used to
qualitatively estimate the residual smear layer, according
to the cleaning efficiency:

Score 1 - the root canal wall is without a smear layer,
all dentinal tubules are open;

Score 2 - a small quantity of a residual smear layer and
most of the dentinal tubules are open;

Score 3 — a homogeneous smear layer covers the walls,
a few dentinal tubules open;

Score 4 - the entire wall of the root canal is covered with
a smear layer, there are no open tubules;

Score 5 - a non-homogeneous smear layer covers the
entire surface of the root canal.

The scoring implies that grades 1 and 2 represent a clear
root canal wall, and the wall with a smear layer includes
grades 3, 4, and 5.

The obtained result was statistically processed in IBM
SPSS Statistics, Version 20.0 (IBM Corp., Armonk, NY,
USA) using the descriptive statistics method and the y* test.

The study was approved by the Ethics Commission of the
School of Dental Medicine, University of Belgrade (36/6).

RESULTS

The results of the SEM analysis are shown in Tables 1 and
2 and Figures 1-4.

In the group with a continuous final irrigation protocol
when NaOCI was used as the irrigant, the lowest average
value of the assessment of the smear layer presence was
observed in the coronal third (1.6), then in the middle
(1.7), while the weakest cleaning was recorded in the apical
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Table 1. Mean value of the assessment of the residual smear layer on root canal walls by thirds

. . . Smear layer rating
Groups Solution for irrigation Third of root canal -
n X SD Med Min. Max.
coronal 100 1.60 0.67 1.5 1 3
NaOCl middle 100 1.70 0.73 2 1 4
apical 100 2.14 1.16 2 1 5
Group 1 coronal 100 1.62 0.66 2 1 3
continuous Chlorhexidine middle 100 1.76 0.79 2 1 4
protocol apical 100 2.26 121 2 1 5
coronal 100 1.5 0.58 1 1 3
,§ Citric acid middle 100 1.64 0.69 2 1 3
S apical 100 2.04 1.08 2 1 5
= coronal 100 | 154 | 061 1 1 3
ng: NaOCl middle 100 1.66 0.62 2 1 3
apical 100 2.06 0.99 2 1 4
Group 2 coronal 100 1.62 0.66 2 1 3
intermittent Chlorhexidine middle 100 1.66 0.65 2 1 3
protocol apical 100 2.11 1.03 2 1 4
coronal 100 1.52 0.61 1 1 3
Citric acid middle 100 1.52 0.61 1 1 3
apical 100 1.76 0.71 2 1 3

n - number of teeth; x — mean value; SD - standard deviation

Table 2. Assessment of the cleaning efficiency of root canal walls regarding the final irrigation solution and applied irrigation protocol

Final irrigation protocol Continuous irrigation Intermittent irrigation
Assessment of the presence Clean walls Smear layer present Clean walls Smear layer present
of the smear layer Score 1,2 Score 3,4,and 5 Score 1,2 Score 3,4,and 5
. n 920 10 94 6
Coronal third
2 % 90 10 94 6
= _ . n 88 12 92 8
S S Middle third 0 5 5
o] = % 88 1 9 8
Z & o n 71 29 72 28
Apical third
% 71 29 72 28
n 249 51 258 42
% 83% 17% 86% 14%
) n 90 10 90 10
Coronal third
2 % 920 10 90 10
[J] >
I s , ) n 86 14 20 10
kel S Middle third
3 = % 86 14 90 10
< Ll
5 »n . . n 65 35 69 31
= Apical third
O % 65 35 69 31
n 241 59 249 51
% 80.3% 19.7% 83% 17%
n 96 4 94 6
" Coronal third
‘A % 96 4 94 6
>
- = . ) n 88 12 % 6
S S Middle third
IS s % 88 12 94 6
o
E & o n 72 28 84 16
O Apical third
% 72 28 84 16
n 256 44 272 28
% 85.3% 14.7% 90.7% 9.3%

SEM - scanning electron microscope

third (2.14) (Table 1). Slightly higher mean values of the
evaluation of the smear layer was observed after the applica-
tion of chlorhexidine, mostly in the apical (2.26), then in
the middle (1.76), and the coronal third (1.62). The most
effective cleansing was observed in the group with citric
acid [in the coronal third (1.5), in the middle one (1.64),

‘ DOI: https://doi.org/10.2298/SARH190513132N

and the least effective cleaning was noted in the apical
third (2.04)] (Table 1).

In the group with an intermittent protocol of final irriga-
tion, the mean values of the presence of the residual smear
layer were slightly lower in regard to the first group. After
using NaOCI, the lowest mean was in the coronal third
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Figure 1. Representative microphotography of the coronal third (citric
acid, intermittent protocol) (score 1) — scanning electron microscope,
magnification x1,000

Figure 2. Representative microphotography of the middle third (Na-
OCl, intermittent protocol) (score 2) — scanning electron microscope,
magnification x1,000

Figure 3. Representative microphotography of the apical third (citric
acid, intermittent protocol) (score 2) — scanning electron microscope,
magnification x1,000

(1.54), followed by the middle one (1.66), and the highest
value was in the apical third (2.06). When chlorhexidine
was used as a final irrigant, the highest mean value was
observed in the apical (2.11), slightly lower value was in
the middle (1.66), and the lowest mean value was on the
walls of the coronal third (1.62). The smallest amount of
the residual smear layer was observed in the group with
citric acid, the same average value was in the coronal and
the middle third (1.52), and the weakest cleaning was in
the apical third (1.64) (Table 1).

The analysis of the cleaning efficiency of root canal
walls showed that each irrigant was more efficient with the
protocol of intermittent final irrigation, with no statistically
significant difference. After using NaOCl, 83% of clean
walls in group 1 were detected, while 86% of clean walls
were recorded in the second group. Less efficient cleaning
was observed after the application of chlorhexidine, 80.3%
of clean walls with continuous protocol, 83% of clean walls
with the intermittent protocol. The most effective clean-
ing was observed after the final irrigation with citric acid
using the intermittent irrigation protocol (90.7%), and
slightly weaker in the group with continuous irrigation
(85.3%) (Table 2).
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Figure 4. Representative microphotography of the apical third
(chlorhexidine, intermittent protocol) (score 3) — scanning electron
microscope, magnification x1,000

The most effective cleaning of the root canal walls in
both groups was observed after the application of citric
acid with the intermittent final irrigation protocol (90.7%
clean walls), while the final irrigation with chlorhexidine
with continuous irrigation (80.3%) was the least effective.

The most efficient cleaning of root canal walls in the
first group was observed in the coronal third (92%), fol-
lowed by the middle third (87.3%), while on the walls of
the apical third there was the largest amount of residual
smear layer (69.3%) (Table 2).

By analyzing the effectiveness of wall cleaning in the
second group, the largest amount of smear layer was ob-
served on the walls of the apical third of the root (75%
clean walls) (Figures 3 and 4), followed by the middle third
(92%), while most of the dentinal tubules were open in the
coronal thirds (92.7%) (Table 2).

DISCUSSION
Root canal instrumentation produces a smear layer on all
instrumented surfaces of the root canal walls, while the

uninstrumented areas of the canal system (isthmuses, lateral
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canals, anastomoses between the canals, etc.) are usually
occluded by debris. Although there are studies showing that
the presence of the smear layer does not affect the outcome
of endodontic treatment [16], most studies confirm that its
presence prevents penetration of intracanal medications
into the dentinal tubules and reduces the adhesion, so it is
necessary to remove it before definitive obturation [1, 4, 17].

Earlier investigations used light microscopy to identify
the smear layer on the canal walls, but today SEM analysis
is the standard in the field of quantitative and qualitative
estimation of the presence of the smear layer due to high
resolution and high magnification [22-25].

One of the tasks of irrigation is to clean dentinal walls
by removing the smear layer and debris and to reduce the
number of microorganisms, i.e. to improve the adhesion
of the sealer and thus minimize microleakage [6, 17]. The
efficiency of irrigation depends on a number of factors,
and above all on the type, quantity, concentration, time of
exposure of the walls to the effect of irrigant and irrigation
techniques [3, 7, 11, 12, 20, 22].

The complete instrumentation of the canal in this study
was performed by one operator, on simple single root teeth,
and all canals were instrumented in the same way with the
same quantity of irrigant and the same total duration of
irrigation, but with two different final irrigation protocols
(continuous and intermittent irrigation) with three differ-
ent irrigants.

The results of this study show that the mechanical instru-
mentation with rotating Ni-Ti files followed by extensive
irrigation ensures efficient cleaning of the canal walls with
a small amount of smear layer present on the walls.

Since no statistical significance was found, the hypoth-
esis of this study is rejected, yet slightly better cleaning
of the canal walls in all three thirds was observed after
the intermittent final irrigation protocol in three steps in
comparison with the convectional continuous irrigation.
This is in accordance with the findings of other authors
who have showed that increasing the number of irrigation
cycles increases the cleaning capacity as the amount of
fresh solution is restored, while in the case of continuous
irrigation, the saturation of the solution occurs faster [7,
11, 25, 26,]. Zivkovié et al. [25] have determined that the
protocol of the final irrigation in three cycles improves the
efficacy of removing the smear layer in the apex segment
of the root canal, and Macedo et al. [26] showed that the
irrigation protocol in three cycles of fresh NaOCl solution
increases its cumulative effect and thus the efficacy of
cleaning root canal walls.

Such good results can be explained by the fact that in-
strumented canals were straight and simple, and adequate
diameters of apical preparation (30/04) ensures that the
tip of the irrigation needle will reach almost the working
length of the instrumentation and in this way effectively
clean the walls of the root canal. It also explains very good
results for chlorhexidine, which, unlike NaOCl and citric
acid, does not have the ability to dissolve tissues, but it is
used because of a wide antibacterial spectrum (including
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Enterococcus faecalis) and prolonged antimicrobial effect
[8,12, 13, 23].

Citric acid showed the best cleaning effects (in both
groups). This chelating agent is equally effective in remov-
ing the smear layer as well as the EDTA according to the
findings of Lenarda et al. [14]. This mineralolithic perfectly
dissolves inorganic material and significantly affects the
removal of the smear layer from root canal, although it
does not have antibacterial properties [9, 15].

The worst cleaning of dentinal walls in both groups is
observed in the apical third of the root canal, then in the
middle, while the smallest amount of the smear layer is
noticed in the coronal third of both groups, which is in
compliance with the results of other studies confirming
that the smear layer from the canal walls is more easily
removed from the coronal and middle third [9, 10, 21,
26]. The cleansing problem is particularly emphasized in
the region of the apical third due to anatomical specificity
(isthmuses, ramification, additional canals), and due to
the small diameter of the apical preparation, which makes
the debridement of the canal more difficult [3, 5, 7, 25].

So far, research has shown that none of the irrigation
protocols or tested solutions are able to completely clean
root canal walls by removing the smear layer, and nowadays
some kind of activation of the irrigation solution during
the irrigation process is recommended [6].

Currently, passive ultrasonic irrigation (PUI) has an
important role in the activation of irrigants, and its activity
is based on cavitation and acoustic streaming of solutions
during irrigation. Numerous studies have shown that PUI
increases the effect of irrigation by removing more organic
tissue, planktonic forms of bacteria, and debris from canal
walls. [15, 18, 19, 20, 26].

Laser-activated irrigation is also very effective, but
De Moor et al. [18] have found that PUI in three cycles
is equally effective in the removal of debris as well as the
laser-activated NaOCl solution.

Research has shown that XP-endo Finisher, which is
used for the final debridement of the root canal, due to its
specific design and extreme flexibility (it changes shape
during instrumentation), can reach the inaccessible parts
of the canal system [7, 20, 24].

Kato et al. [27] examined Easy Clean (Easy Dental Equip-
ment, Belo Horizonte, MG, Brazil), new mechanical irrigant
agitating device, powered by the reciprocating or continuous
rotation, and indicated that Easy Clean in reciprocating
motion is more efficient in cleaning the apical third of
the curved canals compared to the PUL Duque et al. [28]
compared the effectiveness of Easy Clean in continuous and
reciprocating motion, PUI, Endoactivator systems (Dentsply
Maillefer, Ballaigues, Switzerland), and convectional irriga-
tion for debris removal from the root canal and isthmus,
and found that Easy Clean used in continuous rotation
provides better cleaning of the canal and isthmus. They
also concluded that protocol of three irrigating solution
activations for 20 seconds ensures better cleaning.
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CONCLUSION instruments followed by the final irrigation was efficient

in smear layer removal from root canal walls. An inter-

The most efficient solution for final irrigation after root
canal preparation with rotary iRaCe instruments, in this
study was 10% citric acid, while the least effective one was
chlorhexidine.

Under the conditions and limitations of this research, it
can be concluded that root canal instrumentation by rotary

mittent irrigation protocol in three steps showed slightly
more efficient cleaning of root canal walls compared to
continuous irrigation.

Conflict of interest: None declared.
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YTuuaj npotokona dpuHanHe npuraumje Ha epurkacHocT unwhera KaHana KopeHa

Jenena Hewkosuh', Hega HuHkosuh', Batba Onaunh-Tanuh!, Munuua JoaHosuh-Mepojesuh', MapujaHa Monosuh-bajuh’,

Munow Makcrmosuh?, CnaBosby6 Xnekosuh'

'YHuBep3utet y beorpagy, CromatonoLku dakyntet, KnuHnka 3a 6onect 3yba n engofoHuujy, beorpag, Cpbuja;
*Yuueep3utet y beorpapy, Cromatonowwku dakynteT, KnuHuka 3a ctomatonoLuky npotetuky, beorpag, Cpbuja

CAMETAK

YBoa/Lnsm Vpurauuja nma BaxHy ynory y unwhery KaHana
KOpeHa, a theHa epnKacHOCT 3aBUCK Off BPCTE UPUraHCa, KO-
NNYMHE, OAHOCHO TeXHUKE 1 MPOTOKOJIa purauuje.

Linm oBor paga 6uo je ga ce aHanusom CEM npoueHn edu-
KacHocT ynwhera 31a0Ba KaHana nocsie NHCTPyMeHTaLmje
potupajyhum NiTi HCTpYMEHTUMA Y3 MPUMEHY TPY PasnnymTa
pacTBopa 3a Mpuraumjy 1 ABa NpoTokona duHanHe npuraumje.
MeTope LLle3neceT ekcTpaxoBaHMX XyMaHux cekyTuha je mocne
MaLLVHCKe MHCTPyMeHTauuje iRaCe HCTPYyMeHTUMa NofesbeHo
y oBe rpyne. Y obe rpyne cy kopuwheHa no Tpu pactsopa - 2%
pacTBOP HATPMjyM-Xnoxnoputa, 2% pacTBop XJ0pXeKcuamHa
1 10% pacTBOP NIMMYHCKE KUCENHE, Y NCTOj Konnuunu (1,5 ml)
1 YKYNHOM BpeMeHy ¢vHanHe npurauuje (90 cekyHam). Ou-
HajlHa upuraumja y NpBoj rpynu je peann3oBaHa TEXHUKOM
KOHTUHYMpPaHe, a y APYroj TeXHNKOM MHTEPMUTEHTHE npura-
unje. KopeHoBU Cy mpeceyeHn y3ayKHO 1 aHanu3npaHu no
TpehnHama (KpyHWYHa, cpeftba 1 anvKkanHa) Ha ckeHupajyhem

DOI: https://doi.org/10.2298/SARH190513132N

€neKTPOHCKOM MUKpockony (JSM 6460LV JEOL, Tokno, JanaH)
Ha yBenuyatby o 1000x.

Pesyntatu HajedrkacHuje unwhere 31aoBa KaHana KopeHa
y 06e rpyre yo4eHo je nocine NpUMeHe IMMyHCKe KUCENnHE y3
VHTEPMUTEHTHN NPOTOKON duHanHe npurauuje (90,7% Ynctrx
31A0BA), LOK je HajMarbe edpurKacHa 6una uHanHa npuraymja
XNOPXEKCMANHOM Y3 KOHTUHYMpaHy upurauujy (80,3%). Haje-
drKacHuje umwhetbe 3MJOBa KaHana 'y NpBoj 1y Apyroj rpynm
YOUEHO je y KpYHWUHOj TpehuHY, a HajBuLLe pa3ma3Hor crioja y
anuKkanHoj TpehnHw.

3akmyuak HajedrkacHuje umwhere KaHana ocTBapeHo je
NPYMEHOM JIMMYHCKe KUCENIMHE N MHTEPMUTEHTHOT MPOTOKOIa
duHanHe npurauuje. Kop cBrx TeCTUpPaHNX pacTBopa MHTEP-
MUTEHTHU MPOTOKOJ Mpurrauuje je 61o HewTo eprKacHuju of,
NPOTOKOJa KOHTVMHYMpaHe npuramje.

KrbyuHe peuu: npoTokon npurauuje; buHanHa npuraumja;
pa3mMasHu Cnoj
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SUMMARY

Introduction/Objective The aim of this study was to evaluate the prevalence of developmental dental
anomalies (DDA) in Serbian orthodontic patients.

Methods The sample was composed of 1,001 panoramic radiographs of orthodontic patients, older
than seven years, taken as a part of the initial diagnostic procedure at the Clinic of Orthodontics, School
of Dental medicine in Belgrade. The DDA that could be diagnosed accurately on panoramic X-rays were
documented. Descriptive analysis was used to determine prevalence and sex distribution of DDA. The
Pearson x? test and Fisher’s exact test were used to compare number of affected teeth in males and
females (level of significance was 95%).

Results The prevalence of DDA in Serbian orthodontic patients was 34.8% (15.5% males and 19.3%
females). Impactions were present in 16.5%, hypodontia in 12.9%, hyperdontia in 4.4%, microdontia
in 2.9%, macrodontia in 1.8% and transposition in 0.8% of patients. Maxillary canines were the most
frequently impacted teeth. Maxillary second molars were more prone to impaction in females (p < 0.05).
Impacted incisors were more prevalent in maxilla, premolars, and second molars in mandible. The most
commonly missing teeth were upper left second premolars. Mesiodens was the most frequently found
supernumerary tooth.

Conclusion We reported a high a rate of DDA in Serbian orthodontic patients, more in females than
males. The most frequently observed DDA were impaction, tooth agenesis, hyperdontia, microdontia,
macrodontia, and transposition. All investigated DDA were more frequently present in females, except
hyperdontia. Current findings could offer a foundation for epidemiological studies on DDA prevalence.

Keywords: developmental dental anomalies; orthodontics; hypodontia

INTRODUCTION

Developmental dental anomalies (DDA) occur
during the period of teeth development. The
etiology is complex and multifactorial. It in-
volves genetic and environmental influences,
as well as variation in sex distribution. DDA are
presented as irregularities in tooth number, size,
shape, and structure, and altered teeth eruption.
The complexity of tooth development is influ-
enced by over 300 genes, mutations, and/or
localized or generalized insults (trauma, infec-
tion, therapeutic irradiation, low birth weight,
vitamin D deficiency, metabolic and hormonal
disturbances, as well as nutrition and available
space in the dental arch). The outcome of these
influences could be the presence of isolated or
combined DDA in a person [1, 2]. Persons with
DDA tend to have orthodontic, functional, and
esthetic problems. The early discovery and in-
formation of prevalence and association of den-
tal abnormalities with sex and type of teeth are
important information for dental practitioners.

Epidemiological studies investigating the
prevalence of DDA have been conducted all

over the world with variation in results [3, 4,
5]. Only a few recent studies, mostly on a par-
ticular type of DDA, were done in Serbia. Au-
thors investigated the prevalence of hypodontia
in Serbian schoolchildren [6, 7]. Two studies
reported on the prevalence of structural dental
anomalies (amelogenesis imperfecta and molar
-incisor hypomineralization [8, 9]. To the best
of our knowledge, any other studies investigat-
ing more types of DDA in Serbian population
have not been conducted.

The aim of this study was to evaluate the
prevalence and sex distribution of developmen-
tal dental anomalies in Serbian orthodontic
patients.

METHODS
Sample

This retrospective cross-sectional study was
comprised of 1,324 panoramic radiographs of
patients older than seven years of age referred
to the Clinic of Orthodontics, School of Dental
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Medicine, University of Belgrade from all over Serbia.
Digital panoramic radiographs were taken as a part of the
initial diagnostic examination in 2016. Only high-quality
films of patients with no craniofacial abnormalities and
syndromes associated with DDA (including cleft lip and
palate), previously extracted permanent teeth, a trauma in
the orofacial region, and previous orthodontic treatment
with fixed appliances, were included in the sample. Con-
sequently, a sample comprised of 1,001 panoramic radio-
graphs (459 male and 542 female patients). Experienced
orthodontist and pedodontist assessed the radiographs.
Only tooth abnormalities that could be diagnosed precisely
and solely on panoramic X-rays were documented. The
DDA with a high probability of poor diagnosis without
previous clinical examination and/or additional radio-
graphs were excluded from the evaluation, such as:

1) Anomalies of tooth structure — hypomineralization,
amelogenesis imperfecta, and molar-incisor hypo-
mineralization (MIH);

2) Root deformation and number, concrescence and
dilaceration;

3) Rotation.

Third molars were excluded from the evaluation due to
the high incidence of variation in morphology, size, and
position.

We evaluated panoramic radiographs for the following
DDA:

1) Hypodontia — developmentally missing teeth (tooth
agenesis) was diagnosed by counting present teeth
when no sign of tooth formation existed. Oligodontia
was defined when more than six teeth were missing;

2) Hyperdontia (supernumerary teeth) — additional
teeth were present on the radiograph. They may be
observed as teeth with normal size and shape, or with
smaller size and atypical form;

3) Mesiodens - supernumerary tooth localized in the
anterior region of maxilla;

4) Tooth transposition — two adjacent teeth changed their
position partially or completely in dental arch [10];

5) Microdontia - teeth are smaller than average. Mi-
crodontia of maxillary lateral incisor was recorded
when the maximum mesiodistal crown diameter was
smaller compared to the same dimension of opposing
mandibular lateral incisor in the same patient [11];

6) Macrodontia was referred to the tooth that was found
to be immensely larger than the average one [12];

7) Impaction was defined in cases when physical barrier
existed, and/or tooth had an orientation that prevent-
ed its emergence [13]. Canines were not evaluated for
impaction in children younger than ten years of age
due to the possibility of misdiagnosis.

Statistical analysis

The statistical analyses were performed using Statistical
Package for Social Science, version 22.0 (IBM Corp., Ar-
monk, NY, USA). The descriptive statistical analysis was
used to evaluate the prevalence of DDA and sex distribu-
tion. Pearson’s x* test and Fisher’s exact test were used to
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compare number of teeth affected by anomalies in males
and females. The level of significance was set at p < 0.05
with 95% confidence interval.

RESULTS

We analyzed panoramic radiographs and charts of 1,001
orthodontic patients (45.8% males and 54.2% females).
At least one dental anomaly was found in 34.8% (n = 348)
of patients. The distribution of dental anomalies by sex
showed that females were more affected than males (19.3%
vs. 15.5%). The prevalence of investigated developmental
dental anomalies of number, size, and position is presented
in Figure 1. The location, number of teeth affected by DDA
in the upper and lower jaw and comparison between males
and females are presented in Tables 1 and 2.

Abnormalities of tooth number

Tooth agenesis was the most frequent abnormality of
tooth number presented in 12.9% (n = 129) of all patients
(5.5% of males and 7.4% of females). Supernumerary teeth,
including mesiodens, were observed in 4.4% (n = 44) of
subjects (2.4% of males and 2% of females). A total of 2.5%
(n = 25) patients had mesiodens (2.8% males and 2.2%
females). And other kinds of supernumerary teeth were
reported in 2.4% of patients. Prevalence of abnormalities
of tooth number in male and female orthodontic patients is
presented in Figure 2. The most commonly missing tooth
was upper left second premolar (n = 46 teeth), followed
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by upper right and lower right second premolar (37 teeth
in both right quadrants). In the anterior region of maxilla,
lateral incisors showed the highest prevalence of agenesis
(n =40 teeth). We found 17 lateral incisors missing on the
left side, and 23 on the right side of maxilla. In the anterior
region of the lower jaw, agenesis of incisors was the most
frequent finding (21 teeth). First molars were not affected
by agenesis. More second molars were missing in the lower
jaw compared to the upper jaw (22 vs. 15 teeth). Oligo-
dontia was reported in one female patient (Table 1 and 2).

Abnormalities of tooth position

Tooth impaction was the most frequently found dental
abnormality (16.5%). The number of male and female
patients with anomalies of tooth position is presented in
Figure 3. The high number of impacted canines in the
upper arch is documented in current study (107 teeth).
We found 49 impacted canines on the right side, and 58
on the left side. Bilaterally impacted canines were pres-
ent in 24 patients. Only 11 mandibular canines were
impacted (five on the right side and six on the left side).
More impacted premolars were found in the lower jaw.
The only statistically significant difference in the number
of teeth affected by DDA between males and females was
found in the number of impacted maxillary second molars
(p < 0.05) (Tables 1 and 2).

Abnormalities of tooth size

The DDA affecting tooth size were present in 4.7% (n = 47)
of all patients in the sample. Prevalence of microdontia
and macrodontia in male and female orthodontic patients
is presented in Figure 4. The location, prevalence, and sex
distribution of teeth affected by an abnormality in size are
presented in Tables 1 and 2.

DISCUSSION
The present study assessed sex distribution and prevalence
of selected DDA in the sample of 1,001 orthodontic pa-

tients. Numerous studies presented epidemiological data
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Figure 4. Number of male and female patients with anomalies of
tooth size

and prevalence of DDA in either general population or
pediatric and orthodontic patients. They vary in selection
of methods, sample size, number of included anomalies,
and results. The size of our sample was found to be either
similar or larger in number of subjects, comparing to re-
cently conducted investigations. Furthermore, the studies
with the same purpose, conducted in different parts of the
world, reported at least one dental anomaly in 5.4-45.7% of
subjects [4, 14-17]. The prevalence of DDA in the present
study was 34.8%, which may be because the sample con-
sisted of patients referred to orthodontic treatment. Multi-
factorial etiology of dental anomalies, ethnical differences,
and selection of DDA investigated in the study, inclusion
and exclusion criteria contribute to the diversity of results.

Abnormalities of tooth number

Agenesis of one or more teeth could create malocclusions
and esthetic and functional problems. Missing teeth were
the most frequent abnormality of tooth number in the
present sample of Serbian orthodontic patients (12.9%).
The overall prevalence of missing teeth in recent stud-
ies was 0.027-21.6% [14, 16, 18-22]. Such considerable
differences in results could be explained by variation in
sample composition and size, ethnicity and methodolo-
gy. In a systematic review of the literature, Rakhshan and
Rakhshan [20] reported a significantly higher number of
patients with tooth agenesis in the samples comprised of
orthodontic patients, in comparison to the epidemiological
samples and samples of dental patients. They argued higher
prevalence of anomalies in patients seeking orthodontic
treatment. The only two recent epidemiological studies in
Serbia found a lower prevalence of missing teeth (6.28%
and 5.34%, respectively) in comparison to our results [6,
7]. The high rate of hypodontia in Serbian orthodontic
patients in a present study could be due to the nature of
sample composition. Patients with the most challenging
malocclusions, in need of potentially complicated and mul-
tidisciplinary treatment approach are almost automatically
referred to the Clinic of Orthodontics. The present find-
ing of more females than males with hypodontia (7.4%
vs. 5.5%) supports the documented sex differences in the
association between sex and hypodontia, microdontia,
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Table 1. Location and prevalence of maxillary teeth affected by developmental dental anomalies. Comparison between males and females.

x* test and Fisher’s exact test (p < 0.05)

% % Hypodontia | Hyperdontia Impaction | Transposition Microdontia Macrodontia

el 9 nJol n Je | P nle| n Jo P [ 0l | n e | P
M 6 1.3 0 0

17 / 0.153 / 0.005* / / /
F 2 0.4 9 1.7
M

16 F / / / / / / / / /
M 21 4.6 3 0.7 6 1.6

15 0.332 / 0.796 / / /
F 16 3 2 0.4 9 1.7

14 M 1 02 / 0.382 / 1 02 1.000 / / /
F 1 0.2 ' 1 0.2 )
M 1 0.2 25 5.5 1 0.2

13 / 1.000 0.658 / / /
F 1 0.2 33 6.1 1 0.2
M 8 1.7 3 0.7 1 0.2 6 13 1 0.2

12 0.549 / 1.000 0.873
F 15 2.8 3 0.6 1 0.2 6 1.1 2 0.4
M 0 0 10 2.2 2 0.4

1 / 1.000 / 0.477 / 0.120
F 1 0.2 8 1.5 8 1.5
M 0 0 6 1.3 4 0.9

21 / 0.256 / 0.526 / 0.761
F 3 0.6 4 0.7 6 1.1
M 7 1.5 3 0.7 2 0.4 7 1.5 1 0.2

22 0.468 / 0.209 0.310
F 10 1.8 1 0.2 0 0 13 24 4 0.7
M 3 0.7 22 4.8 2 0.4

23 / 1.000 0.894 / / /
F 3 0.6 27 5 1 0.2
M 1 0.2 2 0.4

24 / 1.000 / 1.000 / / /
F 2 0.4 3 0.6
M 19 4.1 1 0.2 6 1.3

25 0.571 / 1.000 / / /
F 27 5 3 0.5 7 14
M

26 F / / / / / 1.000 / / /
M 5 1.1 0 0

27 / 0.257 / 0.256 / / /
F 2 0.4 3 0.6

M - males; F - females;
*statistically significant; 2x? test

hyperdontia and macrodontia. Females are more affected
by tooth agenesis and microdontia, while more supernu-
merary and large teeth are expected to be found in men
(1:1.5 ratio) [1, 23]. Previous studies in different world
regions offered conflicting results regarding sex distribu-
tion of patients with missing teeth [15, 16, 19]. However,
our findings are in agreement with the results of sex dis-
tribution in the Serbian population (5.34-6.28%) [6, 7]. In
addition, the location of teeth agenesis is in relationship to
teeth position in morphogenic field, i.e. to the most distal
tooth in the group affecting second premolars and lateral
incisors, as well as third molars [1]. Thus, these teeth are
frequently affected by agenesis (4.28-7.52%) which is in
accordance with our results [4-7, 18]. A rare occurrence of
oligodontia was reported in the Italian population (0.08%)
which is in agreement with our result (0.09%) [24].
Contrary to the high prevalence of hypodontia, supernu-
merary teeth are less frequently found in healthy individuals
(0.5-3.8%). The prevalence of supernumerary teeth in our
sample was 4.4%, slightly higher than in recent studies [24,
25,26]. The etiological pattern of sex distribution in associa-
tion with supernumerary teeth is the opposite of hypodontia
[1]. Males are more prone to the formation of supernumer-
ary teeth than females, which is in agreement with our find-
ings [24, 27]. Mesiodens was the most frequently detected

‘ DOI: https://doi.org/10.2298/SARH190701096 M

supernumerary tooth on panoramic X-rays in the present
study. The lower prevalence of mesiodens was reported in
Italian non-orthodontic subjects and French orthodontic
patients (0.05% and 0.66%) [15, 24].

Impaction

The prevalence of patients with tooth impactions in the cur-
rent study was high (16.5%) in comparison to the results of
recent studies (2.6-7.1%) [15, 16, 28]. The highest rate of
tooth impaction was found in maxillary canines, followed by
maxillary central incisors, mandibular premolars and second
molar. In the present study, unerupted maxillary incisors
were more frequently found in female subjects compared to
males, which is not in agreement with the previous report
[29]. The prevalence of patients with impacted canines was
10.7% in the present study, in comparison to findings in the
general population ranging from 0.6-8.4% [4, 16, 24]. The
higher rate of impaction in the current study is probably due
to the composition of the sample comprised of persons re-
ferred to orthodontic treatment. Females were more affected
by impacted maxillary canines compared to males (9.6% vs.
6.9%). Patients, especially females, perceive missing tooth
in the anterior region of maxilla as an aesthetic problem,
which motivates them to seek out orthodontic treatment.
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Table 2. Location and prevalence of mandibular teeth affected by developmental dental anomalies. Comparison between males and females.

x*test and Fisher’s exact test (p < 0.05)

% % Hypodontia Hyperdontia Impaction Transposition Microdontia Macrodontia

el n Joo]l n Jeo | P [ n [ | n] P T n oo | n Jow | P
M 8 1.7 4 0.9

37 / 0.153 / 0.538 / / /
F 4 0.7 7 1.3
M

36 = / / / / / / / / /
M 21 4.6 3 0.7 6 1.3

35 0.332 / 0.796 / / /
F 16 3 2 0.4 9 1.7

34 M / / / / ! 02 0.457 / / /
F 0 0 )
M 4 0.9 1 0.2

33 / / / 0.517 / / /
F 2 0.4 0 0
M 2 0.4 6 1.3 1 0.2

32 / 0.596 / / 1.000 0.873
F 1 0.2 6 1.1 2 0.4
M 6 1.3 0 0 0 0

31 0.297 / / / / 1.000
F 3 0.6 1 0.2 1 0.2
M 2 0.4 1 0.2 0 0

41 0.539 / / / / 1.000
F 3 0.6 0 0 1 0.2
M 3 0.7 0 0

42 0.330 / / / / / /
F 1 0.2 1 0.2
M 0.4

43 / / / / 0.535 / / /
F 3 0.6
M

44 = / / / / / / / / /
M 18 3.9 1 0.2 6 1.3

45 0.268 / 1.000 / / /
F 14 2.6 0 0 7 1.4
M

46 F / / / / / 1.000 / / /
M 6 1.3 5 1.1

47 / 0.536 / 1.000 / / /
F 4 0.7 7 1.3

M - males; F - females

Transposition

The maxillary canines and first premolars were found in
complete transposition in four males and four females.
Only a few recent studies reported a low prevalence of
transposition (0.09%) which is in agreement with our find-
ings (0.08%) [16, 30].

Microdontia and Macrodontia

Sogra et al. [16], found microdontia in 1.6% of Iranian
orthodontic patients, while in a smaller sample, Baron et
al. [15], reported 2.55%. Microdontia in Serbian patients
was present in similar number of patients predominantly
affecting maxillary lateral incisors. Low prevalence of mac-
rodontia was reported in Iranian subjects (0.02%), which
is in agreement with the results of our study (1.8%) [15].

Limitations

This study has a few limitations. Firstly, we assessed ar-
chived files of patients at the Clinic of orthodontics in
2016. The recruitment of patients could not be considered
random since patients were already pre-selected from the
general population and referred to orthodontic treatment.

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):17-23

Secondly, only charts and panoramic radiographs were
used to evaluate DDA. That implied assessment of the sam-
ple for only selected DDA. In order to find the prevalence
of all types of developmental dental anomalies, more ex-
tensive diagnostic methods should be included. Only DDA
that can be observed with 100% accuracy on panoramic
radiographs were reported making them more relevant
than the findings of the rest. Third, DDA were reported
in the sample of patients older than seven years of age.
Dental abnormalities, such as impaction of canines and
second molars, and agenesis of second premolars could
not be observed in younger age groups. This could sug-
gest a possible disparity in the diagnosis of DDA. Forth,
although, microdontia and macrodontia were evaluated by
accepted reliable diagnostic method (visual examination
and comparison), no additional confirmation was obtained
from measurements on study models.

Despite the limitations, present findings could offer a
foundation for much needed extensive epidemiological
studies on DDA prevalence, sex distribution and associa-
tion among different dental irregularities in the general
population in Serbia and worldwide. Furthermore, this
study provides information, which is of importance for
dental practitioners.
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CONCLUSIONS

The prevalence of developmental dental anomalies in Ser-
bian orthodontic patients was 34.8%. At least one tooth
anomaly was found in 15.5% of males, and 19.3% of fe-
males. The most frequently observed dental abnormality
was tooth impaction, followed by tooth agenesis, hyper-
dontia, and anomalies in tooth size and transposition. All
investigated developmental dental anomalies, were more
frequently present in females, except supernumerary teeth.
The most commonly missing tooth was upper left premo-
lar. The maxillary canines had the highest impaction rate.
Mesiodens was the most frequently found supernumerary
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3acTyn/beHOCT Pa3BOjHMX aHOMaKja 3yba Kog OPTOAOHTCKMX NaumjeHata y Cpbuju

EsreHnja Mapkosuh', AHa Bykosuh?, Tamapa Mepuh?, JosaHa KyamaHosuh-Mpuhep?, bojaH Metposuh*

'YHuBep3utet y beorpagy, Cromatonoluku dakyntet, KnnHnka 3a optonegujy Bunuua, beorpag, Cpbuja;

*YHneep3uTeT y beorpagy, Cromatonowwku dakyntet, KnuHuka 3a fieujy n npeBeHTBHY cTomatonorujy, beorpag, Cpbuja;

YHuBep3uTeT y beorpapy, CromatonoLuku pakyntet, Kateapa 3a MeAVLIMHCKY CTaTUCTVKY 1 MHdopMaTKy, beorpag, Cpbuja;
*YHuBep3uteT y HoBom Cagy, KnuHuka 3a ctomatonorujy Bojsogute, Oferbetbe fieuje 1 npeBeHTBHe cTomatonoruje, Hosn Cag, Cpbuja

CAXETAK

YBog/LUusb Linmb oBor nctpaxrBatba je 610 ga ce ncnura 3a-
CTYN/beHOCT Pa3BOjHUX aHOManuja 3y6a Kop OPTOAOHTCKIUX
nauujeHata y Cpbuju.

MeTtoge Y30pak je unHuo 1001 opTonaHTOMOrpadCKu CHU-
MaK OPTOAOHTCKMX MaLmjeHaTa CTapujux of cefam rogmHa ca
KnuHuke 3a opToneaujy Bunmua CtomaTonoLlKkor dakynTeta y
beorpapy. benexeHo je npncycTBO pa3sBojHUX aHOMasvja 3a
umnjy AMjarHOCTUKY je noTpebaH camo opTonaHToMorpadCKm
CHVMaK. 3a UCMUTMBakE 3aCTYM/bEHOCTY Pa3BOjHMX aHOManuja
3y6a KopuwheHa je 4eCKPUNTUBHA CTAaTUCTUYKA aHanm3a. x>
TecT je kopuwheH paauv nopehetrba 6poja 3yba ca aHoManujom
n3mehy nonosa (cteneH 3HauajHoCTH 95%).

Pesyntatu Pa3BojHe aHomanuje 3yba cy bune 3acTynsbeHe Kog,
34,8% opToAOHTCKMX NauujeHarta (15,5% mylwkapaua 1 19,3%
*eHa). Mimnakuwje 3y6a cy 6une npucyTtHe Kop 16,5% nauuje-
HaTa, XxunogoHumja Ko 12,9%, npekobpojHu 3you Kog 4,4%,
MUKPOAOHLMja KoA 2,9%, makpogoHumja koa 1,8% n TpaHc-

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):17-23

nosuumja kog 0,8% nauymjeHata. Ourbauy y rop0j BUANLK Cy
6vnu Hajuewhe nMnakTUpaHu 3you. foprn Apyrn KyTHaum
cy 61N CKNoHUjU MMNaKLUWjy Kog xeHa (p < 0,05). JokymeH-
TOBaHO je BuLUe UMMaKTMPaHnX cekyTuha y roptboj BUAnLK, a
npeTKyTHaka 1 APYrux KyTraka y ow0oj Buanuy. Hajuelhe cy
He[j0CTajany ropHsU JIeBU NpeTKyTHaum. Of CBYX MPeKoOPOjHMX
3y6a Hajuellfe je 610 youaBaH Me3UOLEHC.

3ak/byyak [puKasanm cMo NocTojare BUCOKE yyecTanocTy
pa3BojHUX aHOMasnuja 3yba KoL OPTOAOHTCKMX NaLunjeHaTa y
Cpb6uju ca Behom nspaxkeHolwwhy kof ocoba »KeHcKor nona.
Hajuewhe aHomanuje 6une cy nmnakumja, XUNnopoHLUMja, Xu-
neproHLmja, MUKPOAOHLMja, MaKPOAOHLMja 1 TPaHCNo3nLuja.
CBe aHomanmje cy bune yyectanuje KOA *eHa, OCvM Yy Cryyajy
npekobpojHuX 3y6a. Pe3ynTatu cagawbe cTyavje mory 6mtm
roJsia3Ha Tauka 3a enuaemrosnoLLKe CTyAmnje 0 yuecTanocTu
pa3BojHUX aHOManuja 3y6ba.

KmbyuHe peun: pa3BojHe aHomanuje 3y6a; opToAoHLMja; Xu-
noAoHuuja
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Clinical efficiency of a sodium perborate — hydrogen
peroxide mixture for intracoronal non-vital teeth
bleaching

Tatjana Savi¢-Stankovi¢, Branislav Karadzi¢, Marina Latkovi¢, Vesna Mileti¢

University of Belgrade, School of Dental Medicine, Department of Restorative Dentistry and Endodontics,
Belgrade, Serbia

SUMMARY

Introduction/Objective The aim was to evaluate initial efficiency of sodium perborate (tetrahydrate) and
30% hydrogen peroxide mixture for intracoronal non-vital teeth bleaching (“walking bleach” technique).
Methods Forty patients with discolored teeth were included in the study. Based on their history and
clinical examination, causes of discoloration were classified as necrotic pulp, “endo-sealer” or unknown.
The “walking bleach” technique was performed by applying sodium perborate (tetrahydrate) and 30%
hydrogen peroxide mixture intracoronally to cavity dentin walls. The mixture was renewed in seven-day
intervals. Tooth color was assessed visually before, during, and after the procedure using the Vita Classical
shade guide (Vita Zahnfabrik, Bad Sackingen, Germany). Numerical values or shade guide units (SGU) were
assigned to Vita shade tabs on a bright-dark scale. Analysis of variance, t-test, correlation and regression
analysis were used to analyze the data (p < 0.05).

Results On average, 26 + 9 days or 3-4 appointments were required for intracoronal bleaching to
achieve the desired or best possible shade. Better clinical efficiency was found in the necrotic pulp group
(17 £ 6 days; 8 = 3 SGU) than in the “endo-sealer” group (42 + 13 days; 4 + 2 SGU) (p < 0.05). Age signifi-
cantly influenced bleaching efficiency (p < 0.05). There was no significant correlation between bleaching
efficiency and initial shade (p > 0.05).

Conclusion Intracoronal, non-vital teeth bleaching (“walking bleach” technique) using sodium perborate
(tetrahydrate) and 30% hydrogen peroxide mixture showed satisfactory clinical efficiency. Discoloration
caused by pulp necrosis was treated more efficiently than that caused by endodontic sealers. Younger
age had a positive effect and discoloration intensity had no effect on bleaching efficiency.

Keywords: walking bleach; intracoronal bleaching; non-vital teeth bleaching; tooth discoloration; sodium
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INTRODUCTION

Tooth color affects smile esthetics, which is
among the first facial characteristics observed
in a social interaction. Even mild tooth discol-
oration may reduce individual’s self-esteem
and quality of life [1]. A recent study showed
that a single discolored tooth adversely affects
patient’s dental self-confidence as well as social
and psychological aspects of one’s well-being [2].

Non-vital teeth are discolored mainly due to
trauma and intracoronal hemorrhage, proteolytic
degradation, root canal sealers and cements [3].
Increasingly popular calcium-silicate cements,
such as mineral trioxide aggregate (MTA) and
Biodentine®, have recently shown to have tooth
discoloration potential [4]. Higher discoloration
potential has been reported for calcium-silicate-
based cements containing bismuth oxide as the
radio-pacifying agent and lesser for cements
with zirconium oxide [4, 5].

A non-vital tooth bleaching is clinically per-
formed by placing a bleaching agent intracoro-
nally and sealing the crown temporarily. This
so-called “walking bleach” technique may be
performed in one or more consecutive visits

in intervals of three to seven days until the de-
sired or maximum color change is achieved
[3]. Regarding color assessment, it should be
noted that visual shade matching using Vita
shade guides is still most commonly used in
daily practice [6].

Sodium perborate, hydrogen peroxide, and
carbamide peroxide are commonly used bleach-
ing agents for intracoronal bleaching using the
“walking bleach” technique [7, 8]. The efficiency
of the bleaching agent may be improved by
additional activation with LED blue or laser
infrared light or photon-initiated photoacoustic
streaming [9, 10]. The mechanism of bleaching
by all three agents is based on the release of
nascent oxygen and hydrogen peroxide which
forms free radicals in the alkaline solution,
resulting in hydroperoxyl (HO,) and hydroxyl
(HO-) ions capable of breaking longer-chained
chromophores into shorter-chained colorless
compounds [11].

In vitro studies of intracoronal bleaching
focused on tooth fracture resistance, composi-
tion of calcium-silicate cements, their compres-
sive strength, and bond strength to composite
resin, adhesive bonding, orthodontic brackets



“Walking bleach” technique

bonding to enamel and marginal integrity of temporary
and permanent restorative materials following various
intracoronal bleaching protocols [12-16].

A similar number of recent clinical studies were found
in the literature for in-office bleaching of vital teeth and
intracoronal “walking bleach” approach, illustrating the
relevance of tooth bleaching in current dental practice and
research [1, 2, 7, 8,9, 17-20]. Hydrogen peroxide, carb-
amide peroxide and sodium perborate were all-efficient in
intracoronal bleaching, with stable effects up to six months
or one-year post-bleaching [7, 19, 20]. Even after 25 years
post-bleaching 85% of the endodontically treated teeth
bleached with 10% carbamide peroxide retained tooth
color within two color shades [8]. Multiple studies have
confirmed a strong positive effect of both in-office and
“walking bleach” procedures on patients” quality of life,
psychosocial interaction, and esthetic self-perception [2, 21].
Regarding the “walking bleach” technique, no difference was
found between carbamide and hydrogen peroxide bleach-
ing agents in the context of patient’s esthetic perception,
self-confidence, and psychological and social impact [2].

The aim of this clinical study was to evaluate initial ef-
ficiency of the sodium perborate - 30% hydrogen peroxide
mixture for intracoronal non-vital teeth bleaching (“walking
bleach” technique). The null hypotheses were:

1. There is no difference in clinical efficiency of in-
tracoronal bleaching between different causes of
discoloration;

2. there is no relationship between clinical efficiency of
intracoronal bleaching and patients’ age;

3. there is no relationship between clinical efficiency of
intracoronal bleaching and initial shade.

METHODS

Patient selection, examination, and endodontic
treatment

The study was approved by the University of Belgrade,
School of Dental Medicine Ethics Committee. Inclusion
criteria were visibly discolored crown, non-vital or end-
odontically treated upper central and lateral incisors, previ-
ous endodontic treatment performed two or more years
earlier. Exclusion criteria were caries on upper central
and lateral incisors, inadequate fillings, and progressive
periodontal disease.

Forty patients (25 female and 15 male) aged 18-58 years
participated in the study. Patients’ history was taken and
clinical examination performed, including pulp sensitivity
tests. Retroalveolar X-rays were taken to check the periapical
status and, in cases of previous endodontic treatments, to
check the quality of root canal obturation, by assessing the
length, conicity and homogeneity of the root canal obtura-
tion material. The overall success of previous endodontic
treatment was based on patients history and clinical exam
confirming no signs and symptoms of periapical disease.
Based on patients’ history and examination, potential causes
of tooth discoloration were classified into three groups:
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1. “Necrotic pulp” (teeth with necrotic pulp with or
without patients’ recollection of trauma);

2. “endo-sealer” (previously endodontically treated teeth
with traces of endo-sealer on pulp chamber walls,
patients’ recollection that discoloration occurred
post-treatment);

3. “unknown” (previously endodontically treated teeth
with no traces of “endo-sealer” on pulp chamber walls,
patient could not confirm whether discoloration oc-
curred before or after endodontic treatment).

Initial endodontic treatment was performed in the
“necrotic pulp” group. A re-treatment was performed in
previously endodontically treated teeth with inadequate
root canal obturation whereas in endodontically treated
teeth with adequate root canal obturation the intracoro-
nal bleaching was performed without prior endodontic
re-treatment.

Access cavity was prepared and the working length de-
termined using an apex locator (Root ZX, Morita Corp.,
Osaka, Japan). Root canal instrumentation was performed
with Gates-Glidden and K-Flex hand files (Kerr, Orange CA,
USA) following the crown-down and step-back technique
with 1% sodium hypochlorite irrigation (Patenting, Belgrade,
Serbia) Depending on the initial apical size, the master apical
files were K#25-35, mostly K#30. Canals were dried with
sterile paper points and obturated with gutta-percha (Spi-
dent, Incheon, Korea) and AH-Plus sealer (Dentsply DeTrey
GmbH, Konstanz, Germany) using cold lateral compaction
technique. Each tooth was prepared for bleaching by removing
1-2 mm of the obturation material at the canal orifice and
sealing it with roughly two mm thick glass-ionomer cement
(Vitrebond, 3M Corp., St. Paul, MN, USA).

Intracoronal bleaching procedure

Tooth color assessment was performed by shade match-
ing with color tabs on the Vita Classical shade guide (Vita
Zahnfabrik, Bad Sackingen, Germany). The procedure was
performed by three specialists at daytime in a dental office
with no extra dental unit light. Color assessment was deter-
mined by consensus agreement of at least two specialists.

A mixture of sodium perborate (tetrahydrate) and 30%
hydrogen peroxide was prepared in the 1:2 ratio by mea-
suring the appropriate quantities of each component on an
analytical balance (d = 0.1 mg, Acculab, Sartorius, Goet-
tingen, Germany) and mixing them with a metal spatula on
a glass slab until the mixture was homogeneous. A portion
of the mixture was applied intracoronally as a thin layer and
adapted to the entire cavity dentin using a dry, sterile cotton
pellet. The cavity was then temporarily sealed with calcium-
sulfate cement (Citodur, Dorident, Wien, Austria). At a
follow-up after seven days, color assessment was repeated.
Temporary filling and the sodium perborate-hydrogen
peroxide mixture were removed using an excavator and the
cavity was thoroughly rinsed with air-water spray. Freshly
prepared mixture was then applied to the inner cavity walls
and the tooth was again temporarily restored.

The treatment ended when the desired color was achieved
i.e. visually acceptable shade in relation to the adjacent teeth
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Table 1. Bright-dark scale for numerical expression of the Vita Classical shade tabs as shade guide units

Vita tab B1 Al B2 D2 A2 C1

2 D4 A3 D3 B3 | A35 | B4 a3 A4 C4

Position 1 2 3 4 5 6

7 8 9 10 1 12 13 14 15 16

or when the color remained unchanged at two consecutive
visits. The final achieved shade on the Vital Classical shade
guide was recorded as well as the number of required visits.

Following the bleaching procedure, a calcium hydroxide
paste was applied to the cavity dentin walls to neutralize
the pH. The final restoration was done after two weeks
using a two-step total-etch adhesive (Optibond Solo Plus,
Kerr, Scafati, Italy) and a micro-hybrid composite (XRV
Herculite, Kerr, Scafati, Italy). The adhesive was light-cured
for 20 s and composite for 40 s using a conventional LED
light-curing unit (LEdition, Ivoclar Vivadent, Schaan,
Liechtenstein).

All 16 Vita Classical shade tabs were converted to a
numerical 1-16 scale, #1 corresponding to the brightest
shade (B1) and #16 corresponding to the darkest shade
(C4) (Table 1). For each patient, the start and end point
were identified on the numerical scale as shade guide units.
Intracoronal bleaching efficiency (BE) was expressed as
the percentage of the bleached shade relative to the initial
shade on the bright-dark scale.

BE (%) = [(Initial shade - End shade) / Initial shade] x 100

Statistical analysis

Data were statistically analyzed using analysis of variance,
Student’s t test, correlation and regression analyses at the level
of significance a = 0.05. Statistical analysis was performed
in Minitab 16 (Minitab Inc., State College, PA, USA).

RESULTS

The age structure i.e. mean (standard deviation) of 15
male and 25 female patients involved in this study was
comparable: 37 (10.4) years of male and 32.6 (10.6) years of
female patients. Necrotic pulp was diagnosed in 16 patients,
14 patients were allocated to the “endo-sealer” group, and
in 10 patients, the cause of discoloration was unknown.
All data taken together, 26 + 9 days or 3-4 appointments
were required for the intracoronal bleaching procedure to
achieve the desired or best possible shade.

Table 2 presents information on the treatment duration
relative to the cause of discoloration. Significantly shorter
treatment was required in the “necrotic pulp” group than
in the “endo-sealer” group (p < 0.05). In addition to longer
mean treatment time, the “endo-sealer” group showed larger
variation in terms of minimum and maximum duration
spanning to almost 50 days compared to the “necrotic pulp”
group with only 18 days between the minimum and maxi-
mum treatment duration. No significant differences were
found between the previous two groups and the “unknown
group” (p > 0.05). The number of patients in each group
indicates that all patients returned for follow-ups i.e. the
recall rate was 100%.

‘ DOI: https://doi.org/10.2298/SARH190504094S

All data taken together, color change of 7 £ 2 shade
guide units could be achieved. Table 3 presents data rela-
tive to the cause of discoloration. There was a statistically
significant difference between the number of shade guide
units achieved by bleaching in the “necrotic pulp” than in
the “endo-sealer” group (p < 0.05). The “unknown” group
was comparable to both previous groups (p > 0.05). In all
three groups, the minimum number of shade guide units
was the same (3), but the “necrotic pulp” group exceeded
the other two groups in the number of maximum achiev-
able shade guide units during bleaching (14).

Table 2. Treatment duration in different etiological groups

Duration in days Necrotic pulp | Endo-sealer Unknown
Mean 17 42 29
Standard deviation 6 13 1
Minimum 3 21 14
Maximum 21 70 42
Number of patients 16 14 10

Table 3. Changes in shade guide units following intracoronal bleaching

Changes in shade units | Necrotic pulp | Endo-sealer | Unknown
Mean 8 4 6
Standard deviation 3 2 2
Minimum 3 3 3
Maximum 14 11 10
Number of patients 16 14 10

Figure 1 shows a significant relationship between BE and
patients’ age. Pearson correlation analysis showed nega-
tive correlation between BE and patients’ age (r=-0.4708;
p = 0.002), indicating that better clinical efficiency could be
accomplished in younger patients. Correlation and regres-
sion analyses showed no significant relationship between
BE and initial shade (r =-0.2826; p = 0.077) (Figure 2).

Figures 3 and 4 show a case of intracoronal bleaching
of an upper right central incisor discolored by trauma.
Figures 5 and 6 show a case of intracoronal bleaching of
an upper left central incisor discolored by “endo-sealer”

DISCUSSION

The first and second null hypotheses were rejected as
different causes of tooth discoloration had a significant
effect on intracoronal bleaching efficiency, which was more
effective in younger patients. The third null hypothesis
was upheld as no significant relationship was established
between bleaching efficiency and initial shade.

This clinical study showed the potential of a sodium
perborate (tetrahydrate) mixture with 30% of hydrogen
peroxide to bleach discolored teeth. On average, the desired
or maximum bleaching effect for this “walking bleach”
technique required 3-4 appointments and 26 days. The
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Figure 1. Regression analysis showing a significant relationship be-
tween bleaching efficiency and patients’age

Figure 2. Regression analysis showing no significant relationship be-
tween bleaching efficiency and initial shade

Figure 3. An upper right central incisor discolored by trauma before
intracoronal bleaching

Figure 4. The same upper right central incisors discolored by trauma
after intracoronal bleaching

Figure 5. An upper left incisor discolored by endo-sealer before in-
tracoronal bleaching

present results are comparable to other recent clinical
studies on the efficiency of the “walking bleach” technique.
Pedrollo Lise et al. [7] used a mixture of sodium perborate
(unspecified monohydrate, trihydrate, or tetrahydrate) and
20% hydrogen peroxide up to four weeks post-bleaching.
Bersezio et al. [22] compared 35% hydrogen peroxide to
37% carbamide peroxide and Gupta et al. [20] used sodium
perborate (tetrahydrate) alone for the same purpose. Both
studies reported a similar number of required appointments
for the most desirable outcome, 3—-4 in Bersezio et al. [22]
and three in Gupta et al. [20]. Given the fact that in all the
studies, different mixtures were applied for intracoronal

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):24-30

Figure 6. The same upper left incisor discolored by endo-sealer after
intracoronal bleaching

bleaching, it may be concluded that similar treatment
longevity i.e. the number of appointments is expected ir-
respective of the bleaching agent/agents.

The desired or maximum achievable effect of intracoronal
bleaching in the present study was seven shades on aver-
age. This was fewer than 12 shades reported by Gupta et
al. [20] or 15 shades achieved by Bersezio et al. [22]. The
differences could be explained by the greater number of
teeth discolored by “endo-sealer” reducing the number
of achieved shades in the present study. Gupta et al. [20]
treated 41 patients with discolored teeth due to trauma,
but without previous endodontic treatment, meaning that
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not a single “endo-sealer” case was included in their study.
Nearly half of the 47 treated patients in Bersezio et al. [22]
had discoloration due to trauma, whilst the other half of
discolored teeth were previously endodontically treated
but “endo-sealer” was not the stated cause of discoloration.
Generally, the “necrotic pulp” group showed a higher
efficiency of intracoronal bleaching in the present study
than the “endo-sealer” group both in terms of the re-
quired time/number of appointments and of the shade
difference in bleached teeth. Despite the fact that the
cause of discoloration was based on patients” history
and clinical examination and not confirmed by chemi-
cal testing, the necrotic pulp” and “endo-sealer” causes
could be differentiated with high confidence. The same
approach was followed in previously mentioned studies
[7, 20, 22]. Furthermore, a distinct difference in the ef-
ficiency of bleaching confirms the correct diagnosis of
the cause of discoloration. The “unknown” group showed
the results between the other two groups indicating that
it probably contained teeth with both causes of discol-
oration. The observed differences between the “necrotic
pulp” and “endo-sealer” groups could be associated with
the fact that pigments of natural origin (decomposition
products of blood and pulp tissue components as well
as pigments of microbial origin) are more susceptible to
oxidation reactions that lead to chromophore cleavage
and molecular conversion than endodontic sealers [23].
Endodontic sealers containing silver, bismuth, and resins
cause not only discernible discoloration shortly after the
placement but also show a significant degree of bleaching
resistance [24]. Discoloration induced by endodontic seal-
ers may be more bleaching-resistant than that induced
by natural pigments due to the amount of excess sealer
in the pulp chamber and complex interactions between
sealer components and dentin tissue [25]. For example,
it was recently explained that bismuth from MTA-based
materials forms black precipitates upon interaction with
dentin collagen in the presence of sodium hypochlorite,
bismuth carbonate upon reaction with atmospheric carbon
dioxide or breaks down to metallic bismuth and oxygen
upon light irradiation in oxygen-free environment [26, 27].
Better treatment efficiency was associated with patients’
younger age and no direct relationship was found between
bleaching efficiency and initial shade. These results are
comparable to Gupta et al. [20] who also performed intra-
coronal non-vital teeth bleaching. Based on pooled data
from 11 clinical trials, patients’ younger age was reported
as a significant factor in clinical efficiency of vital teeth
bleaching as well [28]. More efficient bleaching in younger
patients and higher bleaching resistance in older patients
may be associated with the diameter of dentinal tubules.
In younger patients, wider dentinal tubules allow deeper
penetration of hydroperoxyl (HO,) and hydroxyl (HO-)
ions. Conversely, the results indicated that even a highly
discolored tooth with necrotic pulp could be efficiently
bleached, albeit taking more time and appointments, than
a tooth mildly discolored by endodontic sealers. The cause
was shown to have a more important effect on treatment
efficiency than the intensity of initial discoloration.
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It could be argued that in-office non-vital bleaching is
faster than the “walking bleach” technique. Although this is
true, the “walking bleach” technique is a more conservative
approach that allows better control of the achieved result
over a longer time. More aggressive in-office non-vital
bleaching could lead to over-bleaching due to limited color
control. Furthermore, studies indicate that the “walking
bleach” technique results in a stable color over a period of
months or even years [7, 8, 19]. The cost of commercial
products for in-office bleaching often increases the cost of
this treatment. Conversely, the low cost of sodium perborate
powder and hydrogen peroxide used in the “walking bleach”
technique makes this technique financially acceptable.

Despite advantages, biological risks of the “walking
bleach” technique were recently investigated by Bersezio
etal. [29]. They reported an increase in the production of
IL-1P and RANKL biomarkers in periodontal tissues by
analyzing gingival crevicular fluid up to six months after
intracoronal bleaching with either 35% hydrogen peroxide
or 37% carbamide peroxide over four sessions. Increased
production of these biomarkers may be associated with
osteoclastic activity with a potential for root resorption as
an adverse consequence of intracoronal bleaching [30, 31].

A limitation of this study is that the efficiency of intra-
coronal bleaching was assessed visually using a Vita Classical
shade guide. However, the same approach was followed in
other studies [8, 20, 22]. Though digital shade matching
has proven more accurate and reliable than visual shade
matching, experience and training may positively affect the
accuracy of visual shade matching [32, 33]. Colorimeters
and spectrophotometers have not been widely accepted
probably due to their high costs. The fact that visual shade
matching was performed in the present study ensures clini-
cally relevant results as most dentists would likely resort to
the same technique when assessing bleaching efficiency.
Furthermore, the 50:50 perceptibility and acceptability
thresholds in color observation in dentistry were found
to be significantly lower for dentists (mean AE  0.62 and
1.79, respectively) than laypersons (mean AE ; 1.00 and
2.04, respectively) who largely constitute the patient group
[33]. This indicates that dentists observe color differences
better than patients do, likely due to training, ensuring
better treatment results and patient satisfaction.

CONCLUSION

Intracoronal, non-vital teeth bleaching or the “walking
bleach” technique using a mixture of sodium perborate
tetrahydrate and 30% hydrogen peroxide showed satis-
factory clinical efficiency. On average, 3-4 appointments
were required for a desired or maximum possible outcome.
The cause of discoloration affected treatment longevity
and efficiency, in that discoloration due to pulp necrosis
was resolved more efficiently than discoloration due to
endodontic sealers. Younger patients had better results and
discoloration intensity had no effect on bleaching efficiency.

Conflict of interest: None declared.
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KAuHMuKa epUKacCHOCT MUKCTYpe HaTpujym-nepbopata u BOAOHUK-NEPOKCMAA 33
MHTPAKOPOHAPHO U3bes/bmBakbe genyanncaHux 3yba

TatjaHa CaBuh-CraHkoBuh, bpaHucnas Kapayuh, MaprHa Jlatkosuh, BecHa Munetuh
YHuBep3uteT y beorpagy, CromatonoLuku ¢pakyntet, KnuHuka 3a 6onectu 3y6a, beorpap, Cpbuja

CAXETAK

Ll Lins oBor paga je aa ucnmta nHMLmMjanHy KmHUUKy epu-
KaCHOCT MUKCTYpe HaTpujym-nepboparta (TeTpaxmgpata) u 30%
BOZJOHVK-NIEPOKCMAA 3a MIHTPAKOPOHAPHO 136erbriBatbe Aenyr-
nrcaHux 3y6ba (,weTajyha” TexHuKa).

Mertope Y ctyaujy je 6vno ykibyyeHo 40 nauujeHaTa ca npe-
60jeHnM 3ybuma. Ha 6a3u aHamHe3e 1 KIIMHUYKOT npernesa,
y3poLu anckonopatuje cy KnacudpukoBaHu Kao ,HEKPOTUYHA
nynna’, ,,eHpo-cunep” nau ,HemnosHat". Y nHTepBanuma o cefilam
[aHa MUKCTypa HaTpujym-nepbopata 1 30% BOJOHVK-MEPOK-
CVAa annvKoBaHa je MHTPaKOPOHAPHO Ha JeHTUHCKeE 31A0Be
KaBwTeTa. boja 3yba je npoLietbrBaHa BU3yeTHOM METOLOM MpPE,
TOKOM ¥ MocJie TpeTMaHa npumMeHoM Kibyyda 6oja Vita Classic
(Vita Zahnfabrik, Hemauka). Hymepunuka BpeaHOCT (jeanHuLa
HWjaHCe) fJoAebeHa je CBakoj HMjaHcu Kibyya Vita nomohy ceeT-
no-TamHe cKane. AHanu3a BapujaHce, t-TecT, KopenauunoHa u
perpecmoHa aHanmsa cy kopumwheHe 3a CTaTUCTUYKY 0bpagy
nopataka (p < 0,05).

Pesyntatm MNpoceyHo 26 + 9 gaHa unu 3-4 nocete cy bune
HeomnxofHe Aa ce MHTPaKOPOHAPHMUM n3berbrBatbeM NOCTUT-

DOI: https://doi.org/10.2298/SARH190504094S

Hy >KeJbeHa VN HajcBeTnvja moryha HrjaHca. borba KnvHnuKa
edpurKacHOCT n3besbmBarba 3abenexeHa je y rpynu ,HeKpoT/yHa
nynna“ (17 £ 6 gaHa; 8 + 3 HujaHCK) Hero y rpynu ,,eHAo-cunep”
(42 + 13 paHa; 4 + 2 HujaHce) (p < 0,05). Y3pacT nauymjeHTa je
3HauajHO YTMLIA0 Ha edUKaCHOCT n3berbmBama (p < 0,05). Huje
yTBphHeHa 3HayajHa NoBe3aHOCT 13Mehy eprKacHoCTY 136ermu-
Batba 1 MOYeTHe HujaHce (p > 0,05).

3akibyyak /IHTpakopoHapHO 136erbuBatbe AenynnucaHux 3y6a
OAHOCHO , WweTajyha” TexHnKa n3berbrBatba NPUMEHOM MUKC-
Type HaTpujym-nepboparta (TeTpaxmaparta) v 30% BOLOHUK-MNe-
poKcuaa nokasana je 3afoBosbaajyhy KNMHUUKY ebrKacHOCT.
[vckonopauuja ycnen Hekpo3e mynne je ycrnelHuje nsberbeHa
Hero Anckonopalmja n3a3saHa EHAOLOHTCKMM nacTama. Edu-
KacHuje u3besbrBatbe je 3abenexeHo Kog mnahyx naumjeHara,
BOK MHTEH3UTET NOYeTHe ArcKonopaLinje Huje 3HayajHo yTuLao
Ha epUKacHOCT n3besbrBara.

KrbyuHe peun: weTajyha TexHIKa; MHTPaKopOHAPHO 136esbu-

Barbe 3y6a; U36erbrBatbe fenynnrcaHux 3y6a; auckonopauuja
3y6a; HaTpmjym-nepbopaT; BOLOHUK-NepoKcug
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Upper and lower gastrointestinal endoscopy in
patients with iron deficiency anemia
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SUMMARY

Introduction/Objective The most common cause of iron deficiency anemia (IDA) in both men and
postmenopausal women are gastrointestinal diseases.

This study aimed to determine the frequency of pathological and diagnostic findings observed on esopha-
gogastroduodenoscopy (EGDS) and colonoscopy in IDA patients, and examine associations between
demographic, anamnestic, and clinical features, with findings found on endoscopy.

Methods A retrospective cross section study of patients with IDA was conducted.

Results Eighty-five patients with IDA were included, mean age of 60.3 + 18.8 years, with 51.8% being
women. Esophagogastroduodenoscopy, colonoscopy, or both was performed in 96.5%, 71.8%, and 70.6%
of patients, respectively. The cause of IDA was established in 65.9% of cases. Diagnostic findings were
observed in those who underwent EGDS, colonoscopy, or both in 43.9%, 47.5%, and 15.9% of patients,
respectively. Diagnostic findings on EGDS were significantly more common in patients older than 50 years
then in younger patients (p = 0.031). Patients with a diagnostic finding on colonoscopy more commonly
reported weight loss (p = 0.046) and change in bowel habit (p = 0.012), alongside positive fecal occult
blood test (FOBT; p = 0.012); they rarely had anemia previously (p = 0.001), rarely used iron supplements
(p =0.022), and were more likely to have malignancy in their past medical history (p = 0.043).
Conclusion Diagnostic findings on EGDS were more commonly observed in older patients, while diag-
nostic findings on colonoscopy were more common in those with weight loss, change in bowel habit,
positive FOBT, and prior malignancy. Colonoscopy was more often diagnostic in patients without anemia

or iron supplementation in the past.

Keywords: anemia; endoscopy; neoplasm; angiodysplasia

INTRODUCTION

Iron deficiency anemia (IDA) is the most com-
mon type of anemia. It is estimated that its in-
cidence in the general population is 12% and
23% in the population of hospitalized patients
[1-4]. Approximately 1-5% of men, and 5-12%
of women who are not pregnant have IDA [5, 6,
7]. In premenopausal women, the most common
cause of IDA is menstrual bleeding, whereas
in both men and postmenopausal women, the
underlying cause is most often gastrointestinal
blood loss [7, 8].

This study aimed to determine the frequency
of pathological and diagnostic findings observed
on esophagogastroduodenoscopy (EGDS) and
colonoscopy in IDA patients, and examine as-
sociations between demographic, anamnestic
and clinical features, with findings found on
endoscopy.

METHODS

A retrospective cross section study was con-
ducted for one year, from January 2014 to Janu-
ary 2015, at the Clinic for Gastroenterology and
Hepatology, Clinical Center of Serbia.

The inclusion criterion was IDA. Anemia
was defined as a reduction in hemoglobin level
below 130 g/L or hematocrit level below 0.40
for men, and hemoglobin level below 120 g/L
or hematocrit level below 0.35 for women [2].
IDA was defined as an anemia with the fol-
lowing characteristics: reduced serum iron
(men < 11 umol/L; women < 7 pmol/L), decreased
ferritin (men < 20 pg/L; women < 10 ug/L),
transferrin saturation (< 15%), elevated total
iron binding capacity (> 75.1 umol/L), elevated
transferrin receptor (> 1.76 mg/L) and/or re-
duced mean corpuscular volume (< 80 fL). The
exclusion criteria were the age < 18 years and
the presence of another disease as the obvious
cause of IDA. Patients with malignancy in the
past medical history were only included if more
than five years had passed since oncological
treatment, and if they did not have a recurrence
of the primary tumor.

A review of medical records was performed
and the collected data included demographic,
anamnestic and clinical data, as well as the re-
sults of endoscopic examination. Demographic
data included sex and age. The anamnesis data
included symptoms (including manifest bleed-
ing), drug use, past medical history and co-
morbidities, and family history. Clinical data
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included physical examination of the abdomen, digital rectal
examination, and laboratory analysis (complete blood count,
serum iron, total iron binding capacity, ferritin, transfer
saturation, soluble transfer receptors, and fecal occult bleed
test). Laboratory analyzes were carried out at the Center for
Medical Biochemistry, Clinical Center of Serbia.

The results of endoscopy were stratified into three
groups: normal finding, pathological finding, and diag-
nostic finding.

Pathological finding was categorized as pathological
changes which may or may not have been the underly-
ing cause of IDA. Diagnostic findings were those which
definitively established the cause of IDA. On EGDS diag-
nostic findings included severe esophagitis (grade 3 and
4 by Savary-Miller) with traces of blood/hematoma in
the lumen of the gastrointestinal tract (GIT), esophageal
varices with red spots, more serious form of erosive gastritis
or duodenitis, ulcers (esophageal, gastric or duodenal),
adenomatous polyps of at least 20 mm diameter, vascular
ectasias, gluten-sensitive enteropathy and active inflamma-
tory bowel disease (localized to esophagus, stomach, and
duodenum) [7-10]. Based on data from previous studies,
the findings of milder forms of esophagitis, hiatus hernia,
esophageal varices without red spots, mild forms of erosive
gastritis and duodenitis, and the presence of smaller polyps
were classified as pathological rather than diagnostic find-
ings on EGDS [7, 8, 11].

The diagnostic finding category on colonoscopy in-
cluded: neoplasms (colon or terminal ileum), one or more
polyps with a diameter > 15 mm, active colonic ulceration
> 10 mm, vascular ectasias, inflammatory bowel disease, post
radiation colitis and active colitis [7, 9, 12]. The findings of
uncomplicated colonic diverticulosis, non-bleeding hem-
orrhoids, and small colonic polyps were classified into the
pathological finding group, and were not diagnostic [7, 8].

Statistics

Descriptive and analytical statistics were used. Continu-
ous variables were described as the average value + stan-
dard deviation, while frequency and proportions were
utilized for discontinuous variables. The normality of the
distribution for continuous variables was evaluated by the
Kolmogorov-Smirnov test. To estimate the significance
of the differences between continuous variables with a
normal distribution, the t-test for independent samples
was employed, while the Mann-Whitney U-test was used
as a non-parametric alternative. Significance for categori-
cal variables was assessed with the x? test or, in the case of
numerical constraints, the Fisher test. Significant difference
was indicated as p < 0.05.

Ethics

The study was conducted according to the Declaration of
Helsinki. The study was approved by the Collegium of the
Clinic for Gastroenterology and Hepatology, Clinical Centre
of Serbia, and the Council for Specialist Studies, Medical
Faculty in Belgrade (04 Nr: 14-UGT-08, 23.12.2015).
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RESULTS
Demographic data

The study included 85 patients with IDA. The average age
of the patients was 60.3 * 18.8 years (range 18-87 years). Of
the total number of subjects, 51.8% (n = 44) were women.

Anamnestic data

The most commonly reported general symptoms were
malaise and/or fatigue, as well as weight loss. The gas-
trointestinal-specific symptoms were present in 65.9%
(n = 56) of the patients, the most common of which be-
ing abdominal pain and change in bowel habit. An active
episode of GIT bleeding was evidenced in one third of the
cases and included hematemesis in 3.5% (n = 3), melena
in 24.7% (n = 21), and rectorrhagia in 22.4% (n = 19) of
the patients. Of the comorbid diseases, most patients had
arterial hypertension (44.7%), followed by diabetes mellitus
(14.1%) and cardiac arrhythmia (12.9%). Of the concurrent
GIT diseases, the most common was dyspepsia. One half
of the patients had a prior history of anemia, for a period
for 2-180 months. Regarding prior medication use, most
patients reported taking iron preparations. The anamnestic
data of the patients is shown in Table 1.

Table 1. Anamnestic data of the patients (n = 85)

Anamnestic data ‘ % ‘ n
Symptoms

Malaise and/or fatigue 845 | 71
Abdominal pain 493 | 37
Weight loss 459 | 34
Irregular bowel emptying 432 | 32
Overt gastrointestinal bleeding 388 | 33
Dyspepsia 239 | 16
Heartburn 176 | 12
Tympanites 172 1 10
Vomiting 129 | 9
Loss of appetite 58 | 4
Syncope 2.9 2
Medication and alcohol consumption

Iron preparations 271 | 23
Acetylsalicylic acid 224 | 19
Anticoagulants 165 | 14
Nonsteroidal anti-inflammatory drugs 11.8 | 10
Anti-platelet drugs 8.2 7
Alcohol consumption 47 | 4
Comorbidities

Arterial hypertension 44.7 | 38
Diabetes mellitus 141 | 12
Arrhythmia 129 | 11
Cerebrovascular insult 94 | 8
Chronic obstructive pulmonary disease 3.5 3
Past medical history

Dyspepsia 188 | 16
Ulcer disease 94 | 8
Gastroesophageal reflux disease 35 3
Overt gastrointestinal bleeding in past medical history | 44.7 | 38
Malignancies 7.1 6
Anemia in past medical history 529 | 45
Family history

Malignancies in family history ‘ 20 ‘ 17
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Clinical data

The majority of patients presented with abdominal ten-
derness and pallor. In a significantly lower percentage of
patients, hepatomegaly, a palpable abdominal mass, and
ascites were noted. None of the patients had splenomegaly.
A pathological finding on digital rectal examination was
present in slightly less than one half of the patients, with
results of this examination not determined in 24.7% (n = 21)
of the patients. A fecal occult blood test (FOBT) was per-
formed in 56.5% (n = 48) of the patients, with a positive
finding in 23.5% (n = 20) of the cases. The clinical data of
the patients is shown in Table 2.

Table 2. The clinical data of the patients (n = 85%)

Signs % n
Pallor 51.8 44
Abdominal tenderness 65.9 56
Hepatomegaly 7.1 6
Abdominal mass 35 3
Ascites 24
Pathological finding of digital rectal examination | 43.8 28
Melena 343 22
Rectorrhagia 3.1 2
Palpable mass of the rectum 3.1 2
Palpable internal hemorrhoids 3.1

*For digital rectal examination n = 64

Endoscopy

EGDS was performed in 96.5% (n = 82) of the subjects,
and colonoscopy in 71.8% (n = 61). Both procedures were
performed in 70.6% (n = 60) of the patients. Using these
modalities, the cause of IDA was established in 65.9%
(n = 56) of the cases. A pathological finding on EGDS was
present in 93.9% (n = 77) of those included in the study.

A diagnostic finding on EGDS was present in 43.9% (n = 36)
of the patients. The highest percentage of patients had
angiodysplasia of the stomach and/or duodenum, gastric
ulcer, stomach neoplasm, and duodenal ulcer. Detailed
data of the diagnostic and pathological findings of EGDS
is shown in Table 3. The selected diagnostic findings of
EGDS is shown in Figure 1.

Table 3. Pathological and diagnostic finding of esophagogastroduo-
denoscopy (n =82)

Finding % n
Gastroesophageal reflux di * 8.5 7
Esophageal varices 1.2 1
Hiatus hernia* 6 5
Chronic gastritis/gastroduodenitis** 37.8 31
Gastric and/or duodenal angiodysplasia 14.6 12
Gastric ulcer 6 5
Gastric neoplasm 6 5
Duodenal ulcer 4.8 4
Duodenal neoplasm 1.2 1
Polyps 24 2
Mb. Crohn 24 2
Gluten sensitive enteropathy 1.2 1
Gastrointestinal stromal tumor 1.2 1

Bold - pathological and diagnostic finding;
*diagnostic finding in 2.4% (n = 2) of the patients;
**diagnostic finding in 10.9% (n = 9) of the patients

The pathological finding on colonoscopy was seen in
78.6% (n = 48) of the patients, 47.5% (n = 29) had a diagnos-
tic finding. The most common were colonic neoplasms and
inflammatory bowel disease. Diagnostic and pathological
tindings of colonoscopy are shown in Table 4.

In 15% (n = 9) of the patients, there was a positive find-
ing on both EGDS and colonoscopy. The most common
diagnostic finding in the upper and lower parts of the GIT is
angiodysplasia, which was present in 4.7% (n = 4) patients.

Figure 1. The selected diagnostic finding of esophagogastroduodenoscopy; A) esophageal carcinoma; B) gastro-esophageal reflux disease
with stenosis after extraction of the foreign body; C) esophageal varices; D) gastric lymphoma infiltration; E) gastric ulcer, Forrest lib; F) and
G) bleeding gastric ulcer, Forrest Ib, during hemostasis; H) two ulcers of the antral region
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Factors associated with diagnostic finding on
endoscopy

A positive diagnostic finding on EGDS was significantly
more common in patients older than 50 years compared to
younger patients. For other socio-demographic, anamnestic,
and clinical data there was no significant difference (Table
5). Patients with diagnostic findings on colonoscopy more
commonly reported symptoms of weight loss, and change
in bowel habit; they rarely had anemia prior, and rarely
used iron supplements, and often had malignancy in their
past medical history. Patients with diagnostic findings on
colonoscopy often have a positive FOBT. For other assessed
variables, no significant difference was found (Table 5).

Table 4. Pathological and diagnostic finding of colonoscopy (n =61)

Finding % n
Colon neoplasm 19.6 12
Inflammatory bowel disease 14.7 9
Hemorrhoids* 9.8 6
Colonic polyps* 9.8 6
Diverticulosis* 8.1 5

Angiodysplasia 6.5 4
Post radiation colitis 4.9 3

Resected colon* 32 2
Colonic ulcer 1.6 1

Bold - pathological and diagnostic finding;
*pathological but not diagnostic finding for iron deficiency anemia

DISCUSSION

Gastroenterological and endoscopic examinations are a
necessity in the workup of patients with IDA; in fact, 7.6%
to 13% of patients are referred to the gastroenterologist
because of IDA [13, 14].

In our study, the frequency of diagnostic findings on
EGDS and colonoscopy was in line with previously pub-
lished results, indicating that the incidence of positive
endoscopic findings in IDA patients is in the range of
30-85% [8, 9, 15-19].

A high percentage of pathological findings but not diag-
nostic findings were observed for EGDS in our study, which
can be explained by the subjective assessment of the endos-
copist regarding the existence of gastritis/gastroduodenitis
(the most common overall pathological finding). Another
reason may be the fact that, in our study, we described
uncomplicated hiatus hernia as a pathological finding.
The impact of hiatus hernia on the development of IDA
is a matter of some debate. In some studies, hiatus hernia
was considered a normal finding [11]. The exception is a
large hernia (hernia > 4 cm, measured by EGDS), as well as
hernia with Cameron erosion [18, 20, 21, 22]. Large hiatal
hernias are responsible for IDA in 9.2% of patients, with
Cameron’s erosion present in one third of patients [23]. In
our study, hiatus hernia was a diagnostic finding only if it
was > 4 cm with Cameron erosion, which was present in
2.4% of the patients.

A study by Majid et al. [24] found that the most common
causes of IDA in the upper part of the GIT were erosive

‘ DOI: https://doi.org/10.2298/SARH190325088P
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Table 5. Diagnostic finding of esophagogastroduodenoscopy and
colonoscopy in relation to patient characteristics

EGDS Colonoscopy
) diagnostic diagnostic
Variable finding finding
% | n p % | n p

Age 50 years 139| 5 /0.031 379 |11 0.243
Female sex 528119| 0.957 |483| 14| 0.622
Malaise and/or fatigue 88.6|31|0.454 (828 |24 | 0.693
Syncope 38110644 | 0 | 0 |0.279
Weight loss 464|13| 0.853 | 586 |17 | 0.046
Loss of appetite 77 |2 |0517 |74 | 2 |0205
Abdominal pain 56.7 17| 0.339 |55.2| 16 | 0.256
Dyspepsia 24 | 6 /0932|172 5 | 0313
Heartburn 12 | 3 10.288 |17.2| 5 | 0.865
Tympanites 10 | 210335 | 13 | 30434
Vomiting 77 | 2|0273|172| 5 | 0.298
Irregular bowel emptying 345110 0.271 | 593 |16 |0.012
Qf;;‘:fi:ge” gastrointestinal | 475 | 471 0120|379 11| 0.082
Arterial hypertension 444116|0.842 1393 |11 | 0.154
Diabetes mellitus 6.2 | 2 ]0.062|17.2| 5 | 0415
Arrhythmia 143| 50902 | 143 | 4 | 0.260
Cerebrovascular insult 94 |3 1057234 |1 |0.074
Gastritis 125| 4 | 0.144 |241| 7 | 0.992
Ulcer disease 156| 5 |0.192 | 6.9 | 2 | 0.270
GERD 63| 2]0365|34 |1 0721
Malignancies* 6.3 | 2 |0522|138| 4 |0.043

Overt gastrointestinal bleeding

. . ! 696 |16| 0404 | 71410 | 0.652
in past medical history

Iron preparations 278|101 0.961 | 20.7 0.022

(o)}

Acetylsalicylic acid 276| 8 | 0.805|17.2| 5 | 0.313

Nonsteroidal anti-

. 20 | 6 | 0.191 |13.8| 4 | 0.289
inflammatory drugs

Anti-platelet drugs 2127 1 0.582]103| 3 | 0.289

Alcohol consumption 6.7 | 2 10577 |34 |1 |0357

Anemia in past medical history | 80 | 20| 0.198 |47.8 |11 | 0.001

Malignancies in family history | 154 | 4 | 0.208 | 269 | 7 | 0.827

Pallor 52.8(19|0.803 | 483 |14 | 0.482
Abdominal tenderness 333[12]0.945 |345|10| 0.877
Hepatomegaly 83| 3(0384|103| 3 |0.259
Ascites 28 | 10688 | 0 |0 |0.178

Pathological finding of digital

L. 40 |10|0.502 |31.8| 7 | 0.367
rectal examination

FOBT positive 368 | 7 | 0.866 |66.7 |12 |0.012

Bold - p < 0.05; EGDS - esophagogastroduodenoscopy;

GERD - gastroesophageal reflux disease; FOBT - fecal occult blood test;
EGDS - esophagogastroduodenoscopy;

*malignancies in past medical history

gastritis (8.4%), erosive esophagitis (6.3%), gastric (5.3%),
and duodenal ulcer (5.3%). In the same study, the most
common causes in the lower part of the GIT were colonic
ulcers (4.3%), colonic mass (2.1%), and colonic polyps
(2.1%) [24].

Rockey et al. [9] found that the causes of IDA in the up-
per part of the GIT were duodenal ulcer (11%), esophagitis
(6%), gastritis (6%), gastric ulcer (5%), vascular ectasia
(3%), anastomosis ulcer (3%), gastric cancer (1%), and
other causes (2%) [9]. Furthermore, they found that the
most common cause of IDA in the lower part of the GIT
was colon cancer (11%), polyps (5%), vascular ectasias
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(5%), colitis (2%), cecum ulcer (2%), and parasite infesta-
tion (1.05%). In contrast to these studies, we found that
the most common lesion underlying IDA in the upper GIT
was gastric and/or duodenal angiodysplasia. The explana-
tion for these results is multifactorial. We collected data on
patients who were examined at a tertiary care institution,
to where patients are generally referred when diagnosis
and/or treatment cannot be carried out at the primary or
the secondary level. Our sample included patients with
an average age of about 60 years, and angiodysplasias are
more common in the older population [25]. The average
age of subjects in the study by Rockey et al. [9] was 60 +
14 years, which is very similar to our sample; however, that
study was conducted in the 1990-1992 period.

One third of our patients had a non-diagnostic finding of
endoscopy. Based on recent literature data, 10-41% of IDA
patients have a negative finding of endoscopy [26, 27]. The
cause of the negative finding is also multifactorial; namely,
anemia can be caused by a lack of iron in the diet, other
organ and systemic diseases, significant lesions overlooked
during endoscopy, and/or lesions unavailable to endoscopy
(especially lesions in the small intestine). Exploration of the
small bowel is indicated in patients who are transfusion-
dependent or have persistent symptoms [28].

Our research concluded that the diagnostic finding on
EGDS was significantly more frequent in patients older
than 50 years, which is in line with previously published
results [8, 13, 19, 24]. These results can be explained by
the fact that GIT disorders, which cause chronic bleeding,
are more common in the older population.

More than one half of our patients had symptoms specific
to the digestive system, supporting previously published
results [8]. By analyzing the effects of individual symptoms
on a positive endoscopic finding, we concluded that weight
loss and irregular bowel emptying were more frequent in
patients with a diagnostic finding on colonoscopy. This is a
logical conclusion considering that the highest percentage
of our patients with a positive colonoscopy finding had
colonic carcinoma or inflammatory bowel disease, and that
weight loss and irregular bowel emptying form the basis
of the clinical presentation of these conditions. Literature
on abdominal symptoms and diagnostic endoscopic find-
ings are contradictory. Rockey et al. [9] concluded that
abdominal symptoms are associated with a pathological
tinding, adding that, symptoms “specific to the side” were
specific for a positive finding of endoscopy of that respec-
tive side, whereas the absence of such symptoms did not
exclude pathological changes on that side. Supporting the
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I'opl-ba N AOHa rACTPOUHTECTUHA/IHA EHAOCKOHMja KoA 6onecHuKa ca aHEMMjOM

ycnep HepocTtaTKa reoxkha

[Jywat T. Monosuh'2, CumoH 3ew? VBaH B. PaHkosuh', TujaHa M. Inuwmh'2, Tamapa M. MunosaHosuh'2
'KnuHnykn ueHtap Cpbuje, KnnHika 3a ractpoeHTeponorujy 1 xenatonorujy, beorpag, Cpbuja;

YHnusepautet y beorpaay, MegnunHcku akyntert, beorpag, Cpbuja

CAMETAK

YBog/Lumn Hajuewhn y3pok cupeponermjcke aHemmje (CA) kog
MyLLKapaLa 1 eHa y NoCTMeHOMay3u Cy raCTpOVHTECTUHAHE
6onectu.

Linmb oBe cTyauje je ogpehuBame yyecTanocTyi NaTonoLwKmx
1 OUjarHOCTUYKMX NPOMEHA NPUITIMKOM e30¢paroractpoayoge-
Hockonuje (EFC) n KonoHockonmje Kop 6onecHuKa ca CA, Kao
1 NCMUTKBakbE MOBE3aHOCTY AeMOrpadCKMX, aHAMHECTUYKIX U
KNVHUYKUX KapaKTepuCTMKa 60NIeCHIKa ca Hanasom eHA0CKO-
nuje.

MeToge CnpoBefieHa je peTPOCNEKTUBHA CTyAMja y Kojy cy
61N ykibyueHmn 6onecHnum ca CA.

Pesynrtatm Y ctygujy je ykibyueHo 85 6onecHuka ca CA, npo-
ceyHe cTapocTu 60,3 + 18,8 rognHa. Op ykynHor 6poja 6onec-
HuKa 51,8% cy xeHe. EI[IC je cnpoBepeHa kof 96,5% 6onec-
HUKa, KonoHockonuja ko 71,8%, Aok cy obe eHAOCKONCKe
npoueaype cnposefeHe Kog 70,6% 6onecHrka. Y3pok CA je
yTBpheH Kop 65,9% 6onecHuKa. njarHocTnyky Hanas ErC
je 6ro npucyTaH Kop 43,9% 6onecHuKa, KONOHOCKONUje Kog,

DOI: https://doi.org/10.2298/SARH190325088P

47,5%, DOK je AnjarHoCTNYKM Hana3 obe eHJO0CKOMNCKe MeToae
6110 NpucyTaH Kog 15,9% 6onecHuka. [njarHoCTUYKI Hanas
ErAC je 3HauajHo Yewwhu Kog 6onecHnKa ctapujyx og 50 rogmHa
Hero Kog mnahux (p = 0,031). BonecHuum ca gujarHOCTUUKNM
Hana3om KosloHocKonuje yelwhe nmajy rybmtak Ha TEXUHN
(p =0,046), npomeHe y LpeBHOM Npaxtery (p = 0,012), no3u-
TVIBaH TECT Ha OKYNTHO KpBapetbe y ctonmum (p = 0,012), pehe
1Majy aHemujy y nMYHoj aHamHesu (p = 0,001), pehe Kopucte
npenaparte reoxha (p = 0,022) n yewhe rmajy ManurHuTeT y
NNYHOj aHaMHe3M (p = 0,043).

3akmyyak [lnjarHoctyku Hanas EMJIC je vewhn kop ctapujux
60neCcHKa, AOK je AnjarHOCTUYKU Hanla3 KofoHOCKonvje yelwhn
Kog 6onecHUKa Koju NMajy rybrtak TenecHe TeXuHe, HepefoBHO
LpeBHO Npamerbe, MO3UTVBaH TeCT Ha OKY/ITHO KpBapere 1
MaJIrHuTeTe Y IMYHOj aHaMHe3u. bonecHnum Koju Hemajy aHe-
MWjy Y IMYHOj aHAMHE3U, Ko 1 OHY KOjy He KopucTe npenaparte
reoxna, yewwhe NMajy AnjarHOCTUYKM Hana3 KOMOHOCKoMKje.
KrbyuHe peun: aHemuja; eHLOCKONMja; HeONnas3ma; aHrMMOANC-
nnasuja
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Unilateral external fixation of the tibial shaft malunion
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SUMMARY

Introduction/Objective Fracture malunion is still a major problem in orthopaedic practice. The external
fixation of tibial fracture malunion has become popular in recent years. The objective of this work was to
evaluate clinical results in tibial shaft malunion treatment based on unilateral external fixation method.
Methods The patients with tibial shaft malunion have surgically been treated by unilateral Mitkovic ex-
ternal fixation system. Malunion deformities were corrected by “one stage” technique, using Mitkovic-CD
type external fixator, or gradually, using Mitkovi¢-V type external fixator. This retrospective study included
15 patients with tibial shaft angular malunion. The main type of malunion was valgus deformity, in 10
patients, and varus deformity, in five patients.

Results The mean healing time was 89.66 days (range 50-125). There were no complications in the
present study. The follow-up time after surgery was three years. Final functional results were excellent
in 13 cases and good in two cases.

Conclusion This unilateral external fixator system was successfully used in the treatment of tibial shaft

malunion, with good results and low complications rate.

Keywords: external fixation; tibial shaft; malunion

INTRODUCTION

Delayed union, nonunion and malunion are
relatively frequent complications of tibial shaft
fractures [1]. According to Nicoll, the impor-
tant factors in prognosis are the amount of
initial displacement, the degree of comminu-
tion, the presence or absence of infection and
the severity of the soft tissue injury excluding
infection [2]. What had to be taken into con-
sideration were the clinical presence, age, level
of activity and general health status of the pa-
tients. Rosemeyer and Pforringer [3] consider
surgery indicated if valgus deformity exceeds
120, varus deformity exceeds 6°, external rota-
tional deformity exceeds 15° or internal rota-
tional exceeds 10°. Commonly accepted indi-
cations for surgical management of tibial shaft
malunion include 10° of varus, 15° of valgus or
20 mm of medial shift of the mechanical axis.
Other indications include inability to place the
foot in a plantigrade position and limb-length
discrepancy greater than 20 mm [4]. Treatment
of tibial shaft malunion is a challenge for the
surgeon and requires extensive experience. Ab-
normal joint loading induced by the deformity
may result in early osteoarthritis. Angulation
may usually be corrected by corticotomy. Sat-
isfactory alignment after corticotomy or hemi-
corticotomy is difficult to maintain unless some
type of internal fixation (compression plate,
intramedullary nail, etc.) or external fixation
is used [5-9]. External fixation techniques for
the management of tibial malunion has become
popular in recent years [10-16].

The objective of this study was to evaluate the
clinical results for tibial shaft malunion treated
with the unilateral external fixation method.

METHODS

The patients with tibial shaft angular malunion
have primary been non-operatively treated, by
plaster cast immobilisation, or surgically, by an
open reduction and internal fixation or by an
external fixation method. All these malunions
have been secondary treated by tibial corticot-
omy or hemi-corticotomy followed by external
fixation. Tibial corticotomy was performed in
patients with angular deformity of 10°~15° and
was followed by “one stage” correction tech-
nique using Mitkovi¢-CD type external fix-
ator. Tibial hemi-corticotomy was performed
in patients with angular deformity > 15° and was
followed by gradual correction technique, using
Mitkovi¢-V type external fixator. One patient
with valgus/antecurvation deformity and with
delayed union had been treated by gradual cor-
rection technique without previous tibial hemi-
corticotomy. Malunion correction process was
begun in the first postoperative day at the rate of
1 mm/day until good alignment was achieved.
Fibular osteotomy was performed in 14 cases.

RESULTS

This retrospective study includes 15 patients
with tibial shaft angular malunion (Figure 1
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Figure 1. Open segmental tibial shaft fracture treated by external fixation method.

A - Injured leg of the 27-year-old patient, injured in a traffic accident as a passenger
on the motorcycle; B — X-ray after the injury (lateral view); C — X-ray after the injury
(anteroposterior view); D — X-ray (lateral and anteroposterior view) after the external
fixation; E — X-ray (lateral and anteroposterior view), four months after the injury; F - X-
ray (anteroposterior and lateral view) varus and antecurvatum deformity was observed
two weeks after the fixator frame removal; G - External fixator with V frame is installed
for gradual angular deformity correction; H - X-ray (anteroposterior and lateral view)
after deformity correction and after fixator removal, eight months after the injury [20]

|

Figure 2. A - Leg of the 29-year-old male patient with posttraumatic varus malunion,
before correction; B — The same patient after correction using Mitkovic type external
fixator; C — External fixator was removed 100 days after the correction surgery; D - X-
rays (anteroposterior and lateral view) of varus (26°) and antecurvation malunion, 20
months after injury; E — X-rays (anteroposterior and lateral view) one month after tibial
and fibular corticotomy, correction of the deformity and application of the Mitkovic
type external fixator; F — X-rays (lateral and anteroposterior view) three months after
corticotomy and external fixation; G — X-rays (lateral and anteroposterior view) 100
days after correction of the malunion

and 2). The average age was 34.93 years (range 24-49). Ten
were male and five were female. The mean healing time was
89.66 (50-125) days. There were two (13.33%) superficial
pin tract infections, with good response to local pin care
and oral antibiotics. There were no cases of deep infection
or nonunion. There were no serious complications such as
deep vein thrombosis, deep infection, iatrogenic neurovas-
cular injuries and no instrumentation failure in the present

‘ DOI: https://doi.org/10.2298/SARH190908119M
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study. Ten patients suffered from malunion
valgus deformity and five patients suffered
from a varus deformity. Postoperatively,
all patients were encouraged to walk using
crutches with 50% weight bearing, gradually
increasing until full weight bearing. Gener-
ally, full weight bearing was allowed 6-8
weeks after operation. In nine cases, tibial
hemi-corticotomy was performed, followed
by application of Mitkovi¢-V type external
tixator, and gradual correction afterwards.
In six cases, correction was realized intraop-
eratively, as “one stage” technique, followed
by application of Mitkovi¢-CD type external
tixator. The follow-up time after surgery was
three years. Final functional results were ex-
cellent in 13 cases and good in two cases.
Poor results were not perceived.

DISCUSSION

Deformities are described in terms of ab-
normalities of length, angulation, rotation,
and translation. The malunion was defined
by the location, range, and direction of the
deformity. Proper evaluation allows the
surgeon to determine an effective plan of
deformity correction treatment. Surgical
intervention is primarily indicated in symp-
tomatic patients or those with relatively se-
vere deformity. Abnormal joint loading, in-
duced by the deformity, may result in early
osteoarthritis. They are generally accepted
by the surgical community as being predic-
tive in preventing posttraumatic arthritis of
the knee and ankle joints. Once the defor-
mity has been corrected by a corticotomy,
the bone requires stabilization to maintain
the correction. Internal fixation with plates
and screws provides compression across
the osteotomy. Intramedullary fixation sta-
bilizes osteotomies and allows early weight
bearing. Intramedullary fixation can be tech-
nically difficult due to changes in the align-
ment of the intramedullary canal because of
the osteotomy [5]. Gradual correction of a
malunion can be performed using Ilizarov
external fixator. This device uses distraction
osteogenesis by slowly stretching the soft cal-
lus at the corticotomy site. The advantage of

this technique is that multiple complex corrections can be
performed at one time to include angular, translational,
and rotational deformities and length discrepancy [17, 18].

Unilateral Mitkovic external fixators give the possibility
of post-traumatic malunion deformities correction using
the same biomechanical principle as the Ilizarov fixation
method. Mitkovi¢-CD type external fixator is suitable for
“one stage” correction of tibial shaft malunion. Preferred

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):37-40
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location of the corticotomy in this technique is proximal
tibial metaphysis. The pins are set proximally (two pins)
and distally (two pins) to the corticotomy level before the
corticotomy, procedure starts. After corticotomy procedure
has been finished, the “one-stage” correction of the defor-
mity is being performed. The final step is the attachment of
Mitkovi¢-CD type external fixator frame for previously set
pins. Mitkovi¢-CD type external fixator can also be used
in correction of rotational deformities.

Other device, Mitkovi¢-V type external fixator, gives the
possibility for gradual correction after hemi-corticotomy
procedure. This treatment is based on gradual opening
wedge technique, after hemi-corticotomy. Hemi-corticot-
omy can be performed on the same side as external fixation
frame is or on opposite side [19]. If hemi-corticotomy is on
the same side then opening wedge is performed by distrac-
tion of the telescoping unit in the external fixator frame. If
hemi-corticotomy is on opposite side, then opening wedge
is realized by compression of telescopic unit in the frame.
Mitkovi¢-V type external fixator also allows corrections of
antecurvatum or recurvatum combined with varus or valgus
deformities [20]. The fixator-articulating unit has to be set
as more as near to the hemi-corticotomy level. Thus, unde-
sirable excess tension between external fixator components
is being minimized during the compression or distraction
maneuvers in the dynamic unit of the device. As hinge ar-
ticulating unit is in the bar component of the device, plane
of correction can be easily defined by proper rotation of
the bar. This rotation can be completed intraoperatively or
even postoperatively, within several first postoperative days,
during temporary unlocking of the clamps. This procedure
requires surgeons extensive previous experience.
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Mitkovi¢ external fixators are unilateral devices and its
application is very simple. The most common complication
of the present study was pin tract infection, but all of these
cases had had good response to local pin care and to oral
antibiotics therapy. If over-correction happened during the
correction process, it would be easy to perform the correc-
tion, by the change of performance direction.

CONCLUSION

Mitkovi¢ unilateral external fixator system has been proved
as successful method in the tibial shaft malunion correc-
tion, with good clinical results and with low complica-
tions rate. After pins insertion and corticotomy or hemi-
corticotomy has been performed, the frame of the device
is relatively easy to be set. These external fixation devices
and techniques are suitable for minimally invasive surgery.
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JegHocTpaHa cnosbalukba GpUKCaLuja nole cpacaux npenoma gujadpuse Tubuje

Cawa C. MuneHkoBwuh'2, MunaH M. MutkoBuh'?, Munopag b. MutkoBuh?
'KnuHnykmn uenTap Huw, KnuHuka 3a optoneaujy n paymatonorujy, Hiw, Cpbuja;

*YHueep3utet y Huwy, Meguuymtckmn dakyntet, Haw, Cpbuja

CAMETAK

YBop/Lurb Jlowe cpacnu npeniomu Cy joLl yBeK BEeNKK Npo-
6nem y optoneackoj npakcy. Crosballiiba GrKcaLmja y neyery
noLue cpacninx npesoma Trbuje je nocnefbrix roaMHa CBe no-
nynapHuja.

Linb papa je eBanyaumja KNVHUYKKX pe3ynTaTa y TpeTMaHy
JNoLLe cpacnvx npenoma aujaduse Tubrje MeTogoM jefHoCTpa-
He criosballitbe duKcaumje.

MeTope Y oBoM pagy Cy aHanv3mpaHu 6onecHnLm ca nowle
cpacaum npenomom Avjaduse Tmbuje, Koju Cy XMpypLIKK fe-
YeHV METOAOM jeJHOCTpaHe Crnosballhbe dprKcaLmje anapatom
no Mutkosuhy. lebopmutet Cy KopuroBaHu y jeaHoj dasm
cnorbHUM drkcatopom MuTkoBUh-CD iy NocTeneHo crnosb-
HUM dukcatopom MuTkoBuh-V. OBa peTpocnekT/BHa CTyaMja

DOI: https://doi.org/10.2298/SARH190908119M

obyxBarta 15 60necH1Ka ca JioLle CpacMmM NpeoMom Anjadpuse
Tr6uje. Kog 10 6onecHrKa cy npesiomMu olle cpacu y nosno-
ajy Banryc, a Ko net 6onecHrKa y nonoxajy Bapyc.
PesynrtaTtu [poceyHo Bpeme 3apacTatba je 6uno 89,66 gaHa
(50-125 gaHa). Y ncnutrBaHoj cepuju Huje 61no Komnamka-
uuja. MpoceuHo Bpeme npahetba je 6uno Tpu roguHe. Kpajrmn
bYHKLMOHaNHM pe3ynTart je 610 ofnnyaH Ko 13 1 gobap Koa
[1Ba bonecHuka.

3ak/byuak MeTop jegHocTpaHe cnosballke GpuKcalmje ana-
patom no Mutkosuhy o6e36ehyje ycneluHy Kopekuujy nowie
cpacnux npenoma anjaduse Tnbuje, ca fO6PUM pesynTaTuma
1 HUCKOM CTOMOM KOMMAMKaLmja.

KrbyuHe peun: cnosballrba Gukcauwja; anjadusa Tubuje; nowe
cpacTtame
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Estimation of risk factors of early postoperative
mortality in elderly patients who are subjected to
emergency operations of the gastrointestinal tract

Ivan Pesi¢, Milan Radojkovi¢, Milica Nestorovi¢, Vanja Peci¢
University of Ni$, Faculty of Medicine, Nis Clinical Center, Clinic for Digestive Surgery, Nis, Serbia

SUMMARY

Introduction/Objective The elderly (age > 65 years) comprise an increasing proportion of patients
undergoing emergency general surgery (EGS) procedures nowadays.

The objective of the paper was to determine the intra-hospital mortality rate in elderly patients undergo-
ing emergency gastrointestinal surgical procedures.

Methods 914 elderly patients (> 65 years old) were examined, divided into two groups: emergency
and elective surgery patients, treated for diseases (benign and malignant) of the stomach, duodenum,
small intestine and colon. The patients were divided into four age groups and five American Society
of Anesthesiologists (ASA) groups, taking into account the presence of chronic diseases, the values of
some laboratory parameters, administering transfusion, and the occurrence of surgical complications
during hospitalization.

Results The mortality rate among elderly patients was 17.8%. The univariate analysis in EGS patients
revealed that gastro-duodenal surgical interventions (p < 0.001), ASA > 3 score (p < 0.001), heart, lung,
kidney diseases, and postoperative complications (p < 0.001), as well as the white cell count > 10,000/mm?
(p = 0.043) were independent risk factors for mortality. In the multivariate analysis, in EGS patients,
the significant risk factors for mortality were gastric surgical interventions (p = 0.001), ASA score of 4
(p < 0.001), heart and kidney disease (p < 0.001), and white cell count > 10,000/mm? (p = 0.039).
Conclusion The characterization of independent validated risk indicators for mortality in those patients
is essential and may lead to an efficient specific workup, which constitutes a necessary step towards
developing a dedicated score for elderly patients.

Keywords: elderly; gastrointestinal surgery; mortality

INTRODUCTION

Increase in the very number of people in the
elderly population in developed societies, as
well as the use of screening programs, increases
the number of requests for surgical procedures
in this group of patients. In people aged 65 or
older, the patient’s risk of requiring surgical
procedures is three times higher than in the
younger population, especially in the case of
emergency conditions [1, 2, 3].

Surgeons are still generally reluctant to treat
elderly patients, considering them more sensi-
tive to surgical treatments due to lower physi-
ological reserves, as well as more concealed dis-
eases. The published data that indicate the poor
outcome of surgical procedures in the elderly
corroborate these facts [2, 3, 4].

Some studies suggest that surgery should of-
ten not be postponed in elderly patients. They
conclude that the rate of mortality in the elderly
can be reduced by performing elective surgi-
cal procedures, by carefully “selecting” patients
with emergency conditions, thereby excluding
the possibility of having inoperable patients, as
well as by the participation of a large number
of surgeons of various subspecialties during
surgery [5].

The objective of the research was to deter-
mine the total rate of early postoperative mor-
tality of elderly patients undergoing emergency
surgical interventions on the gastrointestinal
tract, with an overview of the impact of the
American Society of Anesthesiologists (ASA)
score, malignant diseases, septic conditions, as-
sociated chronic diseases, and the localization
of a pathological process to the occurrence of
the mentioned.

METHODS

The study, done in accord with standards
of the institutional committee on ethics, in-
cluded the examination of 914 elderly patients
(65 years of age and those older than 65) in the
period from January 1, 2013 to December 31,
2014 at the Clinic for General Surgery of the
Clinical Center in Ni§, divided into two groups:
emergency and elective surgical care. Patients
included in the study were surgically treated
for diseases (benign and malignant) of the gas-
trointestinal tract, and were divided into the
following groups: patients with gastric surgical
diseases; patients with diseases which required
duodenal surgery; patients with diseases which

Received  MpummeHo:
November 29, 2018
Revised - PeBusnja:
May 27,2019

Accepted - MpuxeaheHo:
August 2, 2019

Online first: August 14,2019

Correspondence to:

lvan PESIC

Rajiceva 30A/26

18000 Ni§

Serbia
sicpeni1977@yahoo.com



42

required small intestinal surgery; patients with diseases
which required colon surgery. Owing to the increased in-
cidence of patients with appendicitis, this group of patients
was also isolated. During the research, the sex and age
of the patients were also monitored, (four age groups of
patients were examined): the first group of patients was
65-69 years of age; the second group of patients was 70-75
years old; the third group of patients was 76-80 years old;
the fourth group of patients was over 80 years old. Par-
ticular attention was paid to the nature of the underlying
disease (benign or malignant), associated chronic diseases
(heart diseases, pulmonary function disorder, neurological
diseases of the central nervous system, diabetes). In the
study, the patients were also included in the ASA classifica-
tion, and divided into five categories.

The study also included monitoring some laboratory
parameters with their measurement on two occasions dur-
ing patient hospitalization: before the surgery itself, and
just before the end of the clinical treatment or before the
fatal outcome. The tables show the average values of the
tested parameters. The following values were monitored:
serum creatinine, serum albumin, total proteins of the se-
rum, erythrocyte values, leukocytes, serum hemoglobin,
serum sodium and potassium values, serum parameters
that indicate infection (C-reactive protein — CRP, procal-
citonin - PCT), glycemic level.

Surgical treatment of the examined patients included
surgery of the stomach, duodenum, small intestine and
colon, appendectomy.

In the immediate postoperative period, the appearance
of surgical complications was observed: laparotomy dehis-
cence, dehiscence of the primarily performed intestinal/
gastro-intestinal anastomosis, postoperative bleeding.

Since surgical treatment, as well as the nature of the un-
derlying disease, is accompanied by blood loss, a decrease
in the blood cell count, a decrease in the serum levels of
hemoglobin, albumin, and total proteins, the number of
received transfusion units was also monitored in the ex-
amined patients.

Statistical data processing

The data are presented in the form of an arithmetic mean
and a standard deviation, or in the form of absolute and
relative numbers. Frequency comparisons were done with
the x? test. The comparison of the continuous variables
was done with the Mann-Whitney test. The correlation of
potential risk factors with mortality was investigated with
a univariate and multivariate (backward: Wald method)
logistic regression analysis. The calibration ability of the
model was tested with the Hosmer-Lemeshow test. The
discriminatory ability of the multivariate model was tested
on the basis of the receiver operating characteristic curve.
The hypothesis was tested with a significance threshold
of p < 0.05. The data analysis was performed with the
SPSS version 16.0 software package (SPSS Inc., Chicago,
IL, USA).

DOI: https://doi.org/10.2298/SARH181129089P
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Table 1. Demographic and clinical characteristics of the examined
population related to the type of operation

Emergency Elective

Risk factors n=458 n =456 pt
n % n %

Patient characteristics
Age
65-69 208 | 454 71 15.6 | <0.001
70-74 101 22.1 117 | 256
75-79 100 | 21.8 | 140 | 30.7
80+ 49 10.7 128 | 28.1
Sex of the patients
Male 417 91 155 34 | <0.001
Female 41 9 301 66
Clinical characteristics
Localization
Stomach 44 9.6 64 14 0.049
Duodenum 53 11.6 5 1.1 <0.001
Small intestine 176 | 384 2 04 | <0.001
Appendix 41 0 0 <0.001
Colon 144 | 314 | 385 | 844 | <0.001
Type of surgical disease
Malignant 99 21.6 | 397 | 87.1 | <0.001
Benign 359 | 784 59 129
ASA
1 21 4.6 0 0 <0.001
2 207 | 452 | 329 | 72.1 | <0.001
3 139 | 303 114 25 0.083
4 76 16.6 13 29 | <0.001
5 15 33 0 0 < 0.001
Heart diseases 375 | 81.9 | 328 | 71.9 | <0.001
Respiratory diseases 52 114 61 134 0.407
Renal diseases 43 9.4 4 0.9 | <0.001
Neurological disorders 47 10.3 3 0.7 | <0.001
Diabetes mellitus 11 24 13 29 0.828
Transfusion 230 | 50.2 | 242 | 531 0.324
Surgical complications’ 18 3.9 11 24 0.262
Mortality 129 | 28.2 34 7.5 < 0.001

ASA - American Society of Anesthesiologists scoring;

X2 test;

"laparotomy dehiscence, anastomose dehiscence, postoperative bleeding

Table 2. Biochemical parameters with regard to the type of surgery

Biochemical marker® Emergency Elective p*
Serum creatinine 160.67 £ 86.59 | 106.54+37.77 | <0.001
Total proteins 61.42+14.22 66.76 £8.28 | <0.001
Serum albumin 34.84+10.67 4045+7.17 | <0.001
Erythrocyte count 4.22+1.04 4.11+046 0.003
Leukocyte count 11.57 £6.75 8.68 £3.16 <0.001
Serum hemoglobin 125.25+30.68 | 122.8+16.66 | 0.003*
Serum sodium 133.95+5.35 137.14+3.04 | <0.001
Serum potassium 4.32+0.71 437 £0.57 0.061
CRP 133.41+93.23 8246 +68.4 | <0.001
PCT 1.41£9.02 0.27 +3.72 <0.001
Glycaemia 18.36 +4.13 4.79 +£6.08 <0.001

CRP - C-reactive protein; PCT - procalcitonin;

‘mean + SD;

*Mann-Whitney test;

*t-test
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Table 3. Risk factors of a fatal outcome with regard to the type of surgery (univariate logistic regression analysis)

. Emergency procedure Elective procedure
Risk factors
Death yes/no OR 95% Cl p Death Yes/no OR 95% Cl p
Female 41/41 - 27/301 2.083 0.886-4.899
< 0.001 0.127
Male 88/417 7/155 Reference group
Age
65-69 28/208 Reference group 7/71 Reference group
70-74 28/101 2.465 1.367-4.449 0.004 10/117 0.948 0.349-2.606 0917
75-79 24/100 2.031 1.106-3.727 0.032 17/140 1.402 0.554-3.543 0.623
80+ 49/49 - - - 0/128 - - -
Localization of surg. dis.
Stomach 24/44 3.531 1.874-6.653 <0.001 7/64 1.660 0.691-3.990 0.257
Duodenum 23/53 2.163 1.203-3.888 0.010 0/5 - - -
Small intestine 46/176 0.848 0.556-1.295 0.446 0/2
Colon 36/144 0.792 0.506-1.240 0.308 27/385 0.690 0.288-1.651 0.404
Appendix 0/41 - 0/0
ASA
1 0/21 0/0
2 4/207 11/329 Reference group
3 41/139 21.232 7.395-60.955 < 0.001 10/114 2.780 1.148-6.732 0.023
4 69/76 500.250 | 142.112-1760.932 | <0.001 13/13 - - -
5 15/15 - - 0/0 - - -
Heart diseases 114/375 1.980 1.086-3.611 0.026 33/328 14.207 1.922-105.00 0.009
Respiratory diseases 32/52 5.097 2.788-9.319 <0.001 13/61 4.823 2.269-10.254 | <0.001
Renal diseases 32/43 9.537 4.634-19.628 < 0.001 4/4 - - -
Neurological disorders 13/47 0.972 0.495-1.908 0.935 3/3 - - -
Diabetes mellitus 11/11 3/13 3.987 1.043-15.240 0.043
Transfusion 114/230 13.955 7.783-25.022 < 0.001 31/242 10.333 3.111-34.320 < 0.001
Surgical complications’ 15/18 13.965 3.970-49.117 <0.001 5/11 12.012 | 3.458-41.790 <0.001
Malignant surg. diseases 24/99 1.292 0.774-2.157 0.328 32/397 2.499 0.583-10.711 0.218
Leukocytes > 10,000 92/118 4.246 1.199-15.032 0.043 25/78 3.655 1.389-9.619 0.014
OR - odds ratio; Cl - confidence interval; ASA - American Society of Anesthesiologists scoring;
'laparotomy dehiscence, anastomose dehiscence, postoperative bleeding
Table 4. Risk factors for a fatal outcome with regard to the type of procedure (multivariate logistic regression analysis)
. Emergency procedure Elective procedure
Risk factors
OR 95% Cl p OR 95% Cl p
Sur. diseases on the stomach 4.028 1.742-9.311 0.001
ASA 3 1.899 0.757-4.762 0.171
ASA 4 65.896 26.913-161.343 <0.001
Heart diseases 5.032 1.928-13.138 0.001 8.029 1.055-61.085 0.044
Respiratory diseases 6.453 2.635-15.801 <0.001
Renal diseases 27.714 10.110-75.977 <0.001
Malignant sur. diseases 0.177 0.032-0.974 0.047
Leukocytes > 10,000 2.781 1.596-36.097 0.039
Hosmer-Lemeshow test p=0.633 p=0.123
Cindex 0.852, p <0.001 0.863, p < 0.001

OR - odds ratio; CI - confidence interval; ASA - American Society of Anesthesiologists scoring

RESULTS

It was determined that there is a statistically significant dif-
ference between emergency and elective procedures in the
age categories (p < 0.001). Elective surgical procedures are
statistically significantly more common in female patients
(66% vs. 9%, p < 0.001). ASA score 2 is dominant in elec-
tive surgical procedures (p < 0.001). The elective surgical
procedures are dominant in patients with diseases requir-
ing colon surgery (84.4% vs. 31.4%, p < 0.001). Small intes-
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tine surgery was statistically significantly more commonly
performed in emergency surgical procedures (38.4% vs.
0.4%, p < 0.001). The incidence of heart disease, kidney
disease, and neurological disorders is statistically signifi-
cantly higher in patients undergoing emergency surgical
procedures (p < 0.001). Malignant surgical diseases are
statistically significantly more commonly treated as elec-
tive surgical procedures (p < 0.001). The death outcome
was statistically significantly more common in emergency
surgical procedures (p = 0.021). Surgical complications

www.srpskiarhiv.rs ‘

43



44

were equal between emergency and elective surgical pro-
cedures (p = 0.262).

In emergency surgical procedures, the following val-
ues were statistically more significant: serum creatinine
(p <0.001), erythrocyte count (p < 0.001), leukocyte count
(p <0.001), hemoglobin (p < 0.001), CRP (p < 0.001), PCT
(p < 0.001), and glycaemia (p < 0.001). In patients with
performed elective surgery, statistically significant values
were the following: total serum proteins (p < 0.001), serum
albumin (p < 0.001), and serum sodium (p < 0.001).

In emergency surgical procedures, in the univariate
model, the statistically significant risk factors for fatal
outcome were the following: age, surgical interventions
on the stomach and duodenum, ASA 3 and ASA 4 score,
comorbidity on the heart, lungs, kidneys, surgical com-
plications, transfusion, and the value of leukocytes above
10,000 units/ml. In elective surgical procedures, in the
univariate model, statistically significant risk factors for
fatal outcome were the following: ASA 3 score, comorbid-
ity on the heart, lungs, diabetes, surgical complications,
malignant type of surgical disease, receiving transfusion,
leukocyte value over 10,000 units/ml.

For emergency surgical procedures, in the multivari-
ate model, the following were statistically significant risk
factors, corrected for the other parameters in the model:
surgical gastrointestinal diseases, ASA 4 score, heart and
renal disease, and leukocyte level above 10,000 units/ml.
For elective surgical procedures, in the multivariate model,
the following were statistically significant risk factors for
fatal outcome, corrected for the other parameters in the
model: the ASA 3 score, heart and respiratory diseases,
and malignant surgical diseases.

The patients who underwent emergency surgery had
statistically significantly lower survival compared to pa-
tients treated with elective surgery (p < 0.001) (Figure 1).
The shortest survival was exhibited by patients with duo-
denal surgery, followed by surgery of the small intestine,
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while the patients with surgical diseases of the stomach and
colon had the longest survival. It has been established that
there is a statistically significant difference in the length of
intra-hospital survival compared to the localization of the
surgical disease itself (p < 0.001) (Figure 2). The patients
with malignancies had statistically significantly shorter
survival compared to the patients with benign diseases
(p < 0.001) (Figure 3).

DISCUSSION

In people aged 65 years and older, the risk of death to the
patient from the required surgical procedures is three times
higher than to the younger population, especially in the
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Figure 2. The Kaplan—-Meier curve of intra-hospital survival with regard
to the localization of the surgical disease in the whole population
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Figure 1. The Kaplan-Meier curve of intra-hospital survival with regard
to the type of surgery in the whole population
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Figure 3. The Kaplan—-Meier curve of intra-hospital survival with regard
to the type of lesion in the whole population
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case of emergency conditions [5]. Ozturk and Yilmazlar [6]
did not show a statistically significant correlation between
age and mortality of elderly patients undergoing gastroin-
testinal tract surgery, while in other authors’ studies, the
“age of the patients,” as an independent risk factor of direct
postoperative mortality, was statistically significant [7]. Ac-
cording to our data, it was found that the largest number
of patients who underwent surgical care was 65-69 years
of age. In addition, there is a statistically significant dif-
ference in age in relation to the fatal outcome, so in the
group of emergency surgically treated patients, the group
of 70-74-year-olds had an almost 2.5 times greater chance
of a fatal outcome (OR 2.465) compared to the reference
group (65-69), while in the group of elective surgically
treated patients, the group of 75-79-year-olds had a 1.5%
greater chance of a death outcome (OR 1.402) than the
reference group (65-69).

Emergency surgery is a well-known risk factor [8-12]. It
increases the operative mortality rate from three to as many
as 10 times [10]. Ozturk and Yilmazlar [6] state that about
70% of the non-surviving patients were subjected to emer-
gency surgery. Some authors indicate a better outcome in
elderly patients who underwent elective surgery, compared
to emergency surgical care patients [12]. Our data suggest
that the fatal outcome was statistically significantly more
common in emergency procedures (p = 0.021).

The data obtained in our study show that elective surgical
procedures were statistically significantly more frequent in
female patients (66% vs. 9%, p < 0.001). In the group of elec-
tive patients, female patients had a two times greater chance
of death outcome (OR 2.083), compared to male patients,
which was in correlation with some other studies [13].

Patients with a higher ASA score have a higher chance
of fatal outcome [14]. In elective care patients, with an
increase in the ASA score by 1, the chance of fatal out-
come increases by almost three times (OR 2.780), while
the chance is far greater in emergency care patients.

Some studies indicate that the primary preoperative
factor for a poor surgical outcome in the elderly was the
comorbidity itself rather than age [15]. Electively treated
patients with respiratory diseases had an almost five times
greater chance of fatal outcome (OR 4.823), while emer-
gency care patients with respiratory and renal diseases
had an almost five and nine times greater chance of fatal
outcome, respectively (OR 5.097; OR 9.537).

In the category of “laboratory values,” Visser et al. [13]
reveal three statistically significant morbidity and mortal-
ity factors: an elevated level of serum creatinine, reduced
preoperative albumin level and elevated leukocyte levels.
In our study, serum creatinine values were statistically
significantly higher in emergency procedures (p < 0.001).

Hypoalbuminemia is a common laboratory abnormal-
ity in the elderly, which can lead to high morbidity and
mortality [16]. In patients who underwent elective surgi-
cal procedures, the statistically significantly higher values
were total serum proteins (p < 0.001) and serum albumin
(p < 0.001).

In sepsis, the underlying problem is the high rate of
mortality, which is even higher than in patients at the mo-
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ment of myocardial infarction [17]. According to our data,
the CRP values were statistically significantly higher in
emergency procedures (p < 0.001).

Neumayer et al. [18] report that the leukocyte value
above 10,000 units/ml was statistically significant for the
development of a serious infectious process, while, ac-
cording to Davenport et al. [19], the value of leukocytes
above 10,000 units/ml was statistically significant for the
development of heart complications. Our data indicate that
leukocyte values were statistically significantly higher in
emergency surgically treated patients. Emergency surgical-
ly treated patients with values of leukocytes above 10,000
units/ml have a 2-4 times greater chance of fatal outcome
(OR 2.781; OR 4.246), compared to patients of the same
examined group without leukocytosis, while in cases of
patients with elective surgical treatment, with leukocyte
values above 10,000 units/ml, the chance of fatal outcome
was 3.5 times higher (OR 3.655).

The serum hemoglobin concentration was higher in
patients with emergency surgical treatment, compared to
the elective ones, but not at the level of statistical signifi-
cance, which was in correlation with previous studies [16].

Surgery of the upper part of the digestive tract increases
the risk of heart and respiratory complication occurrence
[20]. Our research has established that there is a statisti-
cally significant difference in the localization of the disease
itself compared to fatal outcomes, so gastric surgical dis-
eases were at the level of statistical significance (p < 0.001).
The shortest survival was exhibited in patients with duo-
denal diseases, followed by the ones with diseases of the
small intestine, while the patients with stomach and colon
diseases had the longest survival.

Many patients who develop surgical anemia receive a
transfusion. The outcome of such patients is poor, and it
is not clear whether this is due to bleeding, anemia, or the
transfusion itself [21]. In our study, both in emergency and
in elective surgical procedures, in the univariate model,
the transmission of transfusion was also considered a sta-
tistically significant risk factor for fatal outcome. Patients
receiving transfusion had a 14 times (OR 13.955) greater
chance of fatal outcome in emergency cases and a 10 times
(OR 10.333) greater chance of fatal outcome in elective care
patients, compared to non-transfusion patients.

Duron et al. [22] indicate that the presence of a malig-
nant surgical disease as a risk factor for immediate post-
operative mortality is at the level of statistical significance.
Malignant changes are statistically significantly more
commonly operated on in the form of elective surgical
procedures (p < 0.001). Elective surgery-treated oncol-
ogy patients have a three times greater chance of a fatal
outcome, compared to non-oncology patients of the same
group (OR 2.499).

Wound dehiscence is one of the most common early
postoperative complications with a frequency of approxi-
mately 2% [23]. There is no unique cause that leads to lapa-
rotomy dehiscence, and, as a rule, there is a combination of
several factors, such as old age, anemia, jaundice, uremia,
diabetes, hypoalbuminemia, COPD, malignancy, steroid
use, obesity, wound infection, intra-abdominal sepsis,
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emergency surgery [24]. Among the postoperative com-
plications, anastomosis dehiscence leads to greater pain
and distress of the patient than any other surgical com-
plication [25]. The percentage of anastomosis dehiscence
depends on the location of occurrence: stomach 1-9%,
small intestine 1-3%, colon 3-29%, and rectum 8-41%
[26-30]. Owing to surgical complications, re-intervention
was performed in 15 deceased emergency surgery-treat-
ed patients and in five deceased elective surgery-treated
patients. Emergency surgery-treated patients with surgi-
cal complications had a 14 times greater chance of fatal
outcome (OR 13.965), while in elective surgery-treated
patients with surgical complications, this chance was 12
times higher (OR 12.012).
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CONCLUSION

Our research suggests that fatal outcome was statistically
significantly more common in emergency surgical proce-
dures. Premorbid factors, characteristics of the disease, the
preoperative condition of patients, and operative factors
predict a poor surgical outcome.

The characterization of independent validated risk in-
dicators for mortality in those patients is essential and may
lead to an efficient specific workup, which constitutes a
necessary step towards developing a dedicated score for
elderly patients.

Conflict of interest: None declared.

17. Esper A, Martin GS. Is severe sepsis increasing in incidence and
severity? Crit Care Med. 2007; 35(5):1414-5.

18. Neumayer L, Hosokawa P, Itani K, El-Tamer M, Henderson WG, Khuri
SF. Multivariable predictors of postoperative surgical site infection
after general and vascular surgery: results from the patient safety in
surgery study. J Am Coll Surg. 2007; 204(6):1178-87.

19. Davenport DL, Ferraris VA, Hosokawa P, Henderson WG, Khuri SF,
Mentzer RM Jr. Multivariable predictors of postoperative cardiac
adverse events after general and vascular surgery: results from the
patient safety in surgery study. J Am Coll Surg. 2007; 204(6):1199-
210.

20. Hardin RE, Zenilman ME. Surgical consideration in the elderly. In:
Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Pollock
RE, editors. Schwartz's Principles of Surgery. 8th edn. New York,
Chicago: McGraw-Hill Medical Publishing Division; 2005. p. 1835-49.

21. KimY, Spolverato G, Lucas DJ, Ejaz A, Xu L, Wagner D, et al. Red
cell transfusion triggers and postoperative outcomes after major
surgery. J Gastrointest Surg. 2015; 19(11):2062-73.

22. Duron JJ, Duron E, Dugue T, Pujol J, Muscari F, Collet D, et al. Risk
factors for mortality in major digestive surgery in the elderly. Ann
Surg. 2011; 254(2):375-82.

23. Wong SY, Kingsnorth AN. Abdominal Wound Dehiscence and
Incisional Hernia. Surgery (Oxford). 2002; 20(5):100-3.

24. Burger JW, Van't Riet M, Jeekel J. Abdominal incisions: techniques
and post-operative complications. Scand J Surg. 2002; 91(4):315-
21.

25. Falconi M, Pederzoli P. The relevance of gastrointestinal fistulae in
clinical practice: a review. Gut. 2001; 49 Suppl 4:iv2-10.

26. Johnson W, Fernandez A, Farrell T, MacDonald K, Grant J, McMahon
R, et al. Surgical revision of loop (“mini") gastric bypass procedure:
multicenter review of complications and conversions to Roux-en-Y
gastric bypass. Surg Obes Relat Dis. 2007; 3(1):37-41.

27. Carucci LR, Turner MA, Conklin RC, DeMaria EJ, Kellum JM,
Sugerman HJ. Roux-en-Y gastric bypass surgery for morbid
obesity: evaluation of postoperative extraluminal leaks with upper
gastrointestinal series. Radiology. 2006; 238(1):119-27.

28. Hyman N, Manchester TL, Osler T, Burns B, Cataldo PA. Anastomotic
leaks after intestinal anastomosis: It’s later than you think. Ann
Surg. 2007; 245(2):254-8.

29. Konishi T, Watanabe T, Kishimoto J, Nagawa H. Risk factors for
anastomotic leakage after surgery for colorectal cancer: results of
prospective surveillance. J Am Coll Surg. 2006; 202(3):439-44.

30. Jorgren F, Johansson R, Damber L, Lindmark G. Anastomotic
leakage after surgery for rectal cancer: a risk factor for local
recurrence, distant metastasis and reduced cancer-specific
survival? Colorectal Dis. 2011; 13(3):272-83.

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):41-47



Estimation of risk factors of early postoperative mortality in elderly patients who are subjected to emergency operations of the gastrointestinal tract

MpoueHa ¢paKkTopa pM3nKa paHe NnocTonepaTMBHe CMPTHOCTU 6oNeCHUKa
CTapujer }KMBOTHOT 4063 NOABPrHYTUX XMTHUM XUPYPLUKMM onepaumjama Ha

rACTPOUHTECTUHA/IHOM TPAKTY

WeaH Mewwh, Munan Pagojkosuh, Munuua Hectoposuh, Bara Mewuuh
YHuBep3uteT y Huwy, MeanumnHcki dakyntet, KnuHnukm ueHTap Huw, Knuhnka 3a gurectusHy xvpyprijy, Huw, Cpbuja

CAMETAK

YBoa/LUnmb bonecHnLm cTapujer XnBoTHOr goba (= 65 rogu-
Ha) y31Majy CBe BULUE yaesna Kao XUTHO X1PYPLUKM 30puHY T/
6onecHUUN.

Linsb cTyamje je 61o onpenuty CTony MHTpaxocnuTaaHe CMpT-
HOCTU 6ONeCHMKa CTapujer XMBOTHOT [06a, MOABPIHYTUX XUT-
HWM racTpOUTECTHANHVM XMPYPLIKUM UHTEPBEHLMjaMa.
MeTope VcnnTrBaHo je 914 605eCHUKa CTapujer XNBOTHOT
foba (> 65 roguHa) Nofe/beHUX y ABE rpymne — YpreHTHO 1
€1eKTUBHO XUPYPLLKY 30pUHYTUX, @ 360r bonecTtn (6eHUrHNX
1 MaNWUTHUX) Ha »KenyLy, JyOAEeHYMY, TAaHKOM 1 ie6enom LipeBy.
BonecHuum cy 6Unm NoaerbeHN 1y YeTUPU CTaPOCHE rpyre 1
neT rpyna Koje je aedrHmcano AMepuruKo yapyxere aHecTesu-
onora (American Society of Anesthesiologists — ASA) y3 ocBpT Ha
MPUCYCTBO XPOHMYHUX 060sbetba, BPEAHOCTN HEKUX nabopaTo-
pujcKyXx NapameTapa, AaBakbe TpaHcdy3uje 1 MojaBy XMPYPLUIKMAX
KoMnAuKaLuja TOKOM XocnuTanusaumje.

PesyntaTtm YKynHa cTona CMPTHOCTU y UCUTUBAHO]j Monyrna-
umju 6una je 17,8%. YHMBapujaHTHa perpecuoHa aHanmsa Kog
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0BYIX 60/eCHMKa OTKPUBA Aa Cy raCTPOAYOAeHasHE X PYpPLUKe
nHTepBeHUumje (p < 0,001), ASA > 3 ckop (p < 0,001), cpuaHa,
pecnupaTopHa, bybpexxHa 060/betba, MOCTONepaTUBHE KOMMIN-
KaLmje (p < 0,001), Kao 1 BpeaHOCT neykoLwTa > 10.000/mm?
(p = 0,043), npeacTaB/bany He3aBUCHe paKTope pr3nKa of
CMPTHOCTU. Y MyNTUBapUjaHTHOj aHanm3u ncte rpyne 6onec-
HMKa CTaTUCTUYKU 3HayajHK GpakTopy CMPTHOCTM Bunu cy:
racTpuyHe XxmpypLike uHTepseHuuje (p = 0,001), ASA 4 ckop
(p < 0,001), pecnnpaTopHa 1 cpyaHa obosberba (p < 0,001),
BpeAHOCT neykouuta > 10.000/mm? (p = 0,039).

3akibyuak KapaktepyizaLmja He3aBUCHWUX NPOrHOCTUYKMX dak-
TOpa pr3nKa oBe rpyne 6onecHyKa je Of CYLITUHCKOT 3Havaja
1 MOXe A0BeCTN A0 eprKacHMjer neyema, WTo npefcrasba
HeonxofaH Kopak y n3pajn HameHcKor 60J0BHOr cncTeMa
OBUIX 6ONecHNKa.

KrmbyuHe peun: ctapuja *1BOTHa A06; raCTPOUHTECTUHANHA
XVUpypruja; CMPTHOCT

www.srpskiarhiv.rs

47



DOI: https://doi.org/10.2298/SARH180904083R

UDC: 616-008.9-053.2:549.755

ORIGINAL ARTICLE / OPUTUHAJIHN PA[]

Benign transient hyperphosphatasemia in children

Nedeljko Radlovi¢', Zoran Lekovi¢?3, Vladimir Radlovi¢?, Sinisa Ducic¢??, Zoran Golubovi¢??,
Marija Mladenovi¢*, Meho Mahmutovi¢’, Polina Pavicevi¢**, Goran Burici¢?, Snezana Petrovic¢-Tepic®

'Serbian Medical Society, Academy of Medical Sciences, Belgrade, Serbia;

2University Children’s Hospital, Belgrade, Serbia;

3University of Belgrade, Faculty of Medicine, Belgrade, Serbia;

“Valjevo Medical Centre, Valjevo, Serbia;

*Novi Pazar General Hospital, Novi Pazar, Serbia;

®University of Banja Luka, Faculty of Medicine, Republic of Srpska, Bosnia and Herzegovina

SUMMARY

Introduction/Objective Benign transient hyperphosphatasemia (BTH) is a pathogenetic insufficiently
clear clinical entity that is mostly seen in infants and young children.

The objective of this paper is to present our experience regarding the age of occurrence, the conditions
of the discovery, and the length of duration of BTH in children.

Methods The study was realized on a sample of 18 children, nine boys and nine girls, aged 10-42 (21.06 +
9.35) months with BTH. The diagnosis of BTH is based on the absence of bone and hepatobiliary diseases,
and its spontaneous disappearance over the course of several months.

Results One patient was in the first year, 13 in the second, three in the third, and one in the fourth.
Isolated high activity of serum alkaline phosphatase, which was 2.04-21.9 (8.05 + 5.31) times above the
upper reference value for the corresponding age, in 14 cases it was found during the acute diarrhea,
and in four with acute rhinopharyngitis, of which in two complicated with otitis media. The cause of
diarrhea in six cases was rotavirus, in two Campylobacter, and in one adenovirus, and otitis media in one
case was caused by Streptococcus pneumoniae, while in others, etiologic factors of infection were not
identified. Spontaneous normalization of serum alkaline phosphatase activity was recorded between
one and three months after the onset.

Conclusion BTH is a harmless biochemical disorder that spontaneously subsides within three months
after initial observation. It is found randomly as a routine laboratory finding most often within the treat-
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ment of acute gastrointestinal and respiratory infections.
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INTRODUCTION

Benign transient hyperphosphatasemia (BTH)
is a complex and pathogenetically vague clinical
entity expressed by transiently increased serum
activity of alkaline phosphatase (ALP) [1-7]. It
occurs in the absence of skeletal, liver, and other
diseases characterized by the increase in ALP [2,
3, 5-9]. It is detected by accident either during
routine health check or by examining one of the
diseases [2, 3, 5-10]. It is most commonly found
in children under five years of age, especially in
infants, and rarely later [2-12]. Although sel-
dom, BTH also occurs in adults [13]. Return to
normal ALP levels usually occurs within four
months, and sometimes a little later [4, 9-12].
The most common circumstance of its occur-
rence are various infections, usually viral, and
rarely other pathological conditions [1, 3, 10,
14]. Bearing in mind the absence of any nega-
tive consequences, BTH is considered a benign
biochemical disorder and does not require ex-
tensive investigations nor the use of vitamin D
or other therapeutic procedures [3, 4, 8].

We present our experience regarding the age
of occurrence, detection conditions, diagnostic
mode, and duration of BTH in children.

METHODS

The study included a sample of 18 children, nine
boys and nine girls, aged 10-42 (21.06 + 9.35)
months with BTH. The diagnosis of BTH is
based on the absence of bone and hepatobili-
ary diseases, and its spontaneous disappearance
over the next few months. The study protocol
was approved by the local ethics committee.

Apart from current infections in which iso-
lated elevated serum ALP levels were identi-
fied, medical history, clinical findings, and
routine laboratory analyzes indicated that the
patients were healthy, optimally developed and
adequately nourished children.

Bearing in mind the fact that skeletal and
hepatobiliary diseases are the most frequent
cause of increased serum activity of ALP, ini-
tial diagnostic procedures have been primarily
targeted in this direction. In this sense, ultra-
sonographic examination of the abdomen and
radiography of the wrist was done in all the
patients. A key laboratory parameter for the
absence of a hepatobiliary disease as the cause
of hyperphosphatemia was the normal serum
activity of gamma glutamyl transferase, while
the elimination of bone disease was based on
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the values of several laboratory parameters, such as nor-
mal serum calcium, phosphorus, 25(OH)D, parathyroid
hormone, creatinine, as well as blood acid-base status
and urinary calcium/creatinine ratio. After skeletal and
hepatobiliary disorders were excluded, the follow-up of
the patients included a checkup of ALP every two to four
weeks, until the normalization of the values.

RESULTS

One patient was in the first year, 13 in the second, three in
the third, and one in the fourth.

In all the patients, BTH was detected accidentally within
a routine laboratory blood test, in 14 with acute diarrhea
and in four with acute rhinopharyngitis, two of which
complicated by otitis media. The cause of diarrhea in six
cases was rotavirus, in two it was Campylobacter, and in
one adenovirus, and otitis media in one case was caused by
Streptococcus pneumoniae, while in other etiologic factors
of infection it was not identified.

The initial value of serum ALP was 2.04-21.9 (8.05 + 5.31)
times above the upper reference value for the correspond-
ing age, while its spontaneous normalization was registered
approximately after one to three months of follow-up - in
10 patients within one month, in four within five months,
and in four within three months.

DISCUSSION

ALP is an omnipresent cell membranous zinc-containing
metalloenzyme that catalyzes the hydrolysis of phosphate
monoesters at basic pH values [15, 16]. According to the
origin, human APHs are divided into four isozymes - in-
testinal, placental, germ cell, and tissue nonspecitic or liv-
er/bone/kidney [2, 15, 16]. Except for the bone ALP, which
has a role in skeletal mineralization, the exact physiological
function of other isoenzymes both in the physiological and
pathological conditions is not clear [16-19]. In circulation
itis an inactive enzyme. The half-life of the liver isoenzyme
in the blood is three days, and of the bone isoenzyme it is
one to two days [20, 21]. The serum level of ALP in chil-
dren is normally two to three times higher than in adults
due to physiologically higher osteoblast activity [2]. For
the same reason, bone isoenzyme in healthy children con-
tributes by 85% to ALP activity, and liver isoenzyme con-
tributes by only 15% [2]. Due to placental isoenzyme, the
serum ALP level is physiologically elevated during preg-
nancy, while in all other conditions, with the exception of
BTH, it represents a significant marker of the presence of
various diseases, primarily skeletal and hepatobiliary [3].
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BTH represents a harmless biochemical abnormality
that spontaneously disappears within a few months [1-9].
It is most commonly found in children under five years of
age, usually as an incidental finding during laboratory test-
ing in routine health care, or as part of an evaluation for a
specific complaint [2, 3, 5, 10]. When it comes to children,
the most common illnesses accompanied by BTH are vari-
ous infections, usually viral, and rarely other pathological
conditions [1-5, 10, 11, 14, 22, 23, 24]. Also, BTH occurs
as part of the use of some drugs, such as sulfamethoxazole/
trimethoprim, cyclosporine, methotrexate and 6-mercap-
topurine, as well as after renal and liver transplantation
[25-28]. There are descriptions of rare cases of benign
familial hyperphosphatasemia [29, 30].

Our patients demonstrate the classic features of chil-
dren with BTH. Apart from current infections in which
isolated elevation of serum ALP levels were identified, all
were healthy, optimally developed and adequately nour-
ished children. They all belonged to the children of the
youngest age, of whom 13 were in the second and third
year, one in the first, and one in the fourth. Similar to most
authors, BTH was found in our patients as an inciden-
tal finding during routine laboratory testing as part of an
evaluation of intercurrent infections. In 14 of our patients,
BTH was identified during acute infectious diarrhea, and
in four during acute upper respiratory infection, two of
which were complicated by otitis media. The cause of diar-
rhea in six patients was rotavirus, Campylobacter was the
cause in two, and adenovirus in one, while Streptococcus
pneumoniae was the cause of otitis media in one patient;
in other patients, etiologic factors of infection were not
identified. The period of spontaneous normalization of
serum ALP activity occurred after 1-3 months, so none
of them, except initial exclusion of bone and hepatobiliary
disease, required additional examination.

CONCLUSION

BTH represents a harmless biochemical disorder. Its di-
agnosis is based on the absence of bone and hepatobiliary
diseases, and its spontaneous disappearance over the next
few months. According to our findings, it occurs in chil-
dren within the first four years of life as a random finding
during a routine laboratory testing as part of evaluation of
intercurrent gastrointestinal and respiratory infections. If
bone and hepatobiliary disorders are excluded and there-
after a spontaneous fall in the serum ALP activity takes
place, no additional examination is required.
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BeHurHa nponasHa xunepdocdarazemuja Kog geue

Hepemko Pagnosuh', 3opaH JlekoBuh??, Bnagumup Pagnosuh?, Cunmwa Jyunh?3, 3opaH fony6osuh??,
Mapuja MnageHosuh*, Mexo MaxmyToBuh®, MonuHa Masuhesuh??, lopaH Hypuunh?, CHexaHa Metposuh-Tennh®
'Cpricko nekapcko ApyLwTeo, Akagemunja MeaMLMHCKIX Hayka, Beorpag, Cpbuja;

2YHuBep3nTeTCKa fievja KnnHKa, beorpag, Cpbuja;

YHuBep3uTeT y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja;
“MegauuUMHCKN LeHTap ,BarbeBo’, Bambeso, Cpbuja;

*Onwra 6onHuua,Hosw Masap’, Hosw Masap, Cpbuja;

YHuBep3uTeT y baroj Nyun, MepnumHckn dakynter, barba Jyka, Peny6nuka Cpricka, BocHa 1 XepuerosuHa

CAXETAK

YBop/Lum beHnrHa nponasHa xvunepgocdarazemuja (BrXod)
npefcTaB/ba MAaTOreHeTCKM HEA0BOLHO jacaH KIMHUYKM eHTU-
TeT, KOju1 ce NpeTeXXHo Brha Koj ofojuYapu 1 Mane geue.

Linm papa je pa ce n3Hecy Halla UCKYCTBa Be3aHa 3a y3pacT
jaBJbarba, OKOJIHOCTM OTKPUBAtba 1 JyXUHY Tpajarba BIIXD ko
neue.

Mertope Pag je peann3oBaH Ha y30pKy of 18 fieLie — AeBeT fe-
YyaKa v AeBeT AeBojunua, yapacta 10-42 (21,06 + 9,35) meceua
ca BINX®. injarHosa BIMX® je 6a3mpaHa Ha OACYCTBY KOLITaHMX
1 XenaTobunujapHnx 06orbersa, Kao 1 HEeHOM CMOHTAHOM KLL-
ye3aBatby TOKOM HEKOJIMKO HapeaHUX MeceLiy.

PesynTaTtu JegHo feTe je 6vno y npBoj roguHu, 13y opyroj, Tpu
y Tpehoj 1 jegHo y 4eTBpPTO]. MI3010BaHa BICOKa akTUBHOCT ce-
pymcKe ankanHe docdarase, Koja je 6una 2,04-21,9 (8,05 + 5,31)
nyTa n3Haj rophe pedepeHTHe BpefHOCTU 3a ogroBapajyhy
cTapocT, Ko 14 cnyyajeBa je HaheHa y OKBMPY aKyTHe Awja-
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peje 1 Kop, yeTpK Ciyyaja ca akyTHM PUHOGAPUHIUTCOM, Of
yera KOA fiBa ca KOMMMKOBaHWM OTUTUCHUM MeamjeM. Y3poK
Junjapeje y WecT cyyvajeBa 6o je poTaBMpYC, y ABa Cllyyaja
Kamnunob6akTepuja 1 y jellHOM cnydajy afieHOBUPYC, a Y3poK
OTUTUCHOT MeAuja y jeaHOM Ciyyajy bune cy CTpenToKoKe nHey-
MOHMje, OK KOA OCTaNINX ETVUOMOLKYM YMHMNaL, HdeKLMje Huje
npeHTrdmKoBaH. CNoHTaHa HopManv3aLmja cepymcKe akTuB-
HOCTU ankanHe pocaTase pernctposaHa je n3mehy jegHor n
TPy Mecelja.

3akmyyak bMX® npeacTasba 6e3a3neH Guoxemujcku nope-
Mehaj Koju ce CnoHTaHO MoBAayM yHyTap Tpy Mecela nocse
VHWUWMjanHe oncepsauuje. OTKpMBa ce CyyajHO Kao PYyTUHCKM
nabopaTtopujcky Hanas Hajuelwhe y ckony TpeTMaHa akyTHUX
raCcTPOVIHTECTMHAMIHUX 1 PECNMPATOPHUX NHeKLWja.

KmbyuHe peun: 6eHurHa nponasHa xunepdocdarasemuja;
AVjarHoCTVKa; feua
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Incidence of bronchopulmonary dysplasia and
mortality of very low birth weight infants in
Vojvodina
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SUMMARY

Introduction/Objective The incidence of bronchopulmonary dysplasia (BPD) varies depending on the
prematurity rate, definition, and therapy that are applied at a certain center. The average incidence of
BPD for very low birth weight infants (VLBW) in developed countries ranges 4-53%. The mortality of
VLBW infants is high and represents 50% of the total neonatal and infant mortality. In recent years, the
survival limits are shifted towards lower gestations. The aim of our study was to determine the incidence
and severity of BPD in VLBW infants in Vojvodina and the overall mortality.

Methods This retrospective study was conducted from January 2006 to December 2011 and included
504 infants with birth weight < 1,500 g.

Results In the total premature infants’ population, 82.3% survived by the gestational age of 36 weeks.
According to the original definition of BPD, as supplemental oxygen use at 28 days of life, BPD had
45.4% of infants. According to the severity based definition 19.4% had mild BPD, 19.8% moderate BPD
and 6.5% severe BPD. If BPD is observed as supplemental oxygen use at 36 weeks postmenstrual age,
BPD had 26% of infants.

Conclusion The overall mortality and incidence of BPD in our study are comparable to those in some
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developed countries and lower compared to underdeveloped countries.
Keywords: bronchopulmonary dysplasia; mortality; incidence; infant, very low birth weight

INTRODUCTION

When Northway described bronchopulmonary
dysplasia (BPD), the gestational age (GA) of
infants who had BPD was around 34 weeks and
the average birth weight (BW) was 2,200 g. The
mortality rate of those children was 59% [1].
Today, BPD rarely occurs in infants with BW
over 1,500 g and GA over 32 weeks [2]. Since
then, new preventive and therapeutic methods
were introduced, the most important being:
prenatal application of corticosteroids in cases
of a premature labor risk, as well as the surfac-
tant usage and noninvasive ventilation, which
enhanced the survival of very low birth weight
(VLBW) infants, who are at the greatest risk
of having BPD [2, 3, 4]. For this reason, the
incidence of BPD in VLBW infants in recent
years mainly stagnates [5].

According to the literature, the incidence of
BPD differs in accordance to the rate of prema-
turity, definition, and therapy that are applied at
a certain center [2, 6]. The incidence varies de-
pending on whether BPD is defined according
to the original definition - as dependence on
oxygen therapy at the age of 28 days, according
to clinical definition - as dependence on oxy-
gen therapy at the postmenstrual age (PMA) of
36 weeks, or by physiological definition. Dif-
ferences in incidence also exist depending on
which group of infants is taken into account,

i.e. which is the upper limit of GA or BW, and
whether all infants or only surviving ones are
considered. Taking into account the differences,
the overall average incidence of BPD for VLBW
infants in different countries ranges 4-53% [3,
7-11].

According to the data of the neonatal re-
search network of the National Institute
for Child Health and Human Development
(NICHD) from 1997 to 2002 in VLBW infants
at 28 days the BPD incidence ranged 11-41%
(on average 25%), at 36 weeks PMA it varied
10-50% (on average 22%) [7]. According to
the NICHD’s data from 2003 to 2007 in infants
with BW < 1,500 g and GA < 29 weeks the aver-
age incidence of BPD according to the severity
based BPD definition (Jobe and Banclari, 2001)
was 68% (27% mild, 23% moderate and 18%
severe BPD) [5, 12]. Taking into account the
clinical definition (at 36 weeks of PMA), the
average incidence was 42% (20-89%), and if
surviving infants were considered only, it was
43%. According to the physiological definition,
the average incidence was 40% (15-82%) [5].

The Vermont Oxford Network published
that from 2000 to 2009 the incidence of BPD
in surviving VLBW infants at 36 weeks PMA
recorded a statistically significant decrease
(from 27.7 to 26.3%) [3].

The incidence of BPD in our community has
not been determined so far. There are major
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Table 1. Birth weight of infants

Birth weight <5009 501-700 g 700-1,000 g 1,001-1,250g | 1,251-1,499g <1,500¢

Number of patients (%) 9(2) 39(8) 109 (22) 158 (31) 189 (37) 504 (100)
Table 2. Gestational age of infants

Gestational age (weeks) 21-22 23-24 25-26 27-28 29-30 31-32 33-34 35-36 <36

Number of patients (%) 4(1) 33(7) 65 (13) 118 (23) 139 (28) 108 (21) 28 (6) 9(2) 504 (100)

variations in different regions in the incidence of BPD in
VLBW infants, that indicate that organizational, preven-
tive, and therapeutic differences may affect the incidence
of BPD, such as: prenatal use of corticosteroids and anti-
biotics in case of a risk of premature delivery, tocolysis for
the purpose of delaying premature labor, application of
surfactant, non-invasive mechanical ventilation and other
measures [2, 7, 9]. Considering that, in a survey involving
infants with GA < 32 weeks from 10 European countries in
2003, the incidence of BPD at 36 weeks PMA ranged 10.2-
24.8% [13]. The biggest difference between neonatal care
centers was reported in South Korea where the incidence
of BPD in infants with BW < 1,500 g ranged 5-50% [14].

The mortality of VLBW infants is high and represents
50% of the total neonatal and infant mortality. The high
mortality rate of VLBW infants is due to immaturity of or-
gans and reduced adaptability to extrauterine life [3, 6, 15].
In recent years, after new preventive and therapy strategies
were applied, the survival limits are shifted towards lower
gestations. The NICHD’s data show that the mortality of
VLBW infants from 1988 to 1996 was reduced 26-16%.
After 1996, mortality rate was decreasing slowly, but the
survival rate of the infants with the lowest GAs significant-
ly increased, indicating further progress in perinatal health
care [4, 7]. The Vermont Oxford Network’s survey showed
that from 2000 to 2009 there was a mortality decline from
14% to 12.4%. The highest drop in mortality was found
in the group of infants with the lowest BWs (501-750 g),
from 41.8% to 36.6%, while in the groups of infants with
BW 1,001 to 1,250 g, and 1,251 to 1,500 g it was constant
— about 6% and 3.5%, respectively [3].

METHODS

The retrospective study was conducted in the six-year-long
period, from January 2006 to December 2011. This study
was done in accordance with the standards of the institu-
tional Committee on Ethics. The population in study was
composed of 504 premature infants with BW < 1,500g who
were hospitalized in a tertiary Center for newborn and
neonatal intensive care at the Institute for Child and Youth
Health Care of Vojvodina, Novi Sad, Serbia. In this period,
there were 530 VLBW infants. Newborns with congenital
heart defects, congenital genetic, metabolic diseases and
chromosomopathies, who died after 12 hours of life or
who did not have all the data needed to be included in
the study, were not included. The incidence and severity
of BPD in all live-born and in survived VLBW infants was
determined, as well as the overall mortality.
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RESULTS
Gestational age and birth weight of infants

The average birth weight was 1,125.6 + 280.9 g. Out of
the total number of infants (n = 504), 32% (n = 157) had
BW < 1,000 g and 68% (n = 347) had BW > 1,000 g (Table 1).

The average GA was 28.78 + 3.01 weeks. Analyzing
by subgroups, the highest number of infants was born
at GA < 32 weeks, 92.7% (n = 467), the remaining 7.3%
(n = 37) was born at GA 33-36 weeks (Table 2).

Incidence of bronchopulmonary dysplasia

According to the definition that takes into account the sever-
ity of BPD (15), 45.4% (n = 229) had BPD, 19.4% had mild
BPD, 19.8% moderate BPD, and 6.5% severe BPD (Table 3).

Table 3. Incidence and severity of BPD (severity based definition)

Outcome Number of patients %

No BPD 186 36.9
Mild BPD 98 19.4
Moderate BPD 100 19.8
Severe BPD 31 6.1

Died 89 17.6
All 504 100.0

BPD - bronchopulmonary dysplasia;
*total BPD = 45.4%

According to the same definition, if only infants who
survived by PMA of 36 weeks are considered results are
different (Table 4). Incidences of BPD according to the
traditional clinical definition and according to the original
definition are shown in Table 4.

Table 4. Incidence of BPD at 28 days of life and at 36 weeks PMA in all
studied infants and in surviving ones

Outcome Numvber 2 %
patients

BPD at 28 days 229/504* 454

BPD at 36 weeks PMA 131/504* 26

BPD in survivors at 28 days 229/422% | 543

BPD at 36 weeks PMA in survivors

$
to 36 weeks PMA 1317415 316
BPD at 28 days in survivors to 36 weeks PMA | 229/415* | 55.2
Died 89/504 17.7

BPD - bronchopulmonary dysplasia; PMA - postmenstrual age;

*all infants;

fout of the whole number of infants at 28 days of age there were 422 alive (82
infants died);

*out of the whole number of infants at 36 weeks PMA there were 415 alive (89
infants died)
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All infants with BPD had GA < 32 weeks. All survived
infants with GA < 24 weeks had BPD. Among the survivors
with GA < 28 weeks, 84% had BPD. All infants with GA <
23 weeks died before the BPD was diagnosed. Moderate
BPD most often occurred in all survived GAs, the fre-
quency of mild BPD was gradually increasing with the
rise of GA, while the incidence of severe BPD was more
frequent in lower GAs (Table 5).

Out of the total number of infants with BW < 1,000 g
(n=157),45.2% (71/157) had BPD at 28 days. Out of the
total number of survivors with BW < 1,000 g (n = 89), 80%
(71/89) had BPD. In infants with BW > 1,000 g (n = 347)
45.5% (158/347) had BPD at 28 days and 48.5% (158/326)
of surviving ones (Table 6). Out of the total number of
infants with BW < 1,000 g 30.6% had BPD at 36 weeks
PMA, in case of BW > 1,000 g incidence of BPD was 23.9%.

Mortality

In the total population of premature VLBW infants (n =
504) 415 (82.3%) survived by GA of 36 weeks. Out of the
total number of deaths (n = 89), most occurred during
the first week of life (n = 59, 66.4%). By the age of 28 days,
82 infants died (92.1%), from 28 days to 36 weeks PMA,
the remaining eight (8.9%) died. Out of the total number
of deaths (n = 89), 89% (n = 79) occurred in infants with
GA < 28 weeks. All infants GA < 23 weeks died (100%).
Out of the total number of infants with GA < 28 weeks (n
= 220), 35.9% (n = 79) died as well as 83.78% (n = 31) of
infants with GA < 24 weeks. No newborn with GA over
33 weeks died (Table 5).

Among infants with BW > 1,000 g the mortality rate
was low, 6% died. Out of the total number of infants with
BW < 1,000 g 43% died, with BW 700-1,000 g 30% died
and among those with BW < 700 g 73% died (Table 6).

Vilotijevi¢-Dautovic¢ G. et al.

DISCUSSION
Incidence of bronchopulmonary dysplasia

The results obtained by our study are the first results on the
incidence of bronchopulmonary dysplasia in Vojvodina,
Serbia, on a representative sample of 504 VLBW infants.
Since different definitions of BPD are applied in different
neonatal centers and published studies, for the purpose of
easier comparison, our results concerning incidence are
presented in relation to two definitions:

a) According to definition that takes into account the
severity of the disease (supplemental oxygen use at 28 days
of age, assessment of severity at 36 weeks PMA)

b) According to the original definition of BPD (sup-
plemental oxygen use at 28 days of age) [2, 10, 12].These
results are shown in Tables 3 and 4.

According to the literature, the incidence of BPD is
variable, but similar in tertiary and secondary health care
institutions in countries of the Western Europe and the
United States [2, 6].

Our results were first compared to those studies in which
the same group of infants was included (BW under 1,500 g).
When we observed the latest results of large studies in de-
veloped countries, the incidence of BPD in VLBW infants,
according to the definition at 36 weeks PMA, in this study
is comparable with the results of some centers, while the
incidence of BPD, according to the definition at 28 days, is
higher in our study. According to the NICHD’s study, the
incidence of BPD at 28 days varied 11-41% (on average
25%), which is slightly lower than in our study where the
incidence was 45.4%. If a definition at 36 weeks PMA was
used incidence ranged 10-50% (on average 22%), in our
research it was 26% [7]. According to the Vermont Ox-
ford Network’s data, using definition of BPD at 36 weeks
PMA, the incidence of BPD in surviving VLBW infants

Table 5. Relationship between gestational age in weeks and the outcome in absolute numbers

Outcome GA21-22 | GA23-24 | GA25-26 | GA27-28 | GA29-30 | GA31-32 | GA33-34 | GA35-36 GA <36
No BPD 0(0) 0(0) 2(3) 21(17) 54 (39) 73 (67) 27 (96) 9(100) 186
BPD 0(0) 6(18) 36 (55) 76 (65) 81(58) 30(28) 0(0) 0(0) 229
Mild BPD 0(0) 1(17) 11(28) 30(30) 44 (32) 12(11) 0(0) 0(0) 98
Moderate BPD 0(0) 4 (66) 15 (39) 32(33) 32(23) 17 (16) 0(0) 0(0) 100
Severe BPD 0(0) 1(16) 10 (26) 14 (14) 5(4) 1(1) 0(0) 0(0) 31
Death 4(100) 27 (82) 27 (42) 21(17) 4(3) 5(5) 1(4) 0(0) 89
All 4 33 65 118 139 108 28 9 504

BPD - bronchopulmonary dysplasia; GA - gestation age;

*percentages are given in the brackets

Table 6. Relationship between birth weight and the outcome in absolute numbers
Outcome <5009 501-700 g 701-1,000 g 1,001-1,250g 1,251-1,499 g <1,5009g
No BPD 1(11) 1(3) 16 (15) 55(35) 113 (60) 186 (37)
BPD 2(22) 9(23) 60 (55) 91 (58) 67 (35) 229 (45)
Mild BPD 1(11) 2(5) 20(18) 33(21) 42 (22) 98 (19)
Moderate BPD 1(11) 4(10) 30(28) 44 (28) 21(11) 100 (20)
Severe BPD 0(0) 3(8) 10(9) 14 (9) 4(2) 31(6)
Died 6 (67) 29 (74) 33(30) 12(7) 9(5) 89 (18)
All 9 39 109 158 189 504

BPD - bronchopulmonary dysplasia;
*percentages are given in the brackets
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was 26.2-30.4% [3]. In our study, the incidence of BPD
in surviving VLBW infants at 36 weeks PMA was 31.6%,
which is slightly higher. Kusuda et al. [16] reported that in
Japan the incidence of BPD in VLBW infants at 36 weeks
PMA was 28%, which is 3% more than in our study.

In comparison with some developed countries, our
study showed that the incidence of BPD in VLBW infants
is higher. Klinger et al. [17] reported that the incidence
of BPD in surviving VLBW infants in Israel was 13.7%
observed at 36 weeks PMA. Defining BPD in the same
way, but taking into account all live born VLBW infants,
Isayama et al. [8] published that in Canada the incidence
was 12.3% and in Japan 14.6%. Compared to the above-
mentioned studies, the incidence of BPD in our study is
higher by about 17%. Ali et al. [18] published that accord-
ing to the severity based definition incidence of BPD in
surviving VLBW infants in Denmark was 18%, which is
36% lower than in our study.

Demirel et al. [19] reported that the incidence of BPD at
28 days in Turkey in surviving VLBW was 52.8%. Kicinski
et al. [20] published that in Poland the incidence of BPD
at 28 days in surviving VLBW infants with GA < 32 weeks
was 52.7%, which is in both cases comparable to our re-
search where the incidence of BPD in surviving infants at
28 days was 54.3%. Fernandez et al. [21] reported that in
South America (16 centers from Argentina, Chile, Para-
guay, Peru, and Uruguay) the incidence of BPD in VLBW
infants at 36 weeks PMA is 25%, which corresponds with
our study. Yen et al. [22] published that in Taiwan in sur-
viving VLBW infants at 36 weeks PMA the incidence of
BPD was 34.9%, higher than in our study. Data on the
incidence of BPD in some studies are presented in relation
to GAs, BWs or both.

Incidence of bronchopulmonary dysplasia in
relation to gestation age

By reducing GA, the incidence of BPD in survived infant
increases (Table 5). The results of our study show that BPD
occurs in newborns GA < 32 weeks. Taking into account
the definition at 36 weeks PMA in the subgroup of new-
borns with GA < 32 weeks BPD had 28%, and in subgroup
with GA of < 28 weeks 34.5% of newborns. According to
the severity based definition in infants with GA < 32 weeks
BPD had 49%, and in infants with GA < 28 weeks 53.6%
(19.1% mild, 23.18% moderate, and 11.36% severe). Pre-
sented results match the literature’s data, which shows that
BPD rarely occurs in infants with GA over 32 weeks [2]. In
the NICHD’s study, the incidence of BPD is estimated in
VLBW infants with GA < 29 weeks and according to the
severity based BPD definition it was 68%, while according
to the BPD definition at 36 weeks PMA it was 41% [5].
The incidence of severity based BPD in infants with GA
< 28 weeks in our study is lower by 15%. The differences
in incidence exist also in the subgroup of infants with GA
< 24 weeks. Results in our study show that all surviving
infants with GA < 24 weeks had BPD observed at 28 days
and 83% at 36 weeks PMA, while all newborns with GA <
23 week died before defining BPD. In the NICHD’s study,

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):52-57

half of newborns with GA < 24 weeks survived, 70-80%
had BPD at 36 weeks PMA [5]. Handerson Smart et al.
[23] wrote that the incidence of BPD at 36 weeks PMA in
New Zealand and Australia in surviving infants with GA <
32 week was 22-25%. In our study, it was higher (34.6%).

Incidence of bronchopulmonary dysplasia in
relation to birth weight

Our study shows that the lower the BW was, the higher was
the frequency of BPD in survived VLBW infants. In our
study in infants with BW < 1,000 g the incidence of BPD at
28 days and at 36 weeks PMA was 45.2% and 30.6% respec-
tively. In infants with BW > 1,000 g the incidence was 45.5%
and 23.9%. Botet et al. [24] published that the incidence of
BPD at 36 weeks PMA in Spain in infants with BW < 1,000
g from 1997-2009 increased from 18% to 24%, which is sig-
nificantly lower than in our study. In our study the incidence
of BPD in infants who survived at 28 days and at 36 weeks
PMA was: for BW < 1,000 g 80% and 54%, for BW >1,000 g
48% and 25.5%. In study of Botet el al. [24], the incidence of
BPD at 36 weeks PMA in surviving infants with BW < 1,000
g ranged from 28% to 31%. Klinger et al. [25] reported that
in Israel it was 31%. Latini et al. [26] published that in Italy
the incidence of BPD at 28 days in surviving infants with
BW < 1,000 g increased from 1986 to 2012 for 9% (from
30.5% to 39.3%), while at 36 weeks PMA it increased from
5.5% to 13.1%. These studies reported a lower incidence
than in our study. Farstad et al. [27] published results from
Norway, where the incidence of BPD at 28 days in surviv-
ing infants with BW < 1,000 g or GA < 28 weeks was 86%
and at 36 weeks PMA 45%. Tommiska et al. [28] reported
that in Finland it was 49%. In both studies, the incidence of
BPD is higher than in study we carried out. According to the
NICHD, the incidence of BPD in infants with BW <750 g
was 66% at 28 days and 36% at 36 weeks PMA, taking into
account that in this study half of infants with BW <750 g
survived [7]. In our study, the incidence of BPD in infants
with BW <700 g is low (23%), caused by the high mortality
rate before making the diagnosis of BPD (73% of infants
died), but in survivors with BW < 700 g the incidence was
high - 85% (at 28 days) and 62% (at 36 weeks PMA).

Mortality

In our study, the mortality rate for different BWs and GAs
is shown. The survival rate of VLBW infants, as well as
subgroups with BW > 1,000 g, it is comparable to survival
rate in developed countries and higher than survival rate in
underdeveloped countries. In contrast to that the survival
rate of infants with the lowest BWs and GAs in our study,
it is not as high as in developed countries.

The average BW of patients who died in our study was
831 * 260. The mortality rate of premature infants with
BW < 1,500 g was 17.7%; the survival rate was 82.3%. The
NICHD published that the average survival rate of infants
with BW < 1,500 g in the US was 85% (ranging 79-93%),
which is slightly more than in our study [7]. Ballot et al.
[29] reported that in South Africa survival rate of infants
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with BW < 1,500 g was 70.5% which is significantly lower
than in our study.

The survival rate according to the GA and BW catego-
ries is shown in Tables 5 and 6.

Mortality in relation to gestation age

According to data from various European regions, the
survival rate of infants with GA < 32 weeks in 2003 was
89.5%, ranging 74.8-93.2% [13]. In our study, for infants
with GA < 32 weeks it was 81.1%. According to Fellman et
al. [30] in Sweden the survival rate of infants with GA < 27
weeks was 70% (9.8% for GA 22 weeks to 85% for GA 26
weeks), which is 43% higher than in our study. According
to Isayama et al. [8] survival rate of infants with GA < 25
weeks in Canada was 47.7% and in Japan was 72.9%, while
in our study it is significantly lower - 16.3%.

Mortality in relation to birth weight

Latini et al. [26] reported that the survival rate of infants in
Italy with BW < 1,000 g in the period from 1986 to 2012 rose
from 42.3% to 72.6%, which is comparable to our research
(56.7%). According to NICHD the survival rate of infants
with BW 1,000-1,250 g was 94% and BW 1,250-1,500 g
was 96%, which is almost identical to the survival rate of the
same groups of infants in our study (93% and 95%). In the
study we carried out, the survival rate of infants with BW
751-1,000 g was 87%, BW 501-750 g was 55%, i.e. survival
rate in these categories of BWs was higher than in our study
[7]. Ballot et al. [29] reported that in South Africa, survival
rate of infants with BW of 1,001-1,500 g was 85.8% and
BW < 1,000 g was 34.9%, which is lower than in our study.
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YyecTanoct 6poHX0ONyAMOHa/He AUCNAa3uje U CMPTHOCT HOBOpoheHYaaM Beoma

masne nopohajHe mace y BojsoauHu

loppaHa Bunotujesuh-LayTtosuh'?, Anekcangpa loporcku'? TopaaHa Bujatos-hypuh'2, MuneHa bjennua’
"MHcTUTYT 33 30paBCTBEHY 3alWTUTY AeLie 1 omnaguHe BojsoguHe, Hosu Cag, Cpbuja;

2Ynneep3utet y HoBom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja

CAXETAK

YBoa/LUnmb Yyectanoct 6poHxonynmoHanHe ancnnasuje (brf)
pasnuKyje ce y 04HOCY Ha CTOMy HeJOHECEHOCTU, Kao 1 aedu-
HULMjy 1 Tepanujy Koje ce NpUMembyjy y pasanymuTiM HeoHa-
TaJIHUM LeHTpUMa. Y pasnmuntum 3embama yyectanoct brifj
3a HoBopoheHyag nopohajHe mace (MM) ncnog 1500 g Bapurpa
n3mehy 4 n 53%. CMpTHOCT HoBOpoheHuaau MM < 1500 g uma
yaeo of, 50% y yKynHOj CMPTHOCTM HOBOpPOheHYaan 1 ofojua-
awn. [paHuLe npexrB/baBatba Ce NOC/eAHUX rofrHa Nomepajy
npema HX1M rectalmjama.

Linsb Hawer nctpaxuarba je yTBphuBarbe yuectanoctu v cte-
neHa TexuHe b/, Kao n cMpTHOCTY HoBopoheHuaau MM <
1500 g y BojsoauHu.

MeTtoge PeTpoCneKTBHO NCTPaXKMBaHbE je CMPOBELEHO Y Ne-
priogy of jaHyapa 2006. fo aeuem6pa 201 1. rogrHe 1 obyxsa-
TMno je 504 npeBpemeHo poheHa HoBopoheHuyeta MM < 1500 g.
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Pesyntatu Op yKynHor 6poja npeBpemeHo poheHe HoBopoheH-
yagm MM < 1500 g npexwuBeno je 82,3% fo 36. Heperbe Kopu-
roBaHe rectawujcke ctapoctu. Mocmatpajyhu b npema opu-
TMHaNHOj iepUHNLMjW, LITO MPeACTaB/ba OKcureHoTepanujy 28.
[AaHa XuBoTa, bl je umano 45,4% HoBopoheHuaau. Yaumajyhu
y 063up feduHnumjy Koja ogpehyje cteneHe TexuHe, By 6na-
rom 061Ky nmano je 19,44%, cpefitbe Texak 065uk 19,84%, a
TeXak 06111k 6,15% HoBopoheHuaaw. Ykonuko ce bl nocmatpa
Kao 3aBMCHOCT Of OKCKreHoTepanuje 36. Hefiesbe KopUroBaHe
rectaumjcke crapocty, brj je nmano 25,99% HoBopoheHuaaw.
3akrbyuak CMpTHOCT npeBpemeHo poheHe HoBopoheHuaau MV
< 1500 g n yuectanoct bl y ncrpaxupatrby Koje CMO CrpoBenu
Cy ynopeauBm ca nofaLuma 13 nojeariH1X pasBujeHnx 3emasba,
a HWXK cy y nopehery ca nojefMHUM Hepa3BUjeHUM 3eMsbama.
KmbyuHe peun: 6poHxonynmMoHanHa Avcnnasmja; CMpTHOCT;
yyecTanoct; HoBopoheHye Beoma Mane nopohajHe Mace
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Short-term outcome in preterm infants depending
on whether they were born from singleton, twin, or
triplet pregnancy - data from a tertiary care hospital
in Serbia

Gordana Velisavljev-Filipovi¢'?, Aleksandra Mati¢'?, Marina Dragicevi¢'?, Divna Damjanovski*

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

Znstitute for Child and Youth Health Care of Vojvodina, Pediatric Clinic, Novi Sad, Serbia;
3Clinical center of Vojvodina, Department of hematology, Novi Sad, Serbia;

“Clinical center of Vojvodina, Department of Obstetrics and Gynecology, Novi Sad, Serbia

SUMMARY

Introduction/Objective After the introduction of the national program of fertility treatment, increased
frequency of multiple pregnancies was noted. The literature has shown controversies regarding the higher
risk of morbidity and mortality of the preterm newborns from multiple pregnancies.

Methods Preterm singletons, twins and triplets born within a two-year study period were included in
the analysis. Data about preterm twins were extracted first. For each pair of twins, two singletons of
the same gestation age were chosen. The set of the examinees was completed by including the triplets
born during the same period. The short-term outcomes were compared between these three groups.
Results A total of 210 preterm infants were included in the study, out of which 84 singletons, 84 twins and
42 triplets. Statistical analysis showed significant difference between the three groups regarding type of
conception (p < 0.0001), mode of delivery (p < 0.001) and birth weight (p = 0.005). Short-term mortality
and morbidity (neonatal death, the need for intubation at birth, respiratory support, surfactant therapy,
and intracranial hemorrhage) were significantly increased in triplets comparing to singletons and twins.
Conclusion Preterm triplets have an increased risk for adverse short-term outcomes comparing to single-
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tons and twins of the similar gestation age in our study sample.
Keywords: premature baby; single pregnancy; twins; triplets; morbidity

INTRODUCTION

In Serbia, and especially in the Autonomous
Province of Vojvodina, increasing number of
infertile couples is one of the biggest health is-
sues, while birthrate is in constant decline. One
third of all the couples in Serbia are childless,
while half of them are not able to have children.
Since 2006, the national program for infertility
treatment has been active. Within this program,
the biomedical procedures of assisted reproduc-
tive technologies or in vitro fertilization (IVF)
are used, hence the initial program title One
free attempt of IVF for 1,000 couples. [1] After
the introduction of this program, an increased
number of multiple pregnancies that often end
up in premature labor have been observed. A
similar expansion of assisted reproductive tech-
niques accompanied by increased frequency of
multiple pregnancies has also been noted in the
developed countries 10 years prior to the intro-
duction of our national program. [2, 3]

The recent literature findings are controver-
sial with respect to the risk of the increased
morbidity and mortality of preterm singletons
compared to twins and preterm triplets [4-8]

To the best of our knowledge, no studies
have compared outcome between these groups

of preterm infants in Serbia. Clarifying the con-
sequences of multiple premature births on a
local level can be helpful in the planning of lo-
cal perinatal health resources as well as closer
surveillance of high-risk infants. In this way, an
improvement of the perinatal protection could
be achieved, with an impact on the decline in
adverse short-term outcome of the premature
infants, regardless of whether they are from
singleton, twin, or triplet pregnancies.

METHODS

This retrospective case-control study was carried
out at the Institute for child and youth health
care of Vojvodina, Novi Sad, Serbia, a part of
which is regional tertiary-level and university
pediatric clinic with level IIT neonatal intensive
care unit (NICU). The study was done in accord
with standards of the institutional Committee
on Ethics. A total of 210 preterm infants were
included, who were hospitalized at the Institute
during the two-year study period. Although
neonatal service of our clinic performs neonatal
transport from six remote maternity hospitals in
Vojvodina province, only preterm infants born
in Novi Sad were included in the study, in order
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to exclude impact of the transport and local protocol differ-
ences in the primary newborn care on the overall outcome.

Our study sample was created in the way that we first
identified and retrieved medical records of every preterm
twin hospitalized during two-year period. Then, for every
twin we found singleton of a matched gestation (£ two
days) born within the same two years. Finally, the set of the
examinees was completed by the triplets who were born
and hospitalized during the study period.

Stillborn twins and triplets were excluded from the
study. Furthermore, twins and triplets from pregnancies
that were affected by the embryo reduction were also ex-
cluded from the study. Only preterm infants from the twin
and triple pregnancies, which all completed with all live-
born fetuses, were included in the study sample.

When we completed our study sample, we wanted to
check whether the study sample size was of sufficient to
meet the research goal. Having in mind the average an-
nual number of live births with approximate percentage of
premature births in maternity hospital in Novi Sad, with
the margin of error of 5% and the confidence level of 95%,
the study sample should have at least 205 examinees. This
calculation shows that our study sample of 210 examinees
is appropriately sized.

The short-term outcomes of these three groups, singles,
twins and triplets, were compared in the study. Collected
prenatal and perinatal data refers to the conception type,
antenatal steroids, mode of delivery, birth weight (BW),
gestational age (GA), sex and Apgar score in the first and
the fifth minute.

The data about neonatal outcomes that have been gath-
ered were: respiratory distress syndrome (RDS), based on
the need for supplemental oxygen as well as on the lung X-
ray; need for intubation at birth; respiratory support applied
(which was defined as the need for assisted ventilation with
continuous positive pressure or mechanical ventilation);
surfactant therapy, chronic lung disease (CLD) defined as
continuing need for oxygen therapy at 36 weeks corrected
GA with abnormal X-ray; intracranial hemorrhage based
on ultrasound examination of the brain; retinopathy of pre-
maturity (ROP) based on ophthalmologic examination,
according to the International Classification for ROP.

The SPSS software version 21.0 (IBM Corp. Armonk,
NY, USA) was used for the statistical data analysis. Cat-
egorical variables were compared between groups. All

categorical variables are presented as frequencies and per-
centages. All continuous variables are presented as mean
* standard deviation (SD). The significance in differences
in perinatal data between three study groups was tested.
For quantitative variables, one-way ANOVA was used. Fre-
quencies were tested using Fisher’s exact test or Pearson
x? test. Multivariable logistic regression was used to assess
the differences in mortality and morbidities between the
groups with adjustment for perinatal data, which showed
significance at the level p < 0.1 on univariate analysis. Sta-
tistical significance was set at p < 0.05 for all tests. Results
of the generalized logistic regression are presented as ad-
justed odds ratios (OR) with the appropriate 95% confi-
dence intervals (CI).

RESULTS

Our study sample included 210 preterm infants, of which
84 singletons, 84 twins and 42 triplets. Examinees had a
mean GA of 31.1 (+ 0.29) weeks (range: 26-35 weeks),
with 32.14 + 2.51 in singletons, 32.12 * 2.51 in twins and
31.14 + 1.907 in triplets. The difference in mean GA be-
tween the groups was not statistically significant, but with
the p value of 0.061 had a tendency toward significance.
Since this p value is less than 0.1, we included GA in con-
founding factors when performing multivariate statisti-
cal analysis. Mean BW in singletons was 1,788 (+ 68.50)
grams, in twins 1,681 (+ 41.15) grams and in triplets 1,476
(+ 68.79) grams (Table 1).

Among singletons, there were only 2.38% IVF preg-
nancies, while it was the case with 50% studied twins and
92.85% triplets. This difference in the way of conception
between singleton and multiple pregnancies is certainly
statistically significant (p < 0.0001). Caesarean section
births were noted significantly more frequent in triplets
compared to singletons and twins (p < 0.001) (Table 1).

There was no significant difference regarding sex, antena-
tal steroids, and Apgar score in the first and fifth minute be-
tween the studied singleton, twin and triplet group (Table 1).

Neonatal death during primary hospitalization was
significantly more often recorded in triplets compared to
singletons (p = 0.046) as well as to twins (p = 0.44), even
after adjustment for gestation, BW and caesarean delivery
(Table 2).

Table 1. Comparison of prenatal and perinatal characteristics of studied preterm singletons, twins and triplets.

Singletons (n = 84) Twins (n = 84) Triplets (n =42)

Characteristics n (%) or mean + SD n (%) or mean + SD n (%) or mean + SD p
(min-max) (min-max) (min-max)

Gesational age (weeks) 32.14 +2.51 (26-35) 32.12+2.51 (26-35) 31.14 £ 1.907 (27-34) 0.061
Birth weight (grams) 1,787.61 £ 627.77 (850-2,910) | 1,680.71 +377.12 (890-2,500) | 1,476.19 + 448.53 (610-2,650) 0.005
Male sex 35 (41.66%) 44 (52.38%) 22 (52.38%) 0.31
Antenatal steroids 7 (8.33%) 6 (7.14%) 3(7.14%) 0.95
Cesarean delivery 47 (55.95%) 48 (57.14%) 39 (92.85%) < 0.001
Apgar score in 1st minute 6.29 +2.08 (1-9) 6.107 £2.17 (1-9) 6.76 + 1.24 (3-9) 0.17
Apgar score in 5th minute 7.66 £ 1.54 (2-10) 7.53+1.44(2-10) 7.97 £0.84 (6-10) 0.247
In vitro fertilization 2 (2.38%) 42 (50%) 39 (92.85%) < 0.0001

SD - standard deviation
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Table 2. Neonatal outcomes in studied preterm singletons, twins and triplets and their comparison between the groups using multivariate

logistic regression

PRTRRIEER Singletons | Twins Triplets Singletons vs. twins Singletons vs. triplets Twins vs. triplets
(n=84) | (1=84) | (n=42) | p | aOR(95%C) | p | aOR(95%C) | p | aOR(95%Cl)
Death ( .119%) (1 .119%) (14.28%) 1.00 / 0.046 1 (4 .o;—623563.46) 00441 4 o7 i?)S(J.67)
DS {any degree) (82?13‘%) (79-6776%) (90-3487%) 0844 (0.5141?.52) 0174 (0.0(;'-316 33 | %073 (0.()(5);::;11 13)
Endotracheal inwbation | 571 | sy | (57009 | ©%%8 | (072266 | % 19088 | °%3 | (013-065
Respiratory support | (4 o0 | (30980 | (6a06%) | 0532 (0.61.9'—227.35) 0.038 (o,z%fg.%) 0.013 (0.1%33.37)
surfactant Gosew | @262 | @saz || ositan 9% iocess) | 93| aeozs)
CLo (9.582%) (5.955%) (1 1.59%) 0.565 (0.512'f56.31 ) | 0758 (o.zg'-727.54) 0.299 (o.1g'f16 71)
Intracranial hemorrhage a 9?06‘1%) (20.1274%) (38.]079%) 1.00 (0.4(;'?;1 2) 0.057 (0.927.?3.26) 0.027 (0'1(;'?8'90)
ROP a7os6) | (19 | 0m9% |93 | 0erssn |0 oesess |%772| (037430

RDS - respiratory distress syndrome; CLD - chronic lung disease; ROP - retinopathy of prematurity; aOR - adjusted odds ratio (adjusted for gestation,

birth weight and caesarean delivery); 95% Cl - 95% confidence interval

Triplets had a greater need for endotracheal intubation
at birth compared to singletons as well as compared to
twins, even with the adjustment for difference in GA, BW,
and mode of delivery. The results of the analysis indicate
that there was no statistically significant difference in rela-
tion to the need for endotracheal intubation between sin-
gletons and twins. More than half of the triplets (64.28%)
received surfactant therapy, which was significantly more
often than in twins or in singletons. There was no differ-
ence between singletons and twins in relation to the fre-
quency of the use of surfactant. The same stands for need
for respiratory support, which was also most common in
triplets. Altogether, early respiratory morbidity was sig-
nificantly increased in triplets compared to singletons and
twins, even after adjustment for differences in perinatal
data. The data on the incidence of RDS and early respira-
tory morbidity indicators in singletons, twins, and triplets,
as well as the results of comparison according to these
criteria among groups of examinees are shown in Table 2.

In relation to the frequency of CLD, no statistically sig-
nificant difference was found between the studied groups
of preterm infants (Table 2).

Intracranial hemorrhage was most commonly diag-
nosed in triplets compared to twins and, in lesser extent,
to singletons. ROP did not show statistically significant
difference in frequency between the groups (Table 2).

DISCUSSION

Studies that investigated the impact of multiple births on
the incidence of RDS, intracranial hemorrhage, and overall
morbidity, as well as on mortality, gave conflicting data
[9, 10, 11]. In a study given by Israel database, the authors
analyzed preterm infants from singleton and multiple preg-
nancies with BW below 1,500 g and GA from 24-34 weeks.
They found an increased mortality in preterm triplets com-
pared to preterm singletons and twins. These results are

‘ DOI: https://doi.org/10.2298/SARH181228061V

in consistency with the findings in our study. However,
they also found that triplets and twins had more frequent
RDS than singletons of the similar gestation. In accordance
with our results, they also did not find a difference in the
frequency of chronic lung disease between the studied
groups [12]. Ziadeh et al. [13] found a significantly higher
mortality rate in triplets compared to twins, while they
did not find differences regarding the incidence of RDS
and intracranial hemorrhage between twins and triplets.
Contrary to the results of the above-mentioned studies,
Russell et al. [14] found that mortality of premature infants
from multiple pregnancies was lower than of those from
singleton pregnancies, when it was adjusted to BW.

Obeichina et al. [15] analyzed perinatal data from 3351
deliveries completed in term as well as preterm at the Uni-
versity Hospital in Southeast Nigeria. The authors found
that there was a significantly increased mortality in twins
compared to singletons. Mathews et al. [16] in their re-
port of infant mortality statistics from the 2013 have also
found increased mortality in triplets than in singletons
and twins. However, no differences in mortality between
preterm singletons and twins have been found.

Data from a large study regarding rate of multiple births
in European countries showed that median rate of triplet
pregnancies in Europe in 2010 was 0.3 per 1,000 deliveries,
regardless of the presence of stillbirths [17]. Overall, the
frequency of triplets was similar in European countries in-
cluded in the analysis. Results from the same study showed
that multiple pregnancies had a nine-fold relative risk of
preterm delivery compared to singletons. Furthermore,
the median neonatal mortality rate among multiples was
considerably higher than in singletons [17].

The study dealing with outcomes of multiple births in
Korea found that neonatal mortality rate was higher in
the triplets compared to singletons in a group of infants
born with less than 28 weeks of gestation, while this differ-
ence was lost for gestations over 28 weeks. An interesting
finding in the same study is that survival rate was higher
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in triplets than in twins for gestations of 32 weeks and
above [9].

Donovan et al. [18] in their analysis of outcomes of a
very low BW twins cared for in the National Institute of
Child Health and Human Development Neonatal Research
NetworK’s intensive care units found no differences in fre-
quency of CLD, grade 3/4 intraventricular hemorrhage
and in death rate between the very low BW singletons and
twins. Wolf et al. [19] did not find differences in morbidity
and mortality between a very low BW twins and single-
tons. These results are in consistency with the results of
this study, since we did not find differences in short-term
outcomes between singletons and twins either. A recent
study comparing the neonatal outcome of late-preterm
twins and late-preterm singletons at the university clinic
in Toronto found that the risk of RDS in singletons was
like that of twins. However, antenatal corticosteroids were
administered significantly more frequently in pregnant
women with twin pregnancy [20]. The level of respiratory
morbidity was the same between the twins and the singles
when adjustment for the mode of delivery and exposure to
antenatal steroids was made. Contrary to above mentioned
studies, opposite results can be found in contemporary
literature. Comparing singletons, twins, and triplets of
similar GA, Kaufman et al. [21] did not find a significant
difference in morbidity and mortality between them. How-
ever, this study included only 55 sets of triplets.

In their retrospective study, Spasojevic et al. [22] ana-
lyzed the morbidity of preterm twins from IVF pregnancies
who were treated in the NICU. They found that the signs
of RDS were present in all of them, making RDS the main
reason for addition to NICU in this group of infants.

Regarding antenatal steroids administration, we did not
tind a statistically significant difference between singleton,
twin, and triplet pregnancies. In addition, the frequency
of RDS of any degree was not different between the stud-
ied groups. However, a statistically significant difference
in the need for endotracheal intubation and the need for
the administration of surfactant in triplets compared to
singletons and twins was found. As it was expected, the
triplets required significantly more frequent respiratory
support compared to singletons and twins, too. These data
support the higher incidence of severe early respiratory
morbidity in triplets than in singletons and tweens in our
study sample. However, one should not ignore the possibly
that surfactant was sometimes given as a preventative or
over-therapy in triplets.

In the study conducted in Japan, the authors have found
that the incidence of RDS was significantly lower in pre-
term twins than in singletons [23]. The other study from
Japanese authors showed that the frequency of RDS de-
creased significantly in twins born with 34 weeks, and at
36 weeks, the twins had a frequency of RDS as singletons at
38 weeks [10]. The authors concluded that lungs matured
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much faster in twins than in singletons. It is possible that
intrauterine stress or fetal growth restriction accelerates
lung maturation or leads to abnormal development of the
pulmonary vascular bed [23].

In a multicentric study of maternal and neonatal out-
comes in 15,194 pregnancies from 15 hospitals in Beijing,
the results show that infants from multiple pregnancies
had significantly higher admission to NICU compared to
infants from single pregnancies. There was a significant
association of adverse maternal and neonatal outcomes
and multiple pregnancies [24]. In a multicentric, random-
ized, controlled study conducted in the US, Refuerzo et al.
[25] also found an increased risk of admission to NICU
of infants from multiple pregnancies. The recent study
that analyzed the neonatal outcome of the late-preterm
twins and late-preterm singletons found that twins often
required resuscitation at birth and were more often ad-
mitted to NICU [26]. However, there was no difference
between singletons and twins in terms of non-respiratory
morbidity, that is, the frequency of ROP and intracranial
hemorrhage [4].

The plurality and length of gestation are in inverse cor-
relation, as confirmed by several studies. Assisted repro-
ductive techniques are one of the main reasons for the
increase in incidence of multiple births worldwide, and
especially in developing countries [6, 7, 27, 28]

Twin and triple pregnancies in low- and middle-income
countries give an inherent risk to adverse outcomes at both
maternal and neonatal levels [28].

The limitation of our study is a relatively small study
sample from just one tertiary-care center. Furthermore,
chronic pregnancy-related diseases and socioeconomic
status of the mothers, as factors of significant impact on
perinatal outcome, were not considered in our study. On
the other hand, given the growing problem of infertility
and increasing implementation of assisted reproductive
techniques with consequent rise in multiple births in Ser-
bia and in Vojvodina in particular, this is the health prob-
lem of great local significance.

Large, population-based studies comparing the out-
come of preterm singletons, twins, and triplets, as well as
higher-order multiples would be of great importance for
the improvement of perinatal care [15, 29, 30, 31].

CONCLUSION
The findings of our study suggest that preterm triples have
an increased risk of neonatal death, early respiratory mor-

bidity, and intracranial hemorrhage compared to singleton
and twin premature infants.

Conflict of interest: None declared.

www.srpskiarhiv.rs

61



62

REFERENCES

1.

Konstantinidis G, Spasojevic S, Kostic-Todorovic M. Newborns
from in vitro fertilization conceived pregnancies. J Matern Fetal
Neonatal Med. 2010; 23 Suppl 3:110-2.

Scholten I, Chambers GM, van Loendersloot L, van der Veen F,
Repping S, Gianotten J, et al. Impact of assisted reproductive
technology on the incidence of multiple-gestation infants: a
population perspective. Fertil Steril. 2015; 103(1):179-83.
Calhaz-Jorge C, de Geyter C, Kupka MS, de Mouzon J, Erb K,

Mocanu E, et al. Assisted reproductive technology in Europe, 2012:
results generated from European registers by ESHRE. Hum Reprod.

2016;31(8):1638-52.

Salem SY, Kibel M, Asztalos E, Zaltz A, Barrett J, Melamed N.
Neonatal Outcomes of Low-Risk, Late-Preterm Twins Compared
with Late-Preterm Singletons. Obstet Gynecol. 2017; 130(3):582-90.
Ballabh P, Kumari J, AlKouatly HB, Yih M, Arevalo R, Rosenwaks

Z, et al. Neonatal outcome of triplet versus twin and singleton
pregnancies: a matched case control study. Eur J Obstet Gynecol
Reprod Biol. 2003; 107(1):28-36.

Pourali L, Ayati S, Jelodar S, Zarifian A, Sheikh Andalibi MS.
Obstetrics and perinatal outcomes of dichorionic twin pregnancy
following ART compared with spontaneous pregnancy. Int J
Reprod Biomed (Yazd). 2016; 14(5):317-22.

Andrijasevic S, Dotlic J, Aksam S, Micic J, Terzic M. Impact of
Conception Method on Twin Pregnancy Course and Outcome.
Geburtshilfe Frauenheilkd. 2014; 74(10):933-9.

Caserta D, Bordi G, Stegagno M, Filippini F, Podagrodi M, Roselli
D, et al. Maternal and perinatal outcomes in spontaneous versus
assisted conception twin pregnancies. Eur J Obstet Gynecol
Reprod Biol. 2014; 174:64-9.

Ko HS, Wie JH, Choi SK, Park 1Y, Park YG, Shin JC. Multiple birth
rates of Korea and fetal/neonatal/infant mortality in multiple
gestation. PLoS One. 2018; 13(8):0202318.

Tsuda H, Kotani T, Nakano T, Imai K, Ushida T, Hirakawa A, et al.
The rate of respiratory distress syndrome/transient tachypnea

in the newborn and the amniotic lamellar body count in twin
pregnancies. Clin Chim Acta. 2018; 484:293-7.

Arioglu Aydin G, Aydin S, Serdaroglu H. Multifetal gestations
with assisted reproductive technique before the single-embryo
transfer legislation: obstetric, neonatal outcomes and congenital
anomalies. J Matern Fetal Neonatal Med. 2016; 29(15):2475-80.
Shinwell ES, Blickstein |, Lusky A, Reichman B. Excess risk of
mortality in very low birthweight triplets: a national, population-
based study. Arch Dis Child Fetal Neonatal Ed. 2003; 88(1):F36-F40.
Ziadeh SM. The outcome of triplets versus twin pregnancies.
Gynecol Obstet Invest. 2000; 50(2):96-9.

Russell RB, Petrini JR, Damus K, Mattison DR, Schwarz RH. The
changing epidemiology of multiple births in the United States.
Obstet Gynecol. 2003; 101(1):129-35.

Obeichina Nj, Okolie V, Eleje G, Okechukwu Z, Anemeje O.

Twin versus singleton pregnancies: the incidence, pregnancy
complications, and obstetric outcomes in a Nigerian tertiary
hospital. Int JWomens Health. 2011; 3:227-30.

Mathews TJ, MacDorman MF, Thoma ME. Infant mortality statistics
from the 2013 period linked birth/infant death data set. Natl Vital
Stat Rep. 2015; 64(9):1-30.

DOI: https://doi.org/10.2298/SARH181228061V

17.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Velisavljev-Filipovi¢ G. et al.

Heino A, Gissler M, Hindori-Mohangoo AD, Blondel B, Klungseyr K,
Verdenik |, et al. Variations in Multiple Birth Rates and Impact on
Perinatal Outcomes in Europe. PLoS One. 2016; 11(3):e0149252.
Donovan EF, Ehrenkranz RA, Shankaran S, Stevenson DK, Wright
LL, Younes N, et al. Outcomes of very low birth weight twins
cared for in the National Institute of Child Health and Human
Development Neonatal Research Network's intensive care units.
Am J Obstet Gynecol. 1998; 179(3 Pt 1):742-9.

Wolf EJ, Vintzileos AM, Rosenkrantz TS, Rodis JF, Lettieri L, Mallozzi
A. A comparison of pre-discharge survival and morbidity in
singleton and twin very low birth weight infants. Obstet Gynecol.
1992; 80(3 Pt 1):436-9.

Viteri OA, Blackwell SC, Chauhan SP, Refuerzo JS, Pedroza C,
Salazar XC, et al. Antenatal corticosteroid for the Prevention of
Respiratory Twins. Obstet Gynecol. 2016; 128(3):583-91.

Kaufman GE, Malone FD, Harvey-Wilkes KB, Chelmow D, Penzias
AS, D’Alton ME. Neonatal morbidity and mortality associated with
triplet pregnancy. Obstet Gynecol. 1998; 91(3):342-8.

Spasojevic S, Konstantinidis G, Doronjski A. Morbiditet i mortalitet
prevremeno rodene dece nakon zapocinjanja nacionalnog
programa fertilizacije in-vitro — nase iskustvo. Srp Arh Celok Lek.
2010; 138(1-2):67-71.

Imaizumi Y, Hayakawa K. Infant mortality among singletons and
twins in Japan during1999-2008 on the basis of risk fators. Twin
Res Hum Genet. 2013; 16(2):639-44.

Su RN, Zhu WW, Wei YM, Wang C, Feng H, Lin L, et al. Maternal
and neonatal outcomes in multiple pregnancy: A multicentre
study in the Beijing population. Chronic Dis Transl Med. 2015;
1(4):197-202.

Refuerzo JS, Momirova V, Paeceman AM, Sciscione A, Rouse DJ,
Caritis SN, et al. Neonatal outcomes in twin pregnancies deliveries
moderately preterm, late preterm, and term. Am J Perinatol. 2010;
27(7):537-42.

Koshida S, Ono T, Tsuji S, Murakami T, Takahashi K. Perinatal
Backgrounds and NICU Bed Occupancy of Multiple-Birth Infants in
Japan. Tohoku J Exp Med. 2016; 238(3):261-5.

Kushnir VA, Barad DH, Albertini DF, Darmon SK, Gleicher N.
Systematic review of worldwide trends in assisted reproductive
technology 2004-2013. Reprod Biol Endocrinol. 2017; 15(1):6.
Zegers-Hochschild F, Schwarze JE, Crosby J, Musri C, Urbina

MT. Assisted reproduction techniques in Latin America: the

Latin American Registry, 2014. Latin American Network of
Assisted Reproduction (REDLARA). Reprod Biomed Online. 2017;
35(3):287-95.

Monden CWS, Smits J. Mortality among twins and singletons in
sub-Saharan Africa between 1995 and 2014: a pooled analysis of
data from 90 Demographic and Health Surveys in 30 countries.
Lancet Glob Health. 2017; 5(7):e673-e679.

Gebremedhin S. Multiple births in sub-saharan Africa:
epidemiology, postnatal survival, and growth pattern. Twin Res
Hum Genet. 2015; 18(1):100-7.

Gnanendran L, Bajuk B, Oei J, Lui K, Abdel-Latif ME; NICUS
Network. Neurodevelopmental outcomes of preterm singletons,
twins and higher-order gestations: a population-based cohort
study. Arch Dis Child Fetal Neonatal Ed. 2015; 100(2):F106-14.

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):58-63



Preterm infants from singleton, twin, and triplet pregnancies

KpaTkopouHu ucxop npespemeHo poheHe geue y 3aBUCHOCTU O TOra Aa /U CY
poheHa U3 jeaHOCTPYKUX, 6AM3aHAUKMX AW TpUremenapHux TpyaHoha — nogaum
U3 TepuujapHe 3apaBcTBeHe yctaHoBe y Cpbuju

loppaHa Benncasmes-Oununosnh'?, Anekcangpa Matuh'? MapuHa Jparvhesuh'?, IueHa lamjaHoBcKin*

'YHuep3utet y HoBom Cagy, MegnunHcku pakyntet, Hosu Cag, Cpbuja;

2/IHCTUTYT 3a 34PABCTBEHY 3aLUTUTY feLie 1 oMnaguHe BojsoguHe, KnnHika 3a negujatpujy, Hosu Cag, Cpbuja;
*KnuHnuku yeHTap Bojsogaute, KnuHuka 3a xematonorujy, Hosu Cag, Cpbuja;

*KnuHnukn ueHTap Bojeoante, KnuHuka 3a ruHekonorujy 1 akywepctso, Hosu Cag, Cpbuja

CAXETAK

YBop lNocrne yBohera HaLMoHanHOr Nporpama nevyerba He-
MIOAHOCTY 3anaxkeH je nosehaH 6poj BULLENNIOAHMX TPYAHONa.
Hanaswn us nutepatype cy cnopHu y nornegy noctojara no-
BehaHor pusnka MopbuauTeTa 1 MOpTanuTeTa KoL NMPeBPEMEHO
poheHe HoBopoheHYaM 13 BULLENIOAHMX TpyAHONa.
Mertopge Y cTyaunjy cy ykibyueHa npeBpemeHo poheHa HoBO-
pobeHua 13 jefHONNOAHMX, 6IM3aHAUKNX U TpUremMenapHmx
TpyaHoha, poheHa TOKOM ABOroguLber neproga Tpajara
cryamje. Hajnpe cy npoHaheHy nogawm o cBM NpeBpemMeHo
poheHnm bnn3aHumMMa. 3a cBaky nap 6nm3aHaLia ogabpaHo je
[BOje NpeBpemeHo poheHe HoBOpoHeHYaAM 13 jefHOMIOAHNX
TpyAHoha, poheHux nocne UcTor Tpajakba rectayuje. Cet ncnu-
TaHWKa je ynoTnyHeH YK/by4nBatbem CBe MpeBpeMeHo poheHe
JeLe 13 TpuremenapHux TpyaHoha. MopeheHu cy KpaTKopoyHu
ICXOAM OBE TPV rpymne — CUHIW, 6an3aHLy 1 TpojKe.
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PesyntaTtu Y cTyaujy je ykibyueHo yKynHo 210 npeBpeme-
Ho poheHe fele, o Kojux 84 u3 jegHonNoAHNX TpygHoha,
84 6nu3aHua 1 42 Tpojke. CTaTCTUYKa aHanv3a je nokasasna
3HayvajHy pa3nukKy mehy rpynama y nornegy HauunHa 3ayeha
(p>0,0001), HaunHa nopohaja (p < 0,001) 1 TenecHe mace Ha
pohemy (p = 0,005). KpaTKOpOUYHU MOPTaNUTET U MOPOUANTET
(cmpT y HoBOpOheHaukoM y3pacTy, noTpeba 3a MHTy6aLMjoM Ha
pohery, pecnmpaTopHOM NOTNOPOM 1 TepanunjomM cypdakTaH-
TOM, IHTPaKpaHUjanHo KpBapete) 6unu cy 3HaTHO Yelwhn Kog
TPOjKM y nopehery ca cMHrumMa 1 6nrsaHumma.

3akrbyuak [peBpemeHo poheHe Tpojke UMajy Behn pr3nk 3a
HEMoBOJbHU KPAaTKOPOUHU NCXOA y nopehetby ca CrHmmnma v
6n13aHLMMa NPUGAVKHE recTalmje y Halem y30pKy ucnmTa-
HUYKa.

KmbyuHe peun: npeBpemeHo poheHa feLia; jefHocTpyKa Tpya-
Hoha; 6nM13aHLK; TPOjKe; MOPOUANTET; MOPTANUTET

www.srpskiarhiv.rs

63



DOI: https://doi.org/10.2298/SARH180806125M

UDC: 616.314-007.1-053.2(497.11)

ORIGINAL ARTICLE / OPUTUHAJIHN PA[]

Selective fetal termination in monochorionic twin
pregnancies — pregnancy outcome after bipolar cord
coagulation and interstitial laser coagulation
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SUMMARY

Introduction/Objective In this paper we present the perinatal outcome after selective fetal termina-
tion (SFT) in monochorionic (MH) twins done by bipolar cord coagulation (BCC) and interstitial laser
coagulation (ILC).

Methods During a five-year period, SFT was done in 22 MH twins. BCC was done in 15 and ILC in seven
cases. We registered the indication for SFT, gestational age at SFT, immediate postoperative death and late
death of the co-twin, PPROM (preterm pre-labor rupture of membranes), gestational age at delivery/abor-
tion, procedure-to-delivery interval, mode of delivery, neonatal body weight and 5-minute Apgar score.
Results Live birth was significantly higher after BCC than after ILC (86.7:57.1%). Gestational age at inter-
vention was higher in BCC (20.2 +1.8:16.5 + 1.7 weeks). Gestational age at delivery/abortion was lower
forILC (32.5 +4.8:27.5 £ 9.5 weeks); however, there was no difference when comparing live births only
(33.8£3.7:34.7 £ 4.5 weeks). There was no difference between procedure-to-delivery/abortion interval
(86.7 +£33.7 : 77.1 £ 73 days); however, the interval was significantly higher after ILC when comparing
live births only (93.3 + 33 : 133 £ 30.9 days). There was no difference in PPROM (26.7:14.3%); preterm
delivery (69.2:50%); Cesarean section rate (84.6:75%); neonatal body weight (2174 + 82.4 : 2475 + 823 g);
or Apgar score (7.7 £1.9:9.2 £ 1).

Conclusion There is no ideal method of SFT in MH twins. Success of each SFT method depends upon
the correctly set indication, gestational age at the procedure, and the SFT technique. The risk of co-twin
death is lower after BCC than after ILC. As in Narodni Front University Clinic for Gynecology and Obstetrics
better results were achieved after BCC, this method became a standard for SFT in MH twins, except in
cases of twin reversed arterial perfusion sequence before 16 weeks.
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coagulation

INTRODUCTION

Monochorionic (MC) twin pregnancies present
challenge to the obstetricians due to the placen-
tal anastomoses between the twins. About one
half of those pregnancies are uneventful, but
the other half may be complicated by twin-to-
twin transfusion syndrome (T'TTS), selective
fetal growth restriction (sFGR), twin reversed
arterial perfusion (TRAP) sequence or discor-
dance for fetal abnormality (DFA). In the most
severe forms of those complications, when one
fetus is severely anomalous, or is suffering se-
vere distress, particularly if the condition is
compromising the non-affected fetus, selective
fetal termination (SFT) may be the best option,
as in the case of single intrauterine death of one
fetus, profound consequences for the surviving
twin are reported, including a 15-25% risk of
death or neurological damage [1-4].

SFT in MC pregnancies is difficult be-
cause conventional feticide techniques with
intracardiac injection of potassium chloride
are not an option, as the substance could em-
bolize to the non-affected twin through the

placental vascular anastomoses [1, 2, 5]. Com-
plete separation of the twin’s blood flow is the
only option for successful SFT. In cases of un-
complete separation, the other twin may die
as the consequence of acute agonal interfetal
hemorrhage through placental anastomoses [2,
5]. Therefore, complete and permanent occlu-
sion of the affected twin’s umbilical cord flow
is reccommended to protect the surviving twin.
Umbilical cord occlusion may be done by sev-
eral methods, such as fetoscopic cord ligation,
interstitial laser coagulation, monopolar coagu-
lation, radiofrequency ablation or ultrasound-
guided bipolar cord coagulation [5-9].

The objective of this study is to presents
pregnancy outcome after SFT in MC pregnan-
cies done by ultrasound-guided bipolar cord
coagulation and interstitial laser coagulation
in a single tertiary center.

METHODS

A retrospective observational study included all
MC pregnancies in which SFT was performed
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by bipolar cord coagulation (BCC) or interstitial laser
coagulation (ILC) at the Narodni front University Clinic
for Gynecology and Obstetrics during a five-year period.
Indications for SFT were severe forms of TTTS, Quintero
stage III and IV [10]; sFGR with worsening fetal Doppler
velocity suggesting high risk of intrauterine death in the
non-viable fetus [11]; TRAP sequence in cases when ab-
dominal circumference ratio between the acardiac fetus
and the donor is over 50% or with the signs of congestive
heart failure in the donor; or DFA. In each case, after ex-
tended counseling about the risk of selective feticide vs.
expectant management, the patients opted for the SFT.
After the Ethics Committee had approved SFT, written
consent for the procedure was obtained.

BCC was done in the operating room under general
anesthesia, complete aseptic procedures, and prophylactic
measures — intravenous antibiotics (ceftriaxone) and acute
tocolysis for 48 hours. After skin disinfection, under the
ultrasound guidance, a 3.3-mm trocar was introduced into
the targeted fetus amniotic cavity avoiding transplacental
approach, if possible 5-10 cm from the chosen coagulation
site. Then 3 mm bipolar forceps were passed down the
trocar, directed towards the cord of the terminating twin,
which was grasped with the forceps. Coagulation started at
the power of 26 W for 15 seconds. The effect of the coagu-
lation was monitored by the appearance of turbulence and
steam bubbles caused by the local heating of tissue between
the blades of the forceps. If necessary, bipolar energy was
increased by 5 W for 15 seconds, to a maximum 45 W.
The procedure was considered successful when echogenic
bubbles were seen coming from the cord and the cord itself
appeared hyperechogenic. The procedure was repeated in
two other sites for safety. Confirmation of occlusion was
also provided by the absence of detectable color Doppler
flow in the distal part of the cord, with at least 2 minutes of
persistent asystole. If necessary, interventions that enable
easer BCC performance (amnioinfusion, amnioderivation,
septostomy) had been done previously.

ILC was done under ultrasound guidance by introduc-
ing an 18-gauge needle next to abdominal cord insertion
of the targeted twin near the confluence of vitelline arter-
ies and intrahepatic veins. Then, a laser fiber 400 m was
introduced through the needle 4 mm outside the top of the
needle, and coagulation started with the power of 20 W
for 10-15 seconds. If necessary, coagulation was repeated
with power higher by 5-10 W up until the maximum of
50 W. The procedure was considered successful if the hy-
perechogenic area was visualized peripherally and cessa-
tion of circulation was visualized by Doppler. Prophylactic
measures included intravenous antibiotics (ceftriaxone)
and acute tocolysis for 48 hours.

Cardiac activity of the co-twin was monitored during
the entire procedure and immediately afterwards, and
peak systolic velocity in the middle cerebral artery was
measured after 2 hours and after 24 hours to detect acute
fetal anemia. Fetal heart rate monitoring or tocogram
was done after 1 hour, 24 hours, and 48 hours. Patients
were discharged after at least 48 hours. CNS ultrasound
was done after 7-14 days, and CNS MRI after 3-8 weeks.
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Monitoring continued in two-week intervals by measur-
ing biometry, blood pressure, and Doppler. Delivery was
conducted near term. Mode of delivery was according to
obstetrical indications. After birth, chorionicity was con-
firmed by the pathologist.

We registered maternal age and parity, indication for
SFT, gestational age at SFT, operating time for BCC (de-
fined as skin-to-skin time), early complications (postop-
erative uterine activity, amniotic fluid leakage), immediate
postoperative death within 24 hours of the co-twin, late
death of the co-twin, preterm pre-labor rupture of mem-
branes (PPROM), gestational age at delivery, procedure-to-
delivery interval, mode of delivery, neonatal body weight,
and 5-minute Apgar score.

Statistical analysis included calculating means and stan-
dard deviations, frequencies, Student’s t-test and x* test
(IBM SPSS Statistics, Version 24.0; IBM Corp., Armonk,
NY, USA); p < 0.05 was considered statistically significant.

RESULTS

In a five-year period, 22 SFT were done in MC pregnan-
cies - 15 (68.18%) by BCC and seven (31.82%) by ILC.

Indications for BCC were sFGR in seven (46.67%),
TTTS (stage III/IV) in four (26.67%) (Stage III in three and
Stage IV in one), DFA in three (30%), and TRAP sequence
in one case (4.56%). In the cases of DFA, the first anoma-
lous fetus had multiple anomalies — agenesis of the distal
part of the leg, polyhydramnios and bowel obstruction;
the second had CNS anomaly (Dandy-Walker anomaly),
while the third one had discordant chromosomal anomaly
(45,X0) with cystic hygroma. Two cases were dichorionic
triplets with sSFGR and DFA. The average gestational age at
intervention was 20.2 + 1.8 weeks. In nine cases (60%) we
performed an intervention that enables easer BCC perfor-
mance (amnioinfusion in five; amnioderivation in three,
while one case had unsuccessful attempt of fetoscopic laser
coagulation). Karyotype was done in eight cases (53.33%)
- in three for maternal age, in three for DFA, in one for
sFGR, and in one case of TRAP sequence. BCC was suc-
cessful in all the cases. Trocar was directly introduced into
the amniotic cavity of the “target” twin in 14 cases (93.3%).
Accidental septostomy occurred in one case after intro-
duction of a trocar through co-twin amniotic sac mak-
ing monoamniotic (MA) pregnancy. There was no early
fetal death, and there were two cases (13.33%) of late fetal
death - one case of TTTS after 36 days as a consequence
of cord entanglement due to iatrogenic MA pregnancy,
and one case of DFA done at 16 + 4 weeks after 46 days
for no obvious cause (Table 1.) Live birth after BCC was
86.7% (13/15). Preterm delivery occurred in 69.2%, and
PPROM in 26.7%. The average gestational age at delivery
was 33.8 + 7 weeks. Cesarean section was performed in
84.6% (Table 2).

ILC was done for TRAP sequence in four (57.13%),
and for DFA, sFGR, and TTTS in one case each (14.29%).
The average gestational age at ILC was 16.5 + 1.7 weeks.
Karyotype was done in five cases (71.43%) - four CVS
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Table 1. Bipolar cord coagulation — description of the cases related to the procedure

No. Indications GA at SFT (week) Previous interventions DEJn:?;l.())n Early(ie';;j::)eath Late fetal death
1 sFGR 21+5 AC-17+1gw 22 No No

2 sFGR 2345 Al 14 No No

3 sFGR 2146 / 16 No No

4 sFGR 18+6 Al 23 No No

5 sFGR 20+3 AC-17+2gw/Al 13 No No

6 sFGR 19+5 Al 17 No No

7 sFGR (DH triplets) 2143 / 21 No No

8 TTTS-R (St 1V) 22+4 FLK-19+5/AD-21+6gw 19 No No

9 TTTS - D (St ) 20+0 / 18 No After 36 days - MA
10 TTTS - D (St ) 19+3 AC-16+5gw/AD-18+3 gw/Al 15 No No

1 TTTS - D (St ) 19+4 AC/AD - 18 + 5gw 16 No No

12 TRAP 19+6 AC-16gw 15 No No

13 DFA 16+ 4 AC-15 + 5gw 11 No After 46 days
14 DFA 2141 CC during BKP 19 No No

15 DFA (DH triplets) 18+3 AC (in both MC) 15 No No

20.2+1.8 Al-5, AD-3, FLC-1, AC/CC-8/1 169+34 2/15(13.3%)

sFGR - selective fetal growth restriction; TTTS — twin to twin transfusion syndrome; D — donor; R - recipient; TRAP — twin reversed arterial perfusion;
DFA - discordant fetal anomaly; DH - dichorionic; GA - gestational age; gw - gestational week; SFT - selective fetal termination; Al - amnioinfusion;
AD - amnio-derivation; FLC - fetoscopic laser coagulation; AC - amniocentesis; CC — cordocentesis

Table 2. Bipolar cord coagulation — description of the cases related to the pregnancy outcome

Indications “Del/at of gelvery deiery (Gays) | mode | Bodyweight@ |
1.sFGR 37+1 Spontaneous 108 Vaginal 3,200 10
2.sFGR 28+3 Spontaneous + breech 33 CS 1,200 4
3.sFGR 39+1 Spontaneous 121 CS 3,100 9

4, sFGR 32+5 PPROM 920 (&) 1,650 7
5.sFGR 29+5 Spontaneous 74 CS 1,350 6
6.sFGR 33+2 Fetal distress 95 (&) 2,350 8
Zb;FtGrﬁalets) 2043 PPROM 54 Vaginal }:5(2)8 !
8.TTTSR 32+1 Spontaneous 68 (@ 1,800 6
9.TTTSD 25+1) Co-twin death 36 Ab induction (600) /
10.TTTSD 36+1 Spontaneous - repeat CS 124 (&) 2,400 9
11.TTTSD 3242 PPROM - placental abruption 88 (@ 2,200 8
12. TRAP 38+2 Repeat SC 129 (&) 3,700 10
13.DFA 23+1) Co-twin death 46 Ab induction (400) /
14.DFA 38+5 St post IVF 133 (@ 2,700 10
JDSHDtmﬂets) 31+6 (PPROII:\itg; S0 5) 101 © 1:228 ‘
Total (n =15) 3251438 PPROM 26.7% 86.7 + 33.7 1,951 £ 965

Live births (n=13) 33837 PPROM 30.8% 89.6 £33 SC-11 (84.6%) 2,174 £ 824 7719

sFGR - selective fetal growth restriction; TTTS - twin to twin transfusion syndrome; D - donor; R - recipient; TRAP - twin reversed arterial perfusion;
DFA - discordant fetal anomaly; DH - dichorionic; GA - gestational age; BCC - bipolar cord coagulation; Del - delivery; Ab — abortion; CS - cesarean section;

PPROM - preterm pre-labor rupture of membranes

and one amniocentesis. ILC was successful in all cases. In
one case uterine activity was registered. There were three
early fetal deaths (42.86%) and no late fetal death (Table 3)
Live birth after ILC was 57.1% (4/7). Preterm delivery oc-
curred in 50%; PPROM in 14.3%. The average gestational
age at delivery was 34.7 + 4.5 weeks. Cesarean section was
performed in 75% (Table 4).

Live birth was significantly higher after BCC than af-
ter ILC (86.7:57.1%). Gestational age at intervention was
higher in BCC. Gestational age at delivery/abortion was
lower for ILC; however, there were no differences when
comparing live births only. There were no differences be-
tween procedure-to-delivery/abortion interval; however,

‘ DOI: https://doi.org/10.2298/SARH180806125M

the interval was significantly higher after ILC when com-
paring live births only. There was no difference in PPROM,
preterm delivery, Cesarean section rate, neonatal body
weight, or Apgar score (Table 5).

DISCUSSION

SFT is a treatment option in well-selected cases of com-
plicated MC twin pregnancy [1, 2]. Imperative in those
cases is immediate, permanent, and complete oblitera-
tion of the umbilical cord. Different techniques are used,
each of them with its own challenges, as well as operative

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):64-69
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Table 3. Interstitial laser coagulation — description of the cases related to the procedure

No. Indications | GA at SFT (week) ingfyelﬂ?ii)n Uterine activity PPROM Earlzec:t—r:wm Latz;gt-;wm
1 TRAP 14+2 Ccvs No No / /
2 TRAP 15+3 (@' No No / /
3 TRAP 14+6 Ccvs No No / /
4 TRAP 16+ 4 Cvs Yes No Yes /
5 DFA 17+5 AC No No Yes /
6 TTTS (GrIV) 18+3 / No No Yes /
7 sFGR 18+1 / No No / /

TRAP -4
Total SEJFQ‘R"J] 165+ 1.7 cAst_—14
TTTS -1

TRAP - twin reversed arterial perfusion; DFA - discordant fetal anomaly; TTTS - twin to twin transfusion syndrome; sFGR - selective fetal growth restriction;

GA - gestational age; PPROM - preterm pre-labor rupture of membranes

Table 4. Interstitial laser coagulation — description of the cases related to the pregnancy outcome

Indications DGeﬁ\E:/rie/BK)b Begier?ir\ml?rg;l i ILC—DLrIIitve;/yal( Sy Delivery mode Body Weight (g) Apsg; ar
1.TRAP 3942 Spontaneous 175 Vaginal 3300 10
2.TRAP 32+1 Spontaneous 117 (&) 2200 9
3.TRAP 29+5 PPROM 104 cs 1450 8
4. TRAP (17+0) Co-twin death (3) Ab induction (180) /
5.DFA (18+1) Co-twin death (3) Ab induction (250) /
6.TTTS (18+5) Co-twin death 2) Ab induction (220) /
7.sIUGR 37+4 Spontaneous 136 (@ 2950 10

Total 275+95 PPROM 14.3% 77.1+£73.0 1,507 £ 1,340
Live births 347 £45 PPROM 25% 133.0+30.9 CS-75% 2475 £ 823 9.2=+1

TRAP - twin reversed arterial perfusion; DFA - discordant fetal anomaly, TTTS - twin to twin transfusion syndrome; sFGR - selective fetal growth restriction;
GA - gestational age; ILC - interstitial laser coagulation; PPROM - preterm pre-labor rupture of membranes; CS - Cesarean section; Ab — abortion

Table 5. Pregnancy outcome after bipolar cord coagulation and
interstitial laser coagulation

Qutcome BCC(n=15) ILC(hn=7)
Live birth n (%) 13/15 (86.7) 4/7 (57.1)*
GA at intervention (week) 20.2+1.8 16.5+1.7*
GA at delivery/abortion 325+48 27.5+9.5%
GA at delivery (33.8+£3.7) (34.7 £4.5)
Interval: intervention-delivery/ | 86.7 + 33.7(36- 77.1+73.0
abortion (days) 133) (2-175)
Intervention-delivery (days) 89.6 + 33 133.0 + 30.9*%
PPROM / total n (%) 4/15 (26.7) 1/7 (14.3)
Delivery 4/13(30.8) 1/4 (25)
Preterm delivery n (%) 9/13 (69.2) 2/4 (50)
Cesarean section n (%) 11/13 (84.6) 3/4(75)
Body weight (g) - total 1,951 + 965 1,507 + 1,340
Live birth 2,174 +£ 824 2,475 + 823
5 Apgar score 77+19 9.2+1.0
*p < 0.05

BCC - bipolar cord coagulation; ILC - interstitial laser coagulation; GA - gesta-
tional age; PPROM - preterm pre-labor rupture of membranes

and preoperative risks [1, 5-9]. In selected cases we used
equipment available at our institution - BCC in 68.18%
and ILC in 31.82%.

The indications for SFT are well defined. In most stud-
ies, TTTS presents the major indication for the procedure
(25-72%) and is performed in stages III-IV when previ-
ous therapeutic procedures were ineffective and/or if fetal
demise is expected. It may be done either in the donor or

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):64-69

in the recipient twin. In severe cases of early presentation
of SFGR, when fetal death of sFGR fetus is expected, SFT
may be the only option for the survival of the eutrophic
twin. sFGR is reported to be 2-56% of indications for SFT.
TRAP sequence is reported to be done in 12-40% with car-
diac overload of the pump twin. Discordant fetal anomaly
is done in about 35% of all SFT [3, 6-9]. In our series,
indications differ between different techniques. BCC is
done mostly for sSFGR and TTTS, while ILC is done pre-
dominantly in TRAP sequence.

Gestational age plays an important role in SFT survival
rate. The general attitude is that optimal results in SFT
after 18-20 weeks are done by umbilical occlusion, while
intrafetal methods are the choice in earlier gestation [3,
6, 8]. BCC is the best option after 18 weeks, to avoid in-
troduction of a relatively large instrument into still small
uterus. Pregnancy loss is reported to be 41% if done at
16-17 weeks, and 3% if done after 18 weeks. After 24 ges-
tational weeks, umbilical diameter may exceed the forceps
diameter, making complete and immediate occlusion im-
possible by BCC [6, 8]. ILC is best done in earlier gesta-
tion, as it is a needle method with the 17-gauge diameter
needle. Failure of ILC if done after 18 gestational weeks
is a consequence of enlarged vessels” diameter [3]. In our
series, gestational age at BCC was optimal, done after 18
gestational weeks and before 24 weeks in 14 cases. Gesta-
tional age at ILC was lower, and complications occurred
at higher gestational age.
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Previous studies report that desirable instrument ap-
proach in BCC is directly into the amniotic sac of the “tar-
get” twin, which can be achieved in about 63% of cases.
In cases with oligohydramnios in severe forms of sSFGR
or TTTS, amnioinfusion may be done previously. Occa-
sionally, the instrument may be introduced through the
healthy twin amniotic sac in order to avoid transplacental
approach or if twins are in an unfavorable position, some-
times causing septostomy and iatrogenic MA pregnancy
[3, 12]. We performed amnioinfusion in five cases and
amnio-derivation in three cases, while in one case the in-
strument was introduced through the co-twin amniotic sac
with accidental septostomy and late death of the co-twin.
Operating time was not influenced by placental position
or accessibility of the target twin amniotic sac, as we had
previously performed amnion fusion. No previous inter-
vention was done before ILC as intrafetal methods do not
require previous interventions. SFT was successful in all
cases regardless of the technique.

Early fetal death was registered three times (42.86%)
after ILC; while late fetal death twice (13.33%) after BCC
[6, 8]. As different techniques carry different periopera-
tive risks, previous studies concluded that late fetal death
is more frequent after BCC, while early fetal loss is more
frequent after ILC [6, 8, 10]. Early fetal death in ILC may
be the consequence of difficult needle maintenance in the
abdomen for repeat coagulation and divergent energy dis-
semination, and/or prolonged time for complete cessation
of blood flow with the risk of co-twin damage, which may
explain three early co-twin deaths in ILC [12, 13, 14]. The
cause of late fetal death, that may not always be explained,
may be cord entanglement, compression of the co-twin
with fibrous occluded cord, or amniotic band syndrome
[5, 6, 9]. In our small series, there were two deaths of the
co-twin after BCC. In one case, late death of the co-twin
occurred as a consequence of the cord entanglement in
iatrogenic MA pregnancy, while the other, which occurred
at 16 + 4 weeks, could not be explained.

PPROM is reported to happen in 10-30% and is re-
sponsible for most preterm births [5, 6, 7, 10]. In our
series, PPROM was registered in 22.73% (26.7% in BCC
and 14.3% in ILC), while preterm birth occurred in 64.7%
(69.2% in BCC and 50% in ILC).

Overall survival rate in MC pregnancies was 77.27%,
but the difference was found according to the applied
technique — 86.67% in BCC and 57.14% in ILC. Previous
studies report both smaller and larger series of cases of
SFT, with the survival rate similar to our own [5-9, 12, 15,
16, 17]. Less survival after ILC may be the consequence
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CenekTtvsHa ¢peTanHa TepMUHaLMja KOJ MOHOXOPUOHCKMX 61M3aHaL,a — UCXOA,
TpyAHohe nocne 6unonapHe Koarynauuje nynyaHuUKa U UHTEPCTULMjaNHE

nacepcke Koarynauuje

BecHa MaHguh-Mapkosuh'2, Kermbko Mukosuh'2, [lejaH QuanmmoroBuh'>

'YHuep3uteT y beorpazy, MeguumHckn dakynteT, beorpag, Cpbuja;

[MHeKoNOLWKO-aKyLepcKa KnuHuKa HapogHn dpoHT, Beorpag, Cpbuja

CAMETAK

YBoa/Uumn Linmb paga je nprikasatyi nepuHaTanHm NCxXog noce
cenekTrBHe detanHe TepmmHauyje (COT) KOf MOHOXOPUOHCKIX
(MX) TpyaHoha ypaheHvix 61nonapHOM KoaryaLujom nynyaHu-
Ka (BKIM) n nHtepctnymjanHom nacepckom Koarynauujom (UIK).
Mertop Tokom netorogmwmer nepuoga COT je ypaheHa kog,
22 MX TpygHohe - BKI kog 15, a UK ko cegam cnyyvajeBa.
PernctpoBanu cmMo nHamnkaumjy 3a COT, rectaumjcky 106 npu-
nvkom COT, paHy 1 KacHy cMpT gpyror 6nnsaHua, PPROM (npe-
TEPMUHCKO NpcHyhe NioJoBrX 0BOjaKa), rectaumjcky ob Ha
nopohajy/no6avajy, nepuog of MHTEPBEHLMje Ao nopohaja/
nobayaja, HaumH nopohaja, TenecHy Macy HeoHaTyca 1 neTo-
MWHYTHU NHAEKC Anrap.

Pe3yntatm KnBopoheHocT je 6vna 3HauajHo BUwwa nocie bKI
Hero nocne UK (86,7 : 57,1%). lectauujcka go6 npununkom COT
je 6una Buwa Kopg BKIM (20,2 £ 1,8 : 16,5 + 1,7 Hepesba). lec-
Tauujcka o6 Ha nopohajy/nobauajy je 6una Huxa kog UK
(32,5+4,8:27,5+9,5 Heperba), anu pas3nuvka Huje 6rna 3HauvajHa
Kag cy nopeheHn camo xmopobeHn (33,8 +3,7:34,7 + 4,5 He-
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Aesba). Huje noctojana pasnuka y neprogy namehy nHtepseH-
uuje n nopohaja/nobavaja (86,7 + 33,7 : 77,1 £ 73 paHa), anu
je nepuop 6mo 3HauajHo Behn nocne UK Kag cy nopehexu
camo nsopoheHu (93,3 £ 33: 133 £ 30,9 faHa). Huje noctoja-
na pasnukay yuyectanocti PPROM (26,7 : 14,3%), npetepmuH-
ckor nopohaja (69,2 : 50%), Lapckor pesa (84,6 : 75%), TenecHe
Mace HeoHaTyca (2174 + 82,4 : 2475 + 823 g), HV HAeKca Anrap
(7,7£1,9:92+1).

3akmyuak He noctoju ngeantu metog COT koa MX TpygHoha,
a ycnex cBake MeTozie 3aBVCM Of NMPaBWIIHO NOCTaBIbeHe VHAN-
Kauuje, rectaumjcke Jo6y NPUNNKOM VHTEPBEHLMjE 1 TEXHUKE
COT. CreneH xwuBopoheHocTu je Behun nocne BKI Hero nocne
WJTK. MowTo cy y TAK,,HapogHu ¢poHT” 60K peyntati no-
cTurHyTn nocne bKIl, oBa meToga je noctana ctaHgapg 3a COT
Kog MX TpygHoha, ocum y cnyyajeBuma cekeHLe TRAP npe 16
rectaunjcknx Hegerba.

KrbyuHe peun: cenekTriBHa ¢peTasHa TepMUHaLIMja; MOHOXO-
proHcKe TpyaHohe; 6unonapHa Koarynauuja nynyaHuKa; nH-
TepcTuUMjanHa nacepcka Koarynauuja
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SUMMARY

Introduction/Objective The aim of this study was to report visual, refractive, and tomographic outcomes
of corneal collagen cross-linking (CXL) in pediatric keratoconus.

Methods This retrospective study included 17 eyes of 12 patients with progressive keratoconus who
underwent epithelium-off CXL at the age < 18 years. Following data were analyzed at baseline and
postoperatively at one, three, six, nine, 12 months for all the patients, and annually where available:
uncorrected distant visual acuity (UDVA) and best spectacle-corrected distant visual acuity (CDVA),
refraction and corneal tomography.

Results Mean UDVA improved significantly from 0.52 + 0.38 at baseline to 0.24 + 0.29 logarithm of
minimum angle resolution (log MAR) at one year (p = 0.011) and remained stable at two-year follow-up
(0.21 + 0.34 log MAR). Mean CDVA was 0.15 + 0.21 at baseline and 0.06 + 0.13 log MAR at one year (p =
0.248). Maximum keratometry showed a significant flattening of 1.30 + 1.99 D (p = 0.011) after a year and
remained stable two years after CXL. Minimum keratometry significantly decreased with a mean change
of 1.34 + 1.37 (p = 0.001). Mean reduction of corneal thickness after CXL was 55.35 + 64.42 um (P=0.003).
After a year, seven (42%) eyes showed Kmax regression, nine (53%) stabilization, and one (5%) progression.
Conclusion In our study CXL effectively prevented progression of keratoconus in 95% of pediatric pa-
tients after a year, while improving UDVA and keratometry values. One patient with eye rubbing behavior
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showed signs of keratoconus progression after CXL treatment.
Keywords: corneal collagen cross-linking; keratoconus; pediatric patients; CXL

INTRODUCTION

Keratoconus is a progressive, bilateral, and most
commonly asymmetric ectatic disorder associ-
ated with localized corneal thinning and protru-
sion [1]. Keratoconus usually begins in puberty
and progress during adolescence. Progression of
keratoconus with subsequent corneal steepen-
ing induces irregular astigmatism and myopia
leading to a decrease in visual acuity. Indeed,
earlier age of onset is associated with faster pro-
gression. Keratoconus severity was also greater
at the time of diagnosis in children and adoles-
cents; almost 30% of pediatric keratoconus pre-
sented at stage four compared with 8% of their
adult counterparts [2]. Therefore, it is critical to
perform corneal collagen cross-linking (CXL) as
early as possible to stop progression of pediatric
keratoconus. The introduction of this procedure
reduced the need for penetrating keratoplasty,
which is usually required for advanced cases of
keratoconus. This is particularly important for
children since it was found that younger age is
associated with a sevenfold increased risk of
corneal transplantation [2].

The biomechanical resistance of the cornea
in keratoconus is only 60% of the normal cor-
nea [3]. Corneal CXL using ultraviolet light A
and riboflavin as the photosensitizer was intro-
duced by Wollensak et al. [4]. This treatment is
aimed to increase the biomechanical stiffening

of the cornea and its biomechanical resistance
to collagenase activity [5, 6]. The safety and ef-
ficacy of CXL for keratoconus has already been
demonstrated in both adults and children [7,
8]. However, CXL in pediatric patients with
keratoconus has been significantly less studied.
It was also suggested that the effect of CXL in
children may be temporary [7].

The aim of this study was to evaluate visual,
refractive, and tomographic outcomes after
standard corneal CXL for progressive kerato-
conus in patients younger than 19 years of age.

METHODS
Patients and methods

This retrospective study was conducted in
compliance with the institutional review board
regulations, informed consent regulation and
adhered to the tenets of the Declaration of Hel-
sinki. Our single-centered study comprised 17
eyes of 12 pediatric patients with progressive
keratoconus who underwent an epithelium-off
CXL at the age < 18 between June 2015 and June
2017. These patients were followed up one, three,
six, nine months, and one year postoperatively
(all patients, and annually where available).

A diagnosis of keratoconus was based on
clinical findings and/or corneal images obtained
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by the Orbscan Iz Corneal Tomographer (Orbtek; Baush
and Lomb, Salt Lake City, UT, USA). All patients under-
went a complete ophthalmic evaluation before CXL and
at all follow-up visits after undergoing CXL. Data analysis
included uncorrected distant visual acuity (UDVA), best
spectacle-corrected distant visual acuity (CDVA), refrac-
tion (spherical equivalent, refractive astigmatism), corneal
tomography, slit-lamp evaluation and particularly associ-
ated allergic conjunctivitis. All UDVA and CDVA were
recorded using Snellen chart and then converted to log
MAR for statistical analysis. The following tomographic
parameters were analyzed: simulated keratometry (SimK),
maximum keratometry (Kmax), minimum keratometry
(Kmin), minimum corneal thickness (MCT), anterior and
posterior best-fit-sphere (ABFS and PBFS respectively),
radius of anterior and posterior BFS, highest posterior el-
evation (HPE). The magnitude of highest posterior eleva-
tion was noted using the cursor within the central 8 mm
zone in the best-fit-sphere map. The preoperative cone
location was determined by the location of the highest
posterior elevation. If it was within central 3 mm zone,
it was termed a central cone. If it was outside this zone,
it was termed paracentral (within central 3-5 mm zone)
and peripheral (outside central 5 mm zone). The Amsler-
Krumeich classification based on average keratometry was
used to classify keratoconus as mild (< 48 D), moderate
(48-53 D) and severe (> 53 D).

Inclusion criteria were pediatric patients underwent
CXL in one or both eyes at the Clinic for Eye Diseases af-
filiated to the University of Belgrade and being followed
up for at least one year. Exclusion criteria was preoperative
minimum corneal thickness less than 350 um. Changes in
Kmax were defined as Kmax regression (> 1 D decrease in
Kmax), Kmax stabilization (< 1 D change in Kmax), and
Kmax progression (> 1 D increase in Kmax), as described
by Koller et al. [9].

Surgical procedure

CXL with riboflavin and ultraviolet A (UV-A) was per-
formed according to the standard (Dresden) protocol
[4]. Inclusion criteria was preoperative minimum corneal
thickness > 400 pm (16 eyes of 11 patients). Most chil-
dren were able to successfully tolerate surgical procedure
under topical anesthesia alone, while adjunctive sedation
before the procedure was required in 4 eyes of 2 patients.
After insertion of lid speculum, an 8-mm marker was used
to mark the central corneal epithelium; then the epithe-
lium was removed with a blunt metal spatula and isotonic
0.1% riboflavin-20% dextran solution (10 mg riboflavin-
5-phosphate in 10 ml dextran solution) was applied for 30
minutes at two-minute intervals . Ultrasonic pachymetry
was obtained immediately after central epithelial removal
and 30 minutes after the start of riboflavin drops. If the
thinnest corneal thickness was less than 400 pm, hypotonic
riboflavin was applied until the thinnest corneal stroma
had swollen to 400 pm. Central cornea was then exposed to
UV-A irradiation using a UV light lamp (Intacs XL corneal
crosslinking system, Addition Technology, Des Plaines, IL,
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USA) at 3 mW/cm? for 30 minutes (5.4 J/cm? total energy
dosage) with reapplication of isotonic riboflavin solution
every three minutes to ensure saturation. At the end of
surgery, a therapeutic soft contact lens was applied until
reepithelization of the cornea was completed. The postop-
erative treatment included ofloxacin eye drops four times a
day (qid) for a week; fluorometholone eye drops qid with
taper a month and artificial tears qid for six months.

In one eye a technique of contact lens-assisted collagen
cross-linking (CACXL) was applied due to the estimated
preoperative corneal thickness < 400 um (367 um). Surgi-
cal procedure was performed as previously described by
Jacob et al. [10]. Briefly, after epithelial removal, isotonic
0.1% riboflavin-20% dextran solution was applied every
two minutes for 30 minutes. An ultraviolet barrier-free soft
contact lens (0.09 mm thickness, 14 mm diameter) soaked
in isotonic 0.1% riboflavin for 30 minutes was placed on
the cornea. Once the minimum corneal thickness with
the contact lens was confirmed to be greater than 400 pm,
CXL was proceeded. The UVA irradiance was performed
for the next 30 minutes with reapplication of isotonic 0.1%
riboflavin over and underneath the contact lens every three
minutes. Postoperative treatment included soft contact lens
and antibiotic drops as previously described for children
underwent standard Dresden protocol.

RESULTS

A total of 17 eyes of 12 patients with the average age at
surgery of 15 * 1.7 years (range: 13-18) were included in
this study. There were one (8.3%) female and 11 (91.7%)
male patients. Preoperative, and follow-up data at one,
three, six, nine and 12 months was available for all patients;
two-year follow-up was available for eight patients; three-
year follow-up for four patients. Tomographic values from
patients exceeding one year of follow up are presented but
have not been subjected to statistical analysis, as the sample
size was considered insufficient. The changes in visual acu-
ity, refractive and tomographic variables at baseline and
one year after CXL are demonstrated in Tables 1 and 2.

Table 1. Preoperative and postoperative one-year visual acuity and
refractive values and their statistical significance

Parameter Preoperative Pos(t1o 5:;?; ve p
UDVA (logMAR) 0.52+0.38 0.24+0.29 0.011
CDVA (logMAR) 0.15+0.21 0.06+0.13 0.248
Spherical Eq., D -2.83+2.15 -2.42 +£1.89 0.67
Refractive astig., D -269+3.6 -4.0+1.64 0.61

UDVA - uncorrected distance visual acuity; CDVA - corrected distance visual
acuity; Spherical Eq. - spherical equivalent; Refractive astig. - refractive
astigmatism

Eight patients (11 eyes) had a history of asthma and hay
fever, three patients had no history of allergic eye diseases
(five eyes), whereas one patient (one eye) had a history of
eye rubbing behavior without atopy.

Interestingly, 13 eyes of 10 patients (76.5%) presented
at stage two at the time of diagnosis with average Kmax
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Figure 1. Changes in Kmax and Kmin over a two-year follow-up period;
Kmax — maximum keratometry; Kmin — minimum keratometry

of 49.67 * 1.48 D, whereas only four eyes of three patients
(23.5%) presented at stage three, showing average Kmax
of 55.62 + 1.50 D. All patients had cone located inside the
central 3 mm topographic zone.

Visual acuity and refraction

Mean UDVA improved significantly from 0.52 + 0.38 at
baseline to 0.24 + 0.29 log MAR after a year (p = 0.011)
(Table 1) and remained stable at the two-year follow-
up (0.21 + 0.34 log MAR). Mean spectacle CDVA was
0.15 £ 0.21 at baseline and 0.06 + 0.13 log MAR after a year.
However, this improvement was not significant (p = 0.248).

The mean preoperative and postoperative spherical
equivalent and refractive astigmatisms data are shown
in Table 1. There was no significant difference between
the preoperative and postoperative refractive values as
well (p > 0.05). Mean spherical equivalent was 2.42 + 1.89
D (p = 0.67); mean refractive cylinder was 4.0 £ 1.64 D
(p =0.61) after a year.

Tomography

Maximum keratometry value showed a significant flatten-
ing of 1.30 £ 1.99 D (P = 0.011) at one year and remained
stable at two year follow-up (Figure 1). The baseline and
follow-up measurements demonstrated that Kmax value
decreased significantly six months after CXL and this im-
provement remained stable afterwards (Figure 1). Mini-
mum keratometry value significantly decreased with a
mean change of 1.34 + 1.37 at one year compared with
baseline (p = 0.001). A significant flattening of Kmin was
observed at three month (p = 0.039) and remained statisti-
cally significant along the entire follow-up period (Figure
1). The SimK average values showed statistically signifi-
cant worsening after three months, after CXL (p = 0.036),
becoming statistically insignificant after the sixth month
until the end of follow-up period (Table 2).

As presented in Table 2, compared with the baseline,
the mean anterior elevation BFS decreased significantly
one year after CXL (p < 0.01). In contrast, a significant
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Figure 2. Changes in the thinnest corneal pachymetry over a two-year
follow-up period

Table 2. Preoperative and postoperative one-year corneal tomography
values and their statistical significance

Parameter Preoperative Postoperative (1 year) p

SimK, D 5.52+2.04 5.68 +1.89 0.702
Kmax, D 51.07 £2.97 49.69 +3.11 0.011
Kmin, D 45.23 +2.31 43.89 +2.57 0.011
MCT, pm 460.94 + 44.94 405.58 + 86.86 0.003
ABFS, D 42.79+1.01 42.23+1.33 0.003
ABFSr, mm 7.88+0.2 7.95+0.23 0.002
PBFS, D 53.7+203 55.25+1.95 0.008
PBFSr, mm 6.29 +£0.23 6.11+0.26 0.008
HPE, mm 0.2+0.29 0.09 + 0.04 0.658

SimK - simulated keratometry; Kmax - maximum keratometry; Kmin -
minimum keratometry; MCT — minimal corneal thickness; ABFS — anterior
best-fit-sphere; ABFSr - radius of the anterior best-fit-sphere; PBFS — posterior
best-fit-sphere; PBFSr - radius of the posterior best-fit-sphere; HPE - highest
posterior elevation

steepening of posterior elevation BFS was observed a year
after CXL treatment (p < 0.01).

After a year, in comparison with baseline values, seven
(42%) eyes showed Kmax regression; nine (53%), stabiliza-
tion; and one (5%), progression. Keratoconus progressed
in one eye with steepening of >1D in both orthogonal me-
ridians at one year. Interestingly, at one year majority of
treated eyes (12/17) showed flattening of Kmin in combi-
nation with either stabilization (six eyes) or regression (six
eyes) of the steeper orthogonal meridian. At two-year fol-
low up, five out of eight eyes showed stabilization of both
orthogonal meridians, whereas in three eyes regression
> 1 D of both, Kmax and Kmin meridian, was observed.

Pachymetry

Average preoperative pachymetry at the thinnest point as
measured by Orbscan was 460.94 + 44.95 um. Only one
patient had pachymetry value under 400 um (368 pum).
The changes of pachymetry over time are shown in Figure
2. There was a significant reduction of minimum corneal
thickness after CXL in comparison with baseline values,
with a mean reduction of 55.35 + 64.42 pm after a year
(p=0.003) (Table 2).
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Statistical analysis

Statistical analysis was performed using the SPSS soft-
ware (IBM Corp. Armonk, NY, USA) version 23.0. The
significance of the difference between the preoperative and
postoperative variables was tested using a two-tailed paired
samples Student’s t test. The value of p < 0.5 was consid-
ered statistically significant. All values were expressed as
mean * SD. Visual acuity was converted to logMAR for
statistical analysis.

DISCUSSION

Different studies have confirmed that standard epithelium-
off CXL protocol is safe and effective for the treatment
of pediatric keratoconus [11]. Due to the rarer corneal
stiffness in pediatric population, CXL is not as effective
in children as it is in adults [12]. Recently, a 24% regres-
sion rate was contemplated in patients who were aged 15
years and younger at the time of inclusion in the treatment
protocol [13].

In our study, we evaluated visual, refractive, and tomo-
graphic results in a group of pediatric patients with a mean
age of 15 + 1.7 years who had been treated with corneal
CXL for progressive keratoconus. Majority of eyes (76.5%)
presented at stage two at time of diagnosis with average
Kmax of 49.67 + 1.48D. Both UDVA and CDVA improved
at the one-year follow-up and remained stable two years
after CXL procedure; however, the improvement in CDVA
was not statistically significant. Similar to other studies [7,
8, 14], spherical equivalent and refractive astigmatism did
not show any significant differences in comparison with
preoperative values. Although the main objective of CXL
treatment is to prevent keratoconus progression, flattening
of the cornea is commonly reported [7, 15]. In ours, as well
as in similar studies [8, 16], initial steepening of both kera-
tometric indices, Kmax and Kmin was observed during the
first three months. This has been suggested to be the result
of early epithelial remodeling [17]. We also demonstrated
continuous improvement in corneal topographic values
with significant flattening of both Kmax and Kmin a year
following CXL procedure; however, slight steepening was
noticed after two years for available patients (eight eyes).
This is in accordance with the results of previous studies
with a follow-up duration ranging from one to three years
[16]. Improvement in keratometric values was associated
with significant decrease of ABFS suggesting global corneal
flattening as well. Although PBEFS increased at one-year
follow up, no significant variation of highest posterior el-
evation has been observed indicating the effectiveness of
the CXL treatment.

Interestingly, majority of eyes in our study (12/17) dem-
onstrated flattening of Kmin in combination with either
stabilization or regression of the Kmax. Corneal response
to CXL treatment showed vide variability in reported stud-
ies and this was also observed in ours. Vinciguerra et al. [8]
reported significant flattening of the flatter meridian but
not of the steeper meridian at the two-year follow up. Some
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other studies and ours also demonstrated no significant
differences in simulated keratometry at one-year follow-up.

In pediatric patients, keratoconus is often more ad-
vanced in the worse-affected eye at diagnosis as compared
with adult patients [2]. Chatzis and Hafezi [7] found a
preoperative progression rate of 88% and recommended
CXL treatment as soon as the diagnosis of keratoconus has
been confirmed in children. In our study, all children sub-
jected to CXL treatment had history of significant visual
impairment accompanying keratoconus progression. We
generally perform pediatric corneal CXL at presentation
in the eye with more advanced stage of keratoconus, rather
than to wait for documented progression. Until the age
of 16, all patients were followed at three-month intervals.
Serial tomographies were performed for both treated and
untreated eyes to identify early keratoconus progression,
which may occur after CXL as well. Chatzis and Hafezi [7]
also observed that an initially significant improvement in
Kmax in the first two years was lost by the third year in
pediatric keratoconus.

In our case series, 42% of eyes showed keratoconus re-
gression a year after the standard epi off CXL treatment,
which was manifested as flattening of the steepest keratom-
etry meridian more than 1D; whereas, 53% of treated eyes
remained stable with average changes in Kmax less than
1D. One patient with compulsive eye rubbing behavior
(5%), showed signs of keratoconus progression after CXL
treatment with an increase of both orthogonal meridians.
Allergy, atopy, and eye rubbing are identified as possible
causes of keratoconus progression after CXL treatment [2,
18]. Therefore, patients should be counseled to avoid eye
rubbing. The paracentral cone location and the thinnest
corneal thickness below 450 pm were also linked to pos-
sible keratoconus progression [19]. However, all patients
in our case series exhibited central topographic pattern.
The average minimum pachymetry corneal thickness was
460.94 + 44.95 pm. The CXL procedure was well tolerated
by all patients with corneal re-epithelization completed
three days postoperatively. We did not observe any side
effects of the procedure. Mild temporarily corneal haze was
noticed in all patients. This was also described in similar
studies [13, 20].

For pediatric keratoconus, it is of vital importance to
avoid more aggressive procedures, such as keratoplasty,
even in patients with advanced form of the disease. Jacob
et al. [10] have recently described CACXL technique for
performing cross-linking in thin corneas with less than 400
microns after epithelial abrasion. Endothelial cell counts
have been shown to remain unaffected after CACXL [10].
Here we also observed that CACXL was effective and safe
in stabilization of keratoconus progression at one-year fol-
low up in a patient with minimum corneal thickness of
367 microns. Alternative protocols, such as transepithelial
CXL may also be effective in stabilizing corneal topogra-
phy [21]. However, several studies showed inferior efficacy
of the epithelium on CXL procedure in comparison with
standard CXL treatment [22, 23]. Due to the reduced treat-
ment time, accelerated CXL is also likely to be better toler-
ated in pediatric patients than standard CXL treatment.

www.srpskiarhiv.rs ‘

73



74

The long-term efticacy of accelerated pediatric CXL is yet
to be determined.

CONCLUSION

We confirmed efficacy and good safety profile of pediat-
ric corneal CXL. In this age group, keratoconus remained
stable without signs of progression in 95% of eyes follow-
ing standard epithelium off CXL treatment at the two-
year follow up. Keratoconus in younger patients is often
more aggressive and the effect of CXL may be temporary.
Progression of pediatric keratoconus after CXL may also

REFERENCES

1. Rabinowitz YS. Keratoconus. Surv Ophthalmol. 1998; 42(4):297-
319.

2. Léoni-Mesplié S, Mortemousque B, Touboul D, Malet F, Praud D,
Mesplié N, et al. Scalability and severity of keratoconus in children.
Am J Ophthalmol. 2012; 154(1):56-62.e1.

3. Andreassen TT, Simonsen AH, Oxlund H. Biomechanical properties
of keratoconus and normal corneas. Exp Eye Res. 1980; 31(4):435-
41.

4. Wollensak G, Spoerl E, Seiler T. Riboflavin/ultraviolet-a-induced
collagen crosslinking for the treatment of keratoconus. Am J
Ophthalmol. 2003; 135(5):620-7.

5. Wollensak G, Spoerl E, Seiler T. Stress-strain measurements of
human and porcine corneas after riboflavin-ultraviolet-A-induced
cross-linking. J Cataract Refract Surg. 2003; 29(9):1780-5.

6. Spoerl E, Wollensak G, Seiler T. Increased resistance of crosslinked
cornea against enzymatic digestion. Curr Eye Res. 2004; 29(1):35-
40.

7. Chatzis N, Hafezi F. Progression of keratoconus and efficacy
of pediatric corneal collagen cross-linking in children and
adolescents. J Refract Surg. 2012; 28(11):753-8.

8. Vinciguerra P, Albé E, Frueh BE, Trazza S, Epstein D. Two-year
corneal cross-linking results in patients younger than 18 years
with documented progressive keratoconus. Am J Ophthalmol.
2012; 154(3):520-6.

9.  KollerT, Pajic B, Vinciguerra P, Seiler T. Flattening of the cornea
after collagen crosslinking for keratoconus. J Cataract Refract
Surg. 2011; 37(8):1488-92.

10. Jacob S, Kumar DA, Agarwal A, Basu S, Sinha P, Agarwal A. Contact
lens-assisted collagen cross-linking (CACXL): A new technique for
cross-linking thin corneas. J Refract Surg. 2014; 30(6):366-72.

11. McAnena L, Doyle F, O'Keefe M. Cross-linking in children with
keratoconus: a systematic review and meta-analysis. Acta
Ophthalmol. 2017; 95(3):229-39.

12.  Kamiya K, Shimizu K, Ohmoto F. Effect of aging on corneal
biomechanical parameters using the ocular response analyzer. J
Refract Surg. 2009; 25(10):888-93.

DOI: https://doi.org/10.2298/SARH190108123S

Stanojlovi¢ S. et al.

be related to the intense eye rubbing habit. Furthermore,
special attention should be given to the pediatric popula-
tion with more advanced stages of keratoconus. Alterna-
tive protocols, such as contact lens assisted CXL might be
considered in eyes with thin cornea.
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KOpHeaHHM KONareHn KpocC-IMHKUHT KoA ne,quanMjCKMX 6onecHuKa ca

KepaTOKOHYCOM

CetnaHa CraHojnoBuh'?, BegpaHa Mejun’, Tara Kanesuh'?, Jenuua Mantenuh'?, bopusoje Cauh?

'YHuep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2KnuHuuky yeHtap Cpbuje, KnuHuka 3a ouHe 6onectw, beorpag, Cpbuja

CAMETAK

YBoa/Lnm Liusb oBor papa 6vo je aa nprkaxemo BUAHY
OLUTPYHY, pedpaKLmoHe v Tomorpadcke pesyntaTe nocse Kop-
HeanHor KosareHor Kpoc-nuHkmHra (KKJ1) 36or nporpecusHor
KepaToKOHyca Kof AeLe.

MeTtop PeTpocnekTriBHa cTyauja obyxBatina je 17 ounjy Kog
12 6onecHuiKa y3pacTa o 18 roguHa Kog Kojux je ypaheH KKJ1
ca yKknararem enutena. AHanu3vpaHu cy mpeonepaTuBHY 1
MocTonepaTBHY NofaLy CBUX 60NeCHNKa Koju Cy AoOMjeHN Ha
npernegvma jeaaH Mecew, Tpu Mecella, LWecT, AeBeT 1 12 meceLn
nocne ypaheHor KKJ1, Kao 1 jegHOM roauiukbe Kog 6onecHmKa
ca ay»vm nepuogom npaherba. AHanm3a je 0byxsaTuia HeKo-
purosaHy BuaHy owTpuHy (HKBO), Haj6osbe KoprrosaHy BUAHY
owTpuHy (KBO), pedpakumjy u KopHeanHy Tomorpadujy.
Pesyntatu Cpegrba HKBO 3HauajHo ce nobosbiuana og 0,52 + 0,38
10 0,24 £ 0,29 noraputama MMHVUMAIHOT yrna pesonyuuje (nor-
MYP) nocne roguHy paHa (p = 0,011). OBa BpegHOCT ocTana je
cTabunHa fo Kpaja apyre roguHe npahetba (0,21 + 0,34 norMYP).
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lpeonepaTneHa cpearbe KBO nsHocuna je 0,15 + 0,21 nor-
MYP, a roguHy paHa nocne KKJ10,06 + 0,13 norMYP (p = 0,248).
Hajseha cpeara kepaTomeTpujcka BpeIHOCT CMakbuna ce 3a
1,30+ 1,99 [ (p =0,011). Hajmarba KepaTomeTpujcka BpeAHOCT
cmarmna ce 3a 1,34+ 1,37 1 (p = 0,001). Jeb/brHa poxktbaue
cmammna ce 3a 55,35 + 64,42 mukpometpa (p = 0,003). Mocne
roguHy faHa cegam (42%) ounjy nokasasno je CMarbere Mak-
CMarnHe KepaToMeTpujcke BpeaHocTu; AeseT (53%) ctabunu-
3aUmjy MakcMMarnHe KepaToMeTpmjcKe BpeaHOCTY; jeaHo (5%)
OKO HanpefoBake KepaToKoHyca.

3akmpyuak Y Hawwoj ctyauju KKJ1 je edprikacHo cnpeuno Hanpe-
[OBabe KepaToKoHyca Kog 95% nepanjatpujckux 6onecHuka
y3 nob6osblarwe HKBO 1 kepatomeTpujckux BpegHocTu. Kog
jepHor 6onecHKa, Kojy MMa HaBWKY Aa TpJSba 0uv, AOLLSIO je A0
HanpefoBatba KePaTOKOHYCa NOC/e KPOC-TIMHKNHIA POXKHbaye.

KrbyuHe peun: KopHeasiHy KonareHy KpoC-IMHKUHT; KepaTo-
KOHYC; NeAmnjaTpujcki 6onecHLm
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SUMMARY

Introduction/Objective Epidemiological studies have established cigarette smoking as one of the most
significant risk factors in pathogenesis of laryngeal squamous cell carcinoma (LSCC). One of the possible
underlying mechanism is chronic inflammation, but published data regarding the effect of tobacco on
systemic immune response is inconsistent.

The goal of this study was to evaluate concentrations of serum proinflammatory cytokines [interleukin
(IL)-6, IL-1B, and tumor necrosis factor (TNF)-a] in patients with LSCC and in healthy subjects according
to cigarette smoking.

Methods Fifty-nine LSCC patients and 44 healthy controls were enrolled in the study. Samples of periph-
eral blood and details of tobacco use were gathered from the examinees. Flow cytometry was performed
to analyze serum concentrations of IL-6, IL-1(3, and TNF-a. The results were compared according to active
smoking status.

Results Statistical analysis revealed no significant difference between smoking LSCC patients and smoking
healthy subjects. Additionally, investigated cytokines were not significantly different in healthy subjects
according to smoking status. In non-smoking participants with LSCC, concentrations of serum IL-13 and
TNF-a were higher (p < 0.05) in comparison with smoking LSCC patients.

Conclusion Findings of our study may indicate that smoking leads to the suppression of proinflammatory
response in LSCC patients, whilst proinflammatory response is unaffected by cigarettes in healthy subjects.
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INTRODUCTION

Carcinogenesis is a multifactorial and mul-
tistage process in which gene-environment
interactions play crucial role. Smoking is
well-established as a significant risk factor in
laryngeal squamous cell carcinoma (LSCC).
One of the most accepted hypotheses in car-
cinogenesis is chronic inflammation. Inflam-
mation and immune modulation induced by
tobacco and asbestos are broadly associated
with lung cancer, alcohol consumption, and
inflammation of the pancreas with pancreatic
cancer, hepatitis B infection with liver cancer,
inflammatory bowel disease (Crohn’s disease
and ulcerative colitis) with colorectal cancer.
Despite the established evidence of the causal
relationships between smoking and elevated
cancer risk, the underlying mechanism has not
been completely understood. The fact that not
all smokers develop cancer suggests individual
susceptibility for developing malignant disease.
Recently published literature reports genetic
and epigenetic changes induced by tobacco
carcinogens in head and neck carcinoma [1].
Additionally, in previously published literature,
nicotine was found to exert both pro-inflam-
matory and anti-inflammatory effects [2].
Virchow noticed over a 100 years ago that
histologic appearance of tumor tissue resembles

the histologic change seen in unhealed wound
[3]. Conversely, Coley [4] reported regression
of the malignant tumor following bacterial in-
fection. Today, inducing strong infection and
inflammation by Mycobacterium bovis, bacillus
Calmette—Guerin (BCG) in bladder carcinoma
is standard antitumor therapy.

Association between cancer and inflamma-
tion is reflected by the presence of numerous
proinflammatory cytokines in cancer. It is be-
lieved that mediators released by host inflam-
matory cells or cancer cells are involved in
tumor initiation, promotion, and progression.
Given that inflammation can have both pro-
tumorigenic and anti-tumorigenic effect, it
seems that the role of inflammation in tumor-
igenesis depends on the interaction between
tumor cells, immune cells, and inflammatory
cells. Since deregulated inflammation is a sig-
nificant factor in carcinogenesis of numerous
malignant tumors, identifying the mechanisms
by which inflammation is deregulated in cancer
may improve antitumor therapeutic strategies.

The goal of this research was to reveal the
relations between smoking and concentrations
of serum proinflammatory cytokines TNF-a,
IL-6, and IL-1p in patients with LSCC and in
healthy subjects.
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METHODS

The research was performed as a cross-sectional study of
59 patients with LSCC (40 smokers, 19 non-smokers). All
the patients were diagnosed at a tertiary referral center.
The diagnosis of LSCC was confirmed clinically, histo-
pathologically, and radiologically. The control group in-
cluded 44 subjects (14 smokers, 30 non-smokers), healthy
volunteers with normal fiberoptic laryngeal findings.

Informed consent was collected from both patients
and controls following the hospital’s ethics committee-
approved protocol. Exclusion criteria were as follows: any
other previous or present malignant or autoimmune dis-
ease, history of allergies, co-existing infectious disease, sys-
temic corticosteroid or any immunomodulating therapy.

We defined active smoking as consuming more than 20
cigarettes per day during the period of the last five years.

Samples of peripheral venous blood (5 ml) were taken
from all LSCC patients and healthy individuals included
in the study, then allowed to clot for 30 minutes. Blood
samples were centrifuged at 1,000 g for 15 minutes. Serum
was separated, aliquoted and stored at -80°C until cytokine
detection. Flow cytometric kit (FlowCytomix™ Multiple
Analyte Detection System, Human FlowCytomix™ Inflam-
mation Panel, eBioscience, Thermo Fisher Scientific Inc.,
Waltham, MA, USA) was used to measure the serum lev-
els of TNF-q, IL-6, and IL-1p on the flow cytofluorimeter
(Beckman Coulter XL-MCL, USA), which was connected
with BMS FlowCytomix Pro 2.2 Software in accordance
with the manufacturer’s instructions. By the manufacturer’s
instructions, the standard range was 27-20,000 for TNF-q,
IL-6, and IL-1p.

Statistical tests were performed using GraphPad Prism 5
(Graph Pad Software, San Diego, CA, USA). Mann-Whit-
ney U (nonparametric) test was used for comparison be-
tween the groups. The results were rendered as mean + SD
(standard deviation). If p was < 0.05, we considered the
difference statistically significant.

RESULTS

Cytokine levels in smoking LSCC patients and
smoking control groups

Concentrations of serum cytokines in smoking LSCC pa-
tients and smoking control individuals are presented in
Table 1. No statistically significant difference was observed
between these two groups of patients.

Table 1. Distribution of cytokine levels in smokers

. Cytokine level, mean + SD (pg/mL)
Cytokine p
LSCC smokers Control smokers
IL-6 39.40 £ 69.54 53.93+91.18 0.7894
IL-13 191.3+351.9 239.3 +408.4 0.6711
TNF-a 143.2+231.3 178.8+312.7 0.7002

LSCC - laryngeal squamous cell carcinoma; SD - standard deviation
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Cytokine levels in LSCC patients according to
smoking

Statistical analysis revealed significantly higher concen-
trations (p < 0.05) of IL-1p and TNF-a in non-smoking
LSCC patients compared to smoking patients. The results
are shown in Table 2, Figure 1, and Figure 2.
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Figure 1. Comparison of interleukin (IL)-1( serum levels in smoking
and non-smoking laryngeal squamous cell carcinoma (LSCC) patients
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Figure 2. Comparison of interleukin TNF-a serum levels in smoking
and non-smoking laryngeal squamous cell carcinoma (LSCC) patients

*p <0.05

Cytokine levels in the Control Group according to
smoking

Proinflammatory cytokines were not significantly differ-
ent between controls who smoke and controls who do not
smoke (Table 2).

DISCUSSION

As chronic infection and inflammation may lead to ma-
lignant cell transformation, a malignant tumor may also
induce chronic inflammation. The intrinsic inflammatory
pathway activated by genetic changes that cause neoplasia
leads to an excessive production of inflammatory cyto-
kines. This mechanism is observed in the activation of on-
cogenes such as MYC, RAS, RET, or inactivation of tumor
suppressors. On the other hand, both extrinsic (alcohol)

www.srpskiarhiv.rs ‘

77



78

Sotirovic¢ J. et al.

Table 2. Distribution of cytokine levels in laryngeal squamous cell carcinoma patients and control subjects according to smoking

Cytokine level mean + SD (pg/mL) Cytokine level mean = SD (pg/mL)
Cytokine LSCC patients Controls p
Smokers Non-smokers Smokers Non-smokers
IL-6 39.4 £ 69.54 45.56 +48.16 0.4336 53.93+91.18 55.42 £ 67.81 0.1895
IL-1B 191.3 +351.9 247.7 £199.3 0.0450 239.3 +408.4 161.6 + 1584 0.5812
TNF-a 143.2+2313 282.2+343.7 0.0304 178.8+£312.7 120 + 1421 0.7314

LSCC - laryngeal squamous cell carcinoma; SD - standard deviation

and intrinsic (K-RAS) pathways of inflammation play a
role in pathogenesis of pancreatic cancer [5].

TNF-a is prototypical proinflammatory cytokine and has
significant role in host defense to bacterial, viral, and para-
sitic infections [6]. Although originally found to be toxic for
cancer cells in high doses, TNF-a increases the colonization
of the peritoneum and neovascularization of developing tu-
mor deposits in ovarian cancer [7]. In vitro studies revealed
therapeutic effect of TNF-a antibodies in liver, colorectal,
and pancreatic cancer, although the exact mechanism re-
mains unclear [8]. Infliximab, a specific TNF-a inhibitor,
displays potential as an antitumor drug [9].

IL-6 is regarded as a key growth factor for both ma-
lignant and inflammatory cells. It is associated with cell
cycle progression and suppression of apoptosis. Previous
studies demonstrated the role of IL-6 in pathogenesis of
multiple myeloma [10]. It has been reported that elevated
serum concentrations of IL-6 can be found in HNSCC;
they can also represent an independent factor of long-term
prognosis of LSCC patients [11, 12]. Several authors also
showed elevated serum concentrations of IL-6 in LSCC
compared to healthy subjects [13, 14].

IL-1p is strongly connected to inflammatory diseases
and cancer. This cytokine has a significant role in the host
defense from bacteria, viruses, and fungi [15]. Some re-
cent studies show that epigenetic changes of IL-1p may
represent an important factor in the carcinogenesis [16].

Inflammation due to smoking is one of the proposed
mechanisms in cancer. It is interesting to note that the
incidence of HNSCC in the Basque region is one of the
highest in Europe, while tobacco and alcohol consumption
is one of the lowest compared to other regions in Europe
[17]. It is clear that carcinogenesis depends on the interac-
tion between environmental factors, such as smoking, and
genetic and immune host factors.

When we compared serum cytokine profile of LSCC
patients who are active smokers and smoking healthy sub-
jects, we did not observe any difference (Table 2). Surpris-
ingly, according to our results, inflammation is not greater
in cancer patients who smoke compared to inflammation
in healthy smoking individuals.

Correspondingly, after comparing serum proinflam-
matory cytokines in control subjects, statistical analysis
showed no difference between smokers and non-smokers
(Table 2). In contrast to our results, Zeidel et al. [18] found
increased production of the pro-inflammatory cytokines
IL-1p, IL-6, and TNF-a in asymptomatic smokers.

More than 60 carcinogens are identified in the cigarette
smoke, although the underlying mechanism of smoking

‘ DOI: https://doi.org/10.2298/SARH180313084S

in carcinogenesis is still unclear. [19]. Chronic exposure
to tobacco carcinogens leads to mutations of the K-RAS
oncogene and the p53 tumor suppressor gene, oxidative
damage, deregulated apoptosis, and cell cycle [19]. Epigen-
etic changes are also considered vital in the metabolism of
tobacco carcinogens, thus enlarging the effect of smoking
in carcinogenesis.

Statistical analysis on subgroups of LSCC patients who
actively smoke and of those who do not, revealed that non-
smokers had statistically significant (p < 0.05) elevated
serum concentrations of TNF-a and IL-1 compared to
smokers (Table 2, Figures 1 and 2). According to our results,
cigarette smoking leads to a reduced proinflammatory re-
sponse in LSCC patients. These observations may suggest
that patients with LSCC are more susceptible to bacterial,
viral, parasitic, and fungal infections, considering the role
of IL-1 and TNF-a in host defensive mechanisms [6, 18].

Data regarding the effect of tobacco on systemic immune
response is inconsistent. Suppression of inflammatory re-
sponse is in accordance with Shiels et al. [20], who con-
cluded that smoking leads to the suppression of systemic im-
mune marker levels. In vitro studies also showed decreased
production of IL-1pB, IL-2, IFN-y, and TNF-a by nicotine
[21, 22]. Conversely, other authors showed increment of
serum proinflammatory cytokine due to smoking [23, 24].

It is questionable whether inflammation is a sufficient
factor to promote carcinogenesis. Chronic inflammation is
observed in many other diseases apart from cancer. Chronic
inflammation is present in Chronic obstructive pulmonary
disease (COPD), while macrophage innate response, pro
Th-1 and Th-17 response to bacteria is suppressed [25, 26].
Although the most prevalent, tobacco and inflammation,
cannot be considered the only etiological factors in laryn-
geal carcinogenesis. Several studies have suggested an asso-
ciation between laryngeal cancer and heavy metal exposure,
industrial heat, mustard gas, hair dye, nickel, wood dust,
rubber, diesel and gasoline fumes, formaldehyde, asbestos,
organic solvents, mineral oil, coal dust.

Studies which include subjects’ self-reported data on to-
bacco and alcohol consumption have certain limitations.
This is primarily related to the fact that the measures of
smoking exposure rely on self-reported data. Khariwala et
al. [27] revealed that the carcinogen exposure in HNSCC pa-
tients does not correlate with self-reported tobacco use. The
possible explanations for such inaccuracies could be that the
patient is facing physicians’ expectations, fear, or guilt as
he is treated for malignancy. Likewise, in healthy subjects,
potential shame or embarrassment because of unhealthy
habit can occur. The need for a more objective analysis of

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):76-80
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tobacco exposure and carcinogen dose is also reflected in
the fact that the number of cigarettes per day may not be
the accurate measure of exposure. Variability in puffs per
cigarette, depth of inhalation, type of cigarette or cigar can
significantly influence the actual carcinogen exposure.

Like in our study, most of the published data refer to the
serum cytokine levels. It is possible that cytokines serum
levels may not represent the adequate tumor-host interac-
tion since it may differ from the concentrations of immune
mediators in tumor microcirculation.

CONCLUSION

The results of our study demonstrate the complex relation-
ship between carcinogenesis, inflammation, environmental
factors, and host factors. Our results show that smoking
leads to significantly decreased (p < 0.05) serum levels of
TNF-a and IL-1p in smoking LSCC patients compared to
non-smoking patients. This data may suggest that these pa-
tients are more susceptible to bacterial, viral, parasitic, and
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fungal infections, reflecting an immunosuppressive effect
of cigarette smoking in LSCC patients, while we did not
perceive this effect of smoking in healthy subjects. Further
investigations are needed to elucidate perplexed network
of smoking, carcinogenesis, and host immunity.

ACKNOWLEDGEMENT

We sincerely thank Margareta Opsenica, whose help highly
improved the manuscript.

This paper is a part of a doctoral thesis titled “Serum

cytokine concentrations in patients with laryngeal squa-
mous cell carcinoma?”

All authors conceived and planned the work that led to

the paper and interpreted the evidence it presents. All au-
thors participated in data collection and analysis, in writing
of the paper, and they all approved the final version.

Conflict of interest: None declared.

20.

21.

22.

23.

24.

25.

26.

27.

. Chang PH, Pan YP, Fan CW, Tseng WK, Huang JS, Wu TH, et al.

Pretreatment serum interleukin-14, interleukin-6, and tumor
necrosis factor-a levels predict the progression of colorectal cancer.
Cancer Med. 2016; 5(3):426-33.

. Bediaga NG, Marichalar-Mendia X, Rey-Barja N, Setien-Olarra A,

Gonzalez-Garcia JA, de Pancorbo MM, et al. Polymorphisms in
alcohol and tobacco metabolism genes in head and neck cancer in
the Basque Country. J Oral Pathol Med. 2015; 44(10):769-75.

. Zeidel A, Beilin B, Yardeni |, Mayburd E, Smirnov G, Bessler H.

Immune response in asymptomatic smokers. Acta Anaesthesiol
Scand. 2002; 46(8):959-64.

. Hecht SS. Tobacco carcinogens, their biomarkers and tobacco-

induced cancer. Nat Rev Cancer. 2003; 3(10):733-44.

Shiels MS, Katki HA, Freedman ND, Purdue MP, Wentzensen N,
Trabert B, et al. Cigarette smoking and variations in systemic
immune and inflammation markers. J Natl Cancer Inst. 2014;
106(11).

OuyangY, Virasch N, Hao P, Aubrey MT, Mukerjee N, Bierer BE, et al.
Suppression of human IL-1beta, IL-2, IFN-gamma, and TNF-alpha
production by cigarette smoke extracts. J Allergy Clin Immunol.
2000; 106(2):280-7.

Kim TH, Kim SJ, Lee SM. Stimulation of the a7 nicotinic
acetylcholine receptor protects against sepsis by inhibiting Toll-like
receptor via phosphoinositide 3-kinase activation. Infect Dis. 2014;
209(10):1668-77.

Bermudez EA, Rifai N, Buring JE, Manson JE, Ridker PM. Relation
between markers of systemic vascular inflammation and smoking
in women. Am J Cardiol. 2002; 89(9):1117-9.

Glossop JR, Dawes PT, Mattey DL. Association between cigarette
smoking and release of tumour necrosis factor alpha and its soluble
receptors by peripheral blood mononuclear cells in patients with
rheumatoid arthritis. Rheumatology (Oxford). 2006; 45(10):1223-9.
Strzelak A, Ratajczak A, Adamiec A, Feleszko W. Tobacco Smoke
Induces and Alters Immune Responses in the Lung Triggering
Inflammation, Allergy, Asthma and Other Lung Diseases: A
Mechanistic Review. Int J Environ Res Public Health. 2018; 15(5).

Le Rouzic O, Koné B, Kluza J, Marchetti P, Hennegrave F, Olivier C,
et al. Cigarette smoke alters the ability of human dendritic cells to
promote anti-Streptococcus pneumoniae Th17 response. Respir
Res. 2016; 17(1):94.

Khariwala SS, Carmella SG, Stepanov |, Bandyopadhyay D, Nelson
HH, Yueh B, et al. Self-reported tobacco use does not correlate
with carcinogen exposure in smokers with head and neck cancer.
Laryngoscope. 2015; 125(8):1844-8.

www.srpskiarhiv.rs



Sotirovic¢ J. et al.

Mywere U MHGNAMaLMja KOA NNAHOLLENYNAPHOT KAPLMHOMA NaPUHKCA

JeneHa Cotuposuh', Anekcanpap Mepuh', laHuno Bojsoguh? HeHag banetuh', Munanko Munojesuh', Jby6omup Masuhesuh'

'BojHomepMLMHKCa akagemuja, KnuHuKa 3a otopuHonapuHronorujy, beorpag, Cpbuja;
BojHOMeAMLMHKCA akafieMuja, VIHCTUTYT 3a MeaMLMHCKa UCTpaxiBatba, beorpag, Cpbuja

CAXKETAK

Yeoa/LUum Enupemunonollke cTyauje jacHo nokasyjy fa je ny-
LueHbe LrapeTa jefjaH Of Haj3HauajHujuX eTMONOLWKMX GaKTopa
y naToreHesw fapyHreanHor niaHoLenynapHor KapuuHoma
(LSCCQ). JepHo op moryhuix objaLutbetba AejcTBa AyBaHa Ha Kap-
LIMHOreHe3y je XpOoHUYHa nHpnamaumja. Mehytnm, nogaum n3
nnTepaType Cy YeCTo ONPeYyHN y Norneay yTuuaja nyluema Ha
CUCTEMCKM UMYHCKI OAFOBOP.

Osa cTyauja je mana 3a b oapehrBarbe KOHLEHTPaLMja npo-
NHONAaMaTOPHUX LIMTOKMHA Y cepymy [baKTop HeKpo3e Tymopa
(TNF)-a, nutepneykuH (IL)-6, IL-1B] kog 6onecHuka ca LSCC n
3[paBMX NCMUTAHVKa y OHOCY Ha MyLUeHe LrapeTa.
Mertopge Y ncnutrBaty je yuectsoBano 59 6onecHuka ca LSCC
1 44 3ppaBa ncnutaHunka. Of CBUX yUYecHuKa y CTyAmuju y3eTu
Cy NofAaLy o Nylueky LurapeTa, Kao 1 5 ml nepndepHe BeHCKe
KpBu. [poToyHOM LTOMETPUjoM ypaheHo je n3pauyHaBarbe
KOHLIeHTpaLuja LMTOKMHa Y KpBUW. CTaTUCTUUKOM aHaIM30M

DOI: https://doi.org/10.2298/SARH180313084S

nopeheHe Cy KOHLEHTpaLje LUTOKMHA UCTINTAaHUKA Y OAHOCY
Ha nyLlueme.

Pesyntatu Y rpynu ucnntaHmka ca LSCC, cepymcke KOHLeHTpaLmje
umtokuHa IL-1B n TNF-a 6une cy cTaTUCTYKKM 3HavajHo Behe (p <
0,05) y rpynu HenyLwaya nopegehu vx ca nywwaynma. MpumerbeHm
CTaTVCTVYKM TECTOBM HIICY MOKa3asu NoCTojakbe 3HauajHe pasnmke
KOHLieHTpaLja NCNATUBAHMX LIUTOKMHA Y KOHTPOJTHO]j rpynu y
OJHOCY Ha TO fja vl UCMUTaHULK nyLue. Takohe, KoHLeHTpaLuje
UCMIMTUBAHVIX MPOVH(AAMATOPHYIX LIUTOKMHA Y rpynu nyLuaya ca
LSCC Hucy ce pa3nukoBarne y 0gHOCY Ha 34paBe nyLuaye.
3akbyyak [NyLiere 1ma MMyHocynpecuBHY edekaT Ha NPOWH-
dnamatopHu oaroBop Kop 6onecHuka ca LSCC. Kop 3ppasuix ny-
LeHe Hema UMyHocynpecrBHM edekat. Takohe, Hema pasnuvke
y CUCTEMCKOM NPOorHdIamMaTopHOM OfAroBopy 13mehy nyLaya
ca LSCC v 3gpaBux nyLiaya.

KmyuHe peun: nywetbe; IL-6; IL-103; TNF-a; nnaHouenynapHu
KapLMHOM napuHKca
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SUMMARY

Introduction/Objective Breast cancer surgery is associated with the risk of developing functional con-
straints that may negatively affect the quality of patients'lives.

The objective of the study was to determine the impact of early postoperative exercises three months
after surgery on functional recovery and the quality of life of patients who were operated on.
Methods A group of 149 patients was tested, divided by the type of surgery into two groups. The assess-
ment of the quality of life by the SF-36 questionnaire and functional testing were done three months
after surgery; the extent of movement in the shoulder joint and of the limbs was measured as well.
Results On basic measurements of the quality of life, the average results of SF-36 showed the highest
values in the domain of physical functioning, while the lowest value was in the vitality and energy domain.
After the realized rehabilitation activities, the results of the SF-36 questionnaire indicated the increase in
all domains and components at the significance level of p = 0.001, except for the general health domain
(p = 0.04). Preoperatively, a moderate negative association of mobility and the SF-36 questionnaire com-
ponent with the overall health parameter was determined, whereby the lower value of the SF-36 question-
naire was followed by a larger deviation in the flexion movements and abduction of the shoulder joint.
Conclusion The results of our study support the concept of early-initiated rehabilitation interventions
and confirm the positive impact on the quality of life of patients operated on for breast cancer in the

three-month follow-up period.

Keywords: breast cancer, surgery; quality of life; SF-36 questionnaire; early rehabilitation

INTRODUCTION

Breast cancer is one of the most common ma-
lignancies that affects both women in the world
and in the territory of the Republic of Serbia and
of the Autonomous Province of Vojvodina [1].

Despite its great prevalence and the increase
in new cases, advances in early detection, ther-
apy and follow-up modalities have made this
group of patients one of the largest within the
oncological population with a five-year survival
period [2, 3].

Breast cancer is classified by the tumor,
node, and metastasis (TNM) classification
and the medical treatment requires a multidis-
ciplinary approach - surgery, chemotherapy;,
hormonal, biological (immunotherapy), and
most commonly combined treatment. Within
medical modalities of breast cancer treatment
there is a wide variety of treatments with simi-
lar and positive effects, but with differences in
regards to their effects on the patient’s quality
of life (QoL) [4-7]. One of the most important
aspects of breast cancer treatment is surgery. Its
extent depends on the size and spread of the tu-
mor, its mobility with regards to the underlying
chest muscles, skin infiltration and the tumor

breast size ratio. Although all surgical methods
are invasive and can lead to soft tissue injury
leading to scaring and contributing to the de-
velopment of contractures of breast muscles
and those located around the shoulder joint [4].

Dysfunction of the shoulder joint manifests
itself as a decreased/limited movement range
of the shoulder joint with decreased muscle
strength often followed by pain and fatigue
[4-8]. Facts of the available literature show
that in most of the patients that underwent
surgery there are one or two functional disor-
ders. The limitation of the shoulder joint move-
ment is one of the most common complications
[9, 10, 11].

The early rehabilitation program after breast
cancer surgery at the Institute for Oncology of
Vojvodina in Sremska Kamenica promotes a
multidisciplinary approach and all the inter-
ventions that we apply to the in- or outpatients
are individualized in order to accommodate a
new, changed need of our patients who had
been operated on. The importance of range
of motion exercises (ROM) in the preven-
tion and preservation of shoulder function,
including the improvement of synovial drain-
age and lymph flow by activating physiological

Received  MpummeHo:
May 21,2019

Revised - PeBusnja:
June 25,2019

Accepted - MpuxeaheHo:
June 27,2019

Online first: July 4, 2019

Correspondence to:

Sanja TOMIC

University of Novi Sad
Faculty of Medicine
Department of Nursing
Hajduk Veljkova 3

21000 Novi Sad, Serbia
sanja.tomic@mf.uns.ac.rs



82

mechanisms (trans-synovial pump), prompted early reha-
bilitation to start two days after surgery [12].

Personalized approach to patients is based on the evi-
dence of previous research, whose results prove that indi-
vidually adjusted exercise programs in patients recovering
from breast cancer surgery increase movement range and
muscle strength and can significantly improve the function
of the shoulder joint without risk of lymphedema [12, 13].

The objective of this study is to estimate the effect of
early rehabilitation on the QoL of patients that have un-
dergone breast cancer surgery.

METHODS

Breast cancer patients who started oncology treatment with
a surgical procedure at the Clinic in the March-November
period of 2015 participated in this prospective, repeated
trans-sectional, descriptive study. Participation in this re-
search was on the voluntary basis. The patients were given
and have signed an informed consent form. The exclusion
criteria were the return of tumor, repeated surgery, use of
chemotherapy before surgery, existence of contractures
and/or lymphedema on the affected arm.

An early postoperative rehabilitation treatment consisted
of active and/or assisted ROM exercises (five to six exer-
cises) with repetition twice a day for 30 minutes under the
supervision of a physiotherapist. The average number of
days of hospitalization was six. Education on the early signs
of secondary lymphoma (self-monitoring), introduction
to preventable risk factors for the emergence of functional
complications, and recommendations for the hygienic and
dietary regime were carried out during the hospitalization.

The evaluation of the functional status included the
measurement of both upper extremity movements and
lymphedema screening. Lymphedema was determined
by measuring the circumference of the affected arm in
seven points and also measuring the contra-lateral side.
The size of the lymphedema expressed as the ratio between
the circumference of the healthy and the affected arm is
calculated by the following formula: [(total diameter of the
affected arm - total diameter of the affected arm) / total
circumference of the healthy arm] x 100.

The evaluation of the ROM of an upper extremity was
performed by using a goniometer, and the mobility of the
shoulder joint in terms of flexion, extension, abduction;
internal and external rotation were also measured.

The measurements were repeated on the last day of hos-
pitalization (basal measurement), and again three months
after patient discharge (follow-up). The validity of the
functional estimation test was verified by five specialist
clinical nurses and physiotherapists.

In order to determine the QoL, we used the Medical Out-
comes Study Short Form Health Survey SF-36. It is a theo-
retically grounded and empirically tested operationalization
of two health concepts - physical and mental health and
their two manifestations: functioning and wellbeing [14].

The score registered in each domain of the question-
naire is transformed into standard values on a unified scale

‘ DOI: https://doi.org/10.2298/SARH190521079T
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that has a theoretical minimum of 0, and a maximum of
100 points. Higher scores pointed to a better QoL.

This way of scoring enabled quantitative comparison of
different manifestations of health within the domains that
were measured by the questionnaire, and the interpretation
of the total value expressed through the total health (TH)
parameter and the differentiation of eight domains and
two components. Domains of the SF-36 test are as follows:
PF - physical functioning; RP - limitations according to
physical difficulties; RE - limitations because of emotional
difficulties; VT - vitality and energy; MH - emotional
well-being; SF - social functioning; BP - pain; GH - gen-
eral health perception; components of the SF-36 are the
following: PCS - physical health; MCS - mental health.

The reliability of the short form of the SF-36 scale was
analyzed by determining the Cronbach’s alpha coefficient
(a=10.71-0.92).

For statistical analysis, the sample was stratified with
regards to the type of the surgical intervention (group 1 -
mastectomy; group 2 — breast-conserving surgery). Data
analysis estimated the effectiveness of the intervention
after three months by using the Student’s t-test and Leven
test, while the correlation between the functional status,
socio-demographic variables and the QoL was presented
by using the Spearman’s coefficient.

For analyzing the differences in frequency distribution,
for attributive variables we used the nonparametric x* test,
Cronbach’s alpha coefficient - to determine the reliability
of the questionnaire in its entirety and its various sub-
scales and components. All statistical data were entered
into StatSoft software (Statistica 10.0, StatSoft Inc., Dell,
Round Rock, TX, USA); for all inferential statistical analy-
ses, significance was defined as p < 0.05.

The study protocol was approved by the Ethics Coun-
cil of the Institute for Oncology of Vojvodina in Sremska
Kamenica and by the Ethics Committee of the Faculty of
Medicine, University of Novi Sad.

RESULTS

A total of 187 participants were enrolled into the research,
and a certain number of patients did not come to the fol-
low-up examination three months after surgery; some of
the patients incorrectly filled out the questionnaires and
were excluded from the study.

The final sample consisted out of 149 appropriately filled
out questionnaires (response of 79.67%). The average age
of the surveyed participants was 58 + 13 years (min = 20;
max = 80; median = 60). Mastectomy was performed in 67
patients, who were assigned to group 1, while patients in
group 2, totaling 82, had breast-conserving surgery.

The patients were divided into two groups according
to the type of surgery and did not show differences with
regards to demographic variables (Table 1).

At the base QoL measurement, the average SF-36 scores
showed that both groups of patients scored highest in the
domain of physical functioning (group:1 57.46 + 30.88 vs.
group 2: 66.28 + 25.88).
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Table 1. Demographic and clinical characteristics of breast cancer patients

Variables eanz 5o Meanasp e 5D Ve P

Age 57.13£13.720 58.34+11.590 0.584* 0.56
Education levels 2.644** 0.61
Grade school 31(20.3%) 15 (22.4%) 16 (18.5%)

High school 82 (55.4%) 33 (49.3%) 49 (65%)

Undergraduate 17 (11.5%) 10 (14.9%) 7 (8.6%)

Graduate 19 (12.8%) 9 (13.4%) 10 (12.3%)

Vocation 9.510%* 0.14
Manual labourer 46 (16.9%) 23 (36%) 23 (28.4%)

Office worker 41 (27.7%) 22 (32.8%) 19 (23.5%)

Housewife 16 (10.8%) 7 (10.4%) 9(11.1%)

Retiree 45 (30.4%) 15 (22.4%) 30 (37%)

Marital status 4.12%* 0.39
Married 95 (63.8%) 39 (58.2%) 56 (68.3%)

Divorced 31(20.8%) 16 (23.9%) 15 (18.3%)

Not married 9 (6%) 5(7.5%) 4 (4.9%)

Widow 14 (9.4%) 7 (0.4%) 7 (8.5%)

Hobby 0.001** 0.93
No 105 (70.5%9 47 (70.1%9 58 (70.7%)

Yes 44 (29.5%) 20 (29.9%) 24 (29.3%)

*t-test;

**y? test

Table 2. Baseline scores of the SF-36 questionnaire items among study
groups

Table 3. Postoperative scores of the SF-36 questionnaire items among
study groups

Group 1 - mastectomy; Group 2 - breast-conserving surgery; PF — physical
functioning; RP - limitations due to physical difficulties; RE - limitations due
to emotional difficulties; VT - vitality and energy; MH - emotional well-being;
SF - social functioning; BP —pain; GH — general health perception;

TH - total health; PCS - physical health; MCS - mental health

The most common drop in scores was in the domains
of vitality and energy (group 1: 37.31 + 21.89 vs. group 2:
41.23 + 23.42). Significant differences among the groups
have been shown in physical functioning, limitation due to
emotional difficulties, components of physical abnormali-
ties, and overall health (p < 0.05) (Table 2).

Postoperative evaluation of the QoL three months after
discharge and after performing rehabilitation activities at
home pointed to an increased average scores of all com-
ponents and domains of the SF-36 questionnaire for both
groups (Table 3).

Significant differences were expressed in the limitation
of emotional difficulties, emotional well-being, social func-
tioning, and mental health components (p < 0.05).

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):81-86

" Baseline t-test " Follow-up t-test
© 5 Total (n = 149) Gro_up ! Gro_up 2 © 5 Total Group 1 Group 2
2 5| Meantsp (n =67) (n =82) tye 25l (n=149 (n=67) (n=82) t|p
n T Mean + SD Mean + SD »n
PF 62.19+28.54 | 57.46 +£30.88 | 66.28 +£25.88 | -1.86 | 0.05 PF 75.67 £21.45 | 73.25+2391 | 77.62+19.16 | -1.63 | 0.06
RP 46.19+£27.72 | 43.47 +£28.02 | 48.39+27.28 |-1.08 | 0.28 RP 64.27 +21.1 62.59+21.44 | 65.62+20.72 |-1.08 | 0.28
RE 56.19+27.39 | 51.24+£26.48 | 60.16 £27.46 | -20 | 0.04 RE 68.18 +22.16 | 64.80+21.16 | 70.83 +22.61 -2 |0.04
VT 39.52+2282 | 37.31£21.89 | 41.23 £23.42 |-1.04|0.29 VT 57.81+19.16 | 56.25+ 18.59 | 59.22 +19.54 |-0.94 | 0.06
MH | 60.13+21.62 | 57.53+£22.7 | 62.37+2047 |-136|0.17 MH | 62.63+20.18 | 58.80 £20.43 | 65.48 £19.62 |-2.03 | 0.04
SF 5295+2293 | 49.62+23.53 | 5564 +22.06 | -1.6 |0.11 SF 70.27 £1835 | 67.16£18.82 | 72.71£17.58 | -1.85 | 0.05
BP 5523 +27.58 | 50.37 +26.46 | 59.35+2783 | -2 |0.07 BP 76.23 +20.46 | 73.28+20.82 | 78.68+19.84 | -2 |0.06
GH 50.23+16.66 | 49.55+17.6 5097+16.3 |-0.510.60 GH 51.79+15.29 | 51.79+£15.06 | 51.58 £15.59 | 0.08 | 0.90
TH 5162+ 17.51 | 48.6+18.41 54.08 £ 16.44 |-1.91 | 0.05 TH 6537 +13.64 | 63.25+14.33 | 67.07+12.89 | -1.7 |0.09
PCS | 53.54+18.68 | 50.21 +£19.32 | 56.25+17.79 |-1.98 | 0.04 PCS | 66.99+14.23 | 65.26 +15.1 68.38+13.41 |-1.32|0.18
MCS | 49.70+£18.16 | 46.98+19.15 | 51.59+£17.1 |-1.65|0.10 MCS | 63.71+14.53 | 61.20+14.75 | 65.76 £ 14.11 |-1.92 | 0.05

Group 1 - mastectomy; Group 2 - breast-conserving surgery; PF — physical
functioning; RP - limitations due to physical difficulties; RE - limitations due
to emotional difficulties; VT - vitality and energy; MH - emotional well-being;
SF - social functioning; BP —pain; GH — general health perception; TH - total
health; PCS - physical health; MCS — mental health

The evaluation of SF-36 questionnaires using the Stu-
dent’s t-test for repeated measurements examined the dif-
ferences in domains, the total parameter, and the com-
ponents for the whole sample. A statistically significant
difference existed in all the domains and questionnaire
components (p < 0.05) (Table 4).

The results of functional testing by measuring the cir-
cumference of the movement indicated the greatest de-
viation for the abduction and flexion movements of the
shoulder joint in both measurement periods without sta-
tistically significant differences among the groups (Table
5). The measurement of the extremities in both groups of
patients did not show any deviation either before or after
surgery, and the results are not shown.
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By calculating correlations, we determined a mild nega-
tive connection between the lower score of mental health
on the base measurement and the higher deviation in ab-
duction and flexion of the shoulder joint in patients after
mastectomy (p = -0.353, p = 0.01 vs. p =-0.368, p = 0.02),
as well as in the group of patients with breast-conserving
surgery (p =-0.338, p = 0.04 vs. p = -0.409, p = 0.02).

After three months, we did not detect a connection be-
tween the QoL and the functional status in group 1, while
there was a mild negative connection in group 2, namely the
greater the deviation in shoulder joint flexion - the lower
the scores in the physical and mental health components

Table 4. Differences in mean values of SF-36 scores between the
baseline and follow-up measurements for the complete sample

@ 2 Scoring
; % Mean + SD; n = 149 t p
° Baseline Follow-up Difference
PF | 62.19+2854 |75.67+21.45| -13.47 £1.11 |-12.11 | 0.001
RP | 46.19+27.72 | 64.27 £21.1 | -18.07 £ 1.67 |-10.78 | 0.001
RE | 56.19+27.39 | 68.18+22.16 | -11.96 +1.17 | -10.16 | 0.001
VT |39.52+2282|57.81+£19.16 | -18.41 +1.22 | -15.08 | 0.001
MH | 60.13 +21.62 | 62.63 +20.18 | -2.28+0.84 | -2.68 | 0.001
SF | 52.95+2293|70.27 £1835| -17.28 +1.22 | -14.12 | 0.001
BP |55.23+27.58|76.23+20.46| -2093+1.2 |-17.36| 0.001
GH | 50.23+£16.66 | 51.79+15.29 | -1.34+0.66 | -2.02 | 0.04
TH | 51.58+17.56 | 65.37 £ 14.34 | -13.78 £ 0.69 |-19.77 | 0.001
PCS | 53.46 £18.72 | 66.99 + 14.22 | -13.52+0.75 | -17.82 | 0.001
MCS | 49.7 £+18.21 | 63.74+14.57 | -14.01 £0.74 |-18.82| 0.001

Group 1 - mastectomy; Group 2 - breast-conserving surgery; PF — physical
functioning; RP - limitations due to physical difficulties; RE - limitations due
to emotional difficulties; VT - vitality and energy; MH - emotional well-being;
SF - social functioning; BP —pain; GH - general health perception; TH - total
health; PCS - physical health; MCS — mental health

Table 5. Descriptive indicators of average movement range grouped by the type of

Tomic¢ S. et al.

and the TH of the SF-36 questionnaire (p = -0.333, p = 0.04;
p =-0.324, p = 0.05; p =-0.323, p = 0.04) (Table 6).

DISCUSSION

A heterogeneous rehabilitation approach with specific re-
habilitation interventions and different methodological
approaches are described in numerous studies [5-10, 12,
13]. Most authors reported their positive influence on the
QoL of those suffering from and being treated for breast
cancer [15-24].

The advantages and disadvantages of rehabilitation in
different times from the moment of diagnosing the disease,
applying medical treatment, and during recovery period
still cause confusion. Most authors have determined that
active and/or assisted ROM started from one to three days
after surgery compared to ROM started four days after
surgery have more positive effects on shoulder flexion and
abduction. The benefits of early-started exercises (24-72
hours after surgery) without increased risk from seroma
and difficulties in treatment complications like postopera-
tive pain and lymphedema are well documented [3, 6, 8,
10, 12]. The reason why we chose the early-start interven-
tion program was the fact that ROM is a safe, efficient,
and feasible intervention for breast cancer surgery patients
which includes a reduction of pain, fatigue, and depression
(3,12, 15-18, 21, 22].

In our study by assessing the QoL at base point we de-
tected distinctly low levels of vitality and energy. A total
of 105 (70.5%) patients reported that they were unsettled
throughout the last four weeks and more
than 50% of them were discouraged and de-
pressed. Such data did not differ significantly

T F—— Follow-up depend.ing on the type of. planned sqrgical in-
Type of Group 1 Group 2 Group 1 Group 2 tervention. St.rong emotional reactions s.uch
movement (n=67) (n=82) (n=67) (h=82) as fear, uneasiness, sadness, and uncertainty

Mean+SD | Mean+SD | Mean+SD | Mean=+SD with regards to possible outcomes have been
Abduction 11828 +8.41 | 119.45+8.18 | 158.28 £8.46 | 159.45+6.18 described in other studies [5-8].
Flexion 11843 +8.78 | 119.51+8.26 | 158.43+8.88 | 159.51+6.26 By analyzing the responses within the
Extension 254+245 | 257+191 | 394+254 | 397+181 limitation domain according to physical dif-
Internal rotation | 4925+3.16 | 49.63+188 | 6925304 | 69.63+188 | liculties, we noticed that more than 50% of
External rotation | 69.18+3.76 | 69.33+2.85 | 79.18+3.67 | 79.33+2.65 the patients had avoided or had not realized

Group 1 - mastectomy; Group 2 - breast-conserving surgery

movement range in the shoulder joint

Table 6. Correlation of the quality of life (total score of SF-36 components) and

their usual activities mostly related to house-
work (ironing, vacuuming, meal preparation,
etc.) out of fear of potential postoperative
complications. Consequently, patients who

f SF- . . .
Type of Type of o Components of S F36|| displayed such behavior reported more limi-
aseline ollow- . . . ..
surgery movement ' W tations regarding the type of job and activity
PCS MCS TH PCS MCS TH . .
and spent less time working.
Abducti p | -017 | -035 | -0.26 | -0.22 | -0.26 | -0.25 I tudy. effects of th | habili
uction n our A rly r ili-
Mastect p 0.30 0.03 0.12 0.18 0.12 0.14 tati our study fhec 0 t}i eafty eha
astectom
y , p | 022 | -036 | 030 | -027 | 026 | -028 allon program three mMonths atier surgery
Flexion b | 018 | 002 | 007 | 010 | 011 | 010 point to an increase in average summation
o | 025 | -033 | 027 | -028 | 026 | -0.26 scores in all domains and components in
Breast- Abduction o | 012 | 004 | 010 | 009 | 0.10 | 0.12 both patient groups. These results are also
conserving o | 026 | -040 | 030 | -033 | 032 | -033 supported by studies done in Denmark, Po-
e Flexion 11 010 | 001 | 006 | 004 | 005 | 004 | land,and Spain [2,17,19, 20, 25].

p - Spearman coefficient; PCS - physical health; MCS — mental health; TH - total health;

p <0.05
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The greatest difference (-20.93 + 1.2)
in favor of the repeated measurement was
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detected in the domain of pain, without any difference
according to the type of surgical procedure. In compari-
son with the results of our study, many other papers point
out that after fatigue, pain is the most commonly reported
symptom, presented in about 27-79% of women in the first
months after surgery [3-11]. It would be expected that
prevalence rate has to decrease with the process of healing,
but a systemic review of about 30 studies undertaken by
Wang et al. [26] shows that 12-82% of women report pain
even one year after surgery.

High scores in the BP domain three months after sur-
gery in our study pointed to the fact that both patient
groups three months after surgery have had fewer limita-
tions induced by body pain. Such results of our research
can be explained by regular post-surgical recovery and
the effects of rehabilitation. Among the patients from our
study there were no early or late post-operative complica-
tions. Standard personalized physiotherapeutic approach
in guiding and controlling pain after a surgical interven-
tion of breast cancer encompasses a spectrum of exercises,
myofascial stretching, non-pharmacological methods and
educating patients so that they can identify positions and
activities that could relieve pain. The personalized ap-
proach makes sure that planned therapeutic exercises are
carried out up to the individually determined pain and dis-
comfort limits. On the repeated measurement, the patients
reported that daily exercises supervised by physiothera-
pists and nurses helped them eliminate fear and increase
knowledge regarding the healing process and allow them
the use of the affected arm at home. Such accounts of our
patients support the findings of other authors who claim
that appropriate pain guidance in the early stages of breast
cancer treatment is necessary in the prevention of the long-
term-related pain invalidity [3, 4, 17, 21, 22].

After surgery, a significant increase has been reported
in the domains of emotional difficulties, emotional well-
being, social functioning, and mental health components
in both groups.

Significant differences regarding the type of surgery in-
dicate that the patients from group 1 were less depressed
and/or discouraged than those in group 2 (x* = 10.56;
df =2; p = 0.03). They indicated that due to the physical
or mental problems they neglected their usual social activi-
ties with family and friends (x> = 8.50; df = 2; p = 0.03).

Unlike ours, the results of the study by M. Kaminska et
al. [27] indicate that the level of depression and anxiety is
more pronounced in the patient group after mastectomy.

Before the admission, all the patients from our study
received recommendations for continuing the exercise
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EdeKTu paHor pexabunmtauuoHor TpeTMaHa Ha GYHKLMOHANHU ONOPaBaK M
KBa/IUTET }KMBOTA 601ECHUKA TPM MeceLia Nocae onepaumje KapuMHOMa JojKe

Catba Tomuh', TopaH ManenkoBuh'?, HeHcn Jlanuh'3, Mapko bojosuh?, Cno6opaH Tomuh*
'"YHuBep3utet y HoBom Cagy, MeguunHcku dakyntert, Katepa 3a 3gpaBctBeHy Hery, Hosu Cag, Cpbuja;

2MHcTuTyT 3a oHKonorujy BojsogunHe, Cpemcka Kamennua, Cpbuja;

*WHctutyT 3a nnyhHe 6onect BojsognHe, Cpemcka Kamennua, Cpbuja;
*YHnBep3uteT y HoBom Cagy, MepuumHckn dakyntet, Hou Cag, Cpbuja

CAMETAK

Yeoa/Lnmb XnpypLike MHTepBeHLMje KapLMHOMa A0jKe NoBe-
3aHe Cy ca p13KKoM pa3Boja GYHKLIMOHAHIX OrpaH1yetba Koja
MOTY HeraTyBHO yTULLATV Ha KBalIMTET »I1BOTa OMEPUCaHUX.
Linrb ctyguje 6vo je fa ce yTBpAM yTULAj paHor pexabunura-
LIMOHOT TpeTMaHa Ha GYHKLIMOHaH OMopaBak 1 KBaIUTET Xu-
BOTa onepucaHunx 6onecHuLa Tpu MeceLia nocie onepawuje
KapuunHoMa fojKke.

Metoge VicnuTrBaHy rpyny umHuno je 149 6onecHumua, no-
[eJbeHnX Npema BpCTU XMPYPLLKe NHTepBEHLUje y fiBe rpyre.
MpoueHa KBanuTeTa XM1BOTa M3BPLUEHA je YNUTHUKOM SF-36, a
bYHKLMOHANHMM TeCTpatbeM MepeH je 061M NokpeTa y pa-
MEeHOM 31100y 11 061M eKCTPeMMTETa MPe 1 TPU Mecela nocne
onepauuje.

Pesyntatu Ha 6a3Hom Mepetby KBanUTETa XKMBOTA, MPOCEYHN
pe3ynTaTu ynuTHUKa SF-36 nokasanu cy Hajsehe BpegHOCTM

‘ DOI: https://doi.org/10.2298/SARH190521079T

y [OMeHY G13nUKor GyHKLMOHMCaMa, @ HajHXKY BPefHOCT
MMao je fOMEH BUTANHOCTK 1 eHepruje. [locne peann3oBaHmx
pexabunutaunoHnx akTMBHOCTU pe3ynTaTyi ynuTHNKa SF-36
yKa3yjy Ha nopacTt CBMX JOMEHa 1 KOMMOHeHaTa Ha H1BOY
3HayvajHocTn o p = 0,001, ocum fomMeHa onwTer 3gpasba (p
=0,04). MpeonepaTuBHo je yTBphHeHa ymepeHa HeraTMBHa Mo-
BE3aHOCT MOKPET/bNBOCTM 1 KOMMOHEHaTa ynuTHrKa SF-36 ca
napameTpOM YKYMHOT 34paB/ba, MPU YeMy HUXe BPefHOCTM
ynuTHuKa SF-36 npatu Behe ofcTyname y nokpeTma dnekcuje
1 abayKuyje pameHor 3rnoba.

3aksbyyak Pe3yntatu Hallle CTyAmje MOAPKaBajy KOHLIENT paHo
3aMoYeTyX pexabunuTaLmoHnX NHTepBeHLMja 1 NoTBphYjy Hu-
XOB MO3MTMBAH YTWLAj Ha KBAJIUTET »KM1BOTa ONepucaHux 36or
KapLuMHOMa AojKe Yy TpoMeceyHom nepriogy npaheta.
KrmbyuHe peun: KapLMHOM [10jKe, X PYpPriija; KBaNWUTET XNBOTa;
YNUTHYK SF-36; paHa pexabunurtauuja
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Profile of motor abilities of children with cerebral
palsy as a predictor of their functional independence
in self-care and mobility

Milena Milicevi¢

Institute of Criminological and Sociological Research, Belgrade, Serbia

SUMMARY

Introduction/Objective Limitations of mobility and motor deficits are identified as predominant in the
clinical picture of cerebral palsy.

This research aimed to describe the profile of motor abilities of children with cerebral palsy, which included
gross motor, manual, and bimanual fine motor functions, and to determine the extent to which their
functional independence in self-care and mobility was influenced by the profile of their motor abilities.
Methods A convenience sample of 117 participants with cerebral palsy (56.4% males), aged 7-18 years
(M =13.2, SD = 3.4), was included. The Gross Motor Function Classification System — Expanded and
Revised, Manual Ability Classification System, Bimanual Fine Motor Function and the Functional Inde-
pendence Measure - Version for Children, were used. Data was analyzed by descriptive statistics and
hierarchical multiple regression.

Results More than a half of sample exhibited different levels of gross motor, manual, and bimanual
function. Lower functional independence in self-care and mobility was associated with higher func-
tional limitations. Manual abilities were the strongest predictor of functional independence in self-care
(B =-0.63, p < 0.001), while gross motor functions were the strongest predictor in the mobility domain
(B=-0.65,p <0.001).

Conclusion Improvement of gross motor and manual abilities of children with cerebral palsy is confirmed
as one of the basic preconditions for achieving a greater independence and for minimizing or eliminating

a need for assistance in mobility and in everyday self-care activities.
Keywords: cerebral palsy; functional performance; mobility; self-care; motor functions

INTRODUCTION

Motor impairments of varying severity caused
by a brain lesion in the early development are
dominant in the clinical picture of cerebral
palsy (CP) [1]. It is the most common cause
of severe physical childhood disability, con-
sidered as a physical impairment that affects
motor development. The basis of this heteroge-
neous state is chronic, non-progressive motor
disorder, visible through muscular weakness,
limited range of motion, spasticity, pathologi-
cal reflexes, and contractures. Associated and
accompanying disorders are frequent, including
visual and/or hearing impairment, intellectual
disability, epilepsy, speech and behavioral dis-
orders, and secondary musculoskeletal prob-
lems [2, 3].

In the daily activities of persons with CP, a
number of functional limitations of different
severity restrict or even unable their active par-
ticipation, and participation in society [4]. De-
pending on the severity of limitations, among
other things, children experience difficulties
in performing daily and self-care activities [5].
The aforementioned associated and accompa-
nying disorders in the clinical picture of CP
have an additional or aggravating effect on the
developmental capacity of the child to learn

and perform everyday tasks. Consequently,
the improvement of functional abilities and the
gradual increase of independence in activities
of everyday life is undoubtedly one of the key
goals of their rehabilitation [6, 7].

The diversity of clinical characteristics
makes each case of CP a unique one, constant-
ly posing new challenges in everyday clinical
work. An adequate assessment of functional
abilities, with an understanding of the impor-
tance and impact that these abilities, taken to-
gether or individually, have on the everyday life
of children from this population, represents the
first step in planning the provision of appropri-
ate service support during childhood and in
the period of transition from adolescence to
adulthood.

One of the frequently asked research ques-
tions is related to the relationship between mo-
tor abilities and functional status of children
with CP. The characteristics of mobility and
self-care, including the independence level,
are usually examined only in relation to gross
motor abilities or in relation to gross motor
and fine manual abilities [5, 8—12]. Besides,
the effects of different types of treatment were
examined and the factors influencing the devel-
opment of functional independence in children
with CP identified [6, 7, 13, 14]. In other words,
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previous empirical research did not take into account the
overall profile of motor abilities of children with CP that,
in addition to both gross motor function and manual abili-
ties, includes bimanual fine motor function. Therefore,
this research was conducted with the twofold aim: firstly,
to describe the profile of motor abilities of children with
CP aged 7-18 years and, secondly, to examine its impact
on the level of their functional independence in self-care
and mobility. Broadly speaking, the results could be useful
in counseling work with families in a clinical context, in
giving a prognosis, as well as for appropriate planning and
evaluation of interventions.

METHODS

A convenience sample of 117 participants with CP, 66
(56.4%) boys and 51 (43.6%) girls, was included. The ava-
rage age of participants was 13 years and three months
(SD = 3 years 4 moths). The dominant clinical form of
CP was spastic, diagnosed in almost two-thirds of the
sample, specifically in 77 (65.8%) participants. The most
frequent spastic CP was quadriplegia, found in 33 (28.2%)
participants. Spastic diplegia was diagnosed in 27 (23.1%),
hemiplegia in 17 (14.5%), while the mixed form was noted
in 20 (17.1%) participants. Other clinical forms were ap-
proximately the same in percentage; ataxic CP was found
in eight (6.8%), and dyskinetic/athetoid CP in 12 (10.3%)
participants.

The research was conducted in cooperation with health,
educational and social welfare institutions, and associations
or societies of persons with CP from June 2014 to April
2015 on the territory of 32 municipalities of the Republic
of Serbia. The general inclusion criteria were as follows:
children of both sexes, aged 7-18 years, with CP diagnosed
according to the tenth revision of the International Statisti-
cal Classification of Diseases and Related Health Problems
- ICD-10 [15]. After the informed signed consent was ob-
tained, the data were collected from the available personal
medical, educational, or psychological records. The study
was approved by the Professional Ethics Boards of The Uni-
versity of Belgrade (No. 61206-2385/2-14).

The profile of motor abilities of each participant con-
tained the data on gross motor, manual, and bimanual fine
motor functions, with added information about the type
of CP. The functional independence level is described as a
consistent and usual performance of an activity, while the
level of independence is defined according to the level of
assistance that children need in order to perform the tasks
of everyday life [16].

The Gross Motor Function Classification System (GM-
FCS) and The Gross Motor Function Classification System
- Expanded and Revised (GMFCS-E&R) determine the
level that best represents the child’s current gross motor
abilities and limitations, based on the assessment of self-
initiated movements, meaningful in everyday life, with a
special emphasis on sitting, transfer, and mobility [17]. We
followed the child’s usual performance, and not what is
known that it can do best (capability), as well as the impact
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of environmental (physical, social, attitudes) and personal
factors (motivation, interests, preferences).

The Manual Ability Classification System (MACS) de-
scribes how the child uses its hands to handle objects in the
activities of daily life [18]. MACS is designed to evaluate
the child’s self-initiated ability to handle age-appropriate
objects, and the need for assistance or adaptation to ac-
complish everyday life tasks. The assessment is based on
a typical performance, without considering the functional
differences between the hands, the functioning of each
hand separately or explaining the causes of impairment
of manual abilities.

The Bimanual Fine Motor Function (BFMF) classifies
bimanuel fine motor functions based on the child’s ability
to catch, hold, and handle objects in each hand separately
[4]. The possible asymmetry of the upper extremity func-
tions is considered, but the dominant lateralization is not
taken into account.

In contemporary disability studies, GMFCS, MACS, and
BFMEF are considered the leading classifications of mobil-
ity, fine motor abilities, and the level of actual use of the
upper extremities. Numerous studies have confirmed the
reliability and the overall stability of these instruments, as
well as their discriminatory, constructive, and predictive
validity [4, 18-23]. They are five-level ordinal scales with
a higher level indicating a greater functional limitation.
MACS and BFMF levels are designed to match GMFCS
levels. Taken together, they provide useful information that
completes the CP clinical picture [19].

The level of functional independence is assessed by
the Functional Independence Measure (FIM), version for
children (WeeFIM) [16, 24]. This standardized pediatric
instrument for children with acquired or congenital im-
pairments or developmental delays is designed to measure
the influence of development strengths and difficulties on
the independence at home, school, and in the community,
with the aim of identifying priorities in the improvement
of functional results and providing support to the family.
Three main domains (self-care, mobility, and cognition)
are covered with 18 items. The scores are given on a seven-
point ordinal scale ranging from 1 - Total Assistance to
7 — Complete Independence. The total maximum score is
126 (subtotals for self-care: 8-56, mobility and cognition:
5-35). Each score is obtained by summing points of each
task, with a higher score indicating a higher independence
level of participants. Psychometric characteristics are re-
ported earlier [16, 24, 25].

Descriptive statistics and x* test were used to charac-
terize the sample and the outcomes. In order to examine
whether the profile of motor abilities, as a set of variables,
can predict a significant percentage of variance in self-care
and mobility domains, after statistically removing the pos-
sible influence of control variables, hierarchical multiple
regressions were applied. Taking into account the higher
percentage of male participants (56%) and a wide age range
(7-18 years), sex and age in months were selected as the
control variables. All analyses were performed in SPSS,
Version 23.0. (IBM Corp., Armonk, NY, USA) with the
significance level set at p = 0.05.
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RESULTS

Mild gross motor limitations (GMFCS I-II) are predomi-
nant in participants with spastic hemiplegia (70.6%) and
ataxia (50%). Severe gross motor limitations (GMFCS
IV-V) are more frequent in participants with spastic quad-
riplegia (84.9%) and dyskinetic/athetoid CP (66.6%) than
in other clinical forms (Figure 1). These frequencies were
significantly different, x*(20) = 68.15, p < 0.001.

More than a half of our sample exhibited different lev-
els of function measured by GMFCS, MACS and BFMF
(Figure 2). For example, the group classified in BEMF level
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Figure 1. Distribution of gross motor function (GMFCS) in relation to
cerebral palsy type
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Figure 2. Profile of motor abilities of participants with cerebral palsy;
GMFCS - gross motor functions; MACS — manual motor functions;
BFMF - bimanual fine motor functions

II included participants at all five different GMFCS levels,
while the group classified in MACS level V included only
participants who performed at the GMFCS levels IV-V.
Overlapping of GMFCS and MACS levels are found in 54
(46.2%) participants, and in 61 (52.1%) when considering
GMECS and BFMF levels.

Lower levels of functional independence in both self-
care and mobility domains are noted in participants with
higher functional limitations measured by GMFCS, MACS,
and BFMF (Figure 3).

As a control strategy, sex and age were entered in the
first block (Step 1) of hierarchical multiple regression
(Table 1). The overall model explained only 1% of the to-
tal variance in the self-care domain, without reaching the
statistical significance. After the variables of the profile of
motor abilities were entered (Step 2), the overall model
explained 76% of the total variance. The profile of motor
abilities, as a whole, explained additional 75% of variance,
after controlling sex and age parameters. However, only
two variables made a unique contribution, with the MACS
level having a higher standardized coefficient (p = -0.63,
p <0.001) than the GMFCS level (f =-0.30, p < 0.01). With
each increasing of limitations in manual abilities (MACS),
there is a decrease in the level of functional independence
in self-care by 7.41 points, or by 3.46 points when it comes
to limitations in gross motor function (GMFCS). Neither
sex, age, nor BEMF level made a unique contribution as
predictors.

Only partially comparable results were obtained when
predicting of functional independence in the mobility
domain was examined (Table 1). Sex and age together ex-
plained only 4% of the total variance of mobility, without
statistical significance (Step 1). When the profile of motor
abilities was entered (Step 2), the overall model explained
77% of the total variance. Accordingly, the profile of mo-
tor abilities, as a whole, explained an additional 73%, after
controlling for sex and age. Similar to the previous analysis,
only two motor abilities made a unique contribution, with
the GMEFCS level having a higher standardized coefficient
(B =-0.65, p <0.001) than the MACS level ( =-0.35,

Functional Functional Functional
a independence b independence [ independence
[JSelf-Care [JSelf-Care [JSelf-Care
50+ [ Mobility 504 [E Mobility s0-] [E Mobility
40 40 40
2 2 2
5 30 % 304 5 30
3 8 3
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Figure 3. The level of functional independence of participants with cerebral palsy in self-care and mobility domains in relation to the level of:
a) gross motor functions, b) manual motor functions and c) bimanual fine motor functions; GMFCS - gross motor functions; MACS - manual

motor functions; BFMF - bimanual fine motor functions
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Table 1. Prediction of the functional independence of participants with cerebral palsy in self-care and mobility based on the profile of motor

abilities - results of hierarchical multiple regression

. Step 1 Step 2
Predictor/Model
B SE (B) B t B SE (B) ) t
Sex 2.84 292 0.09 0.97 1.55 1.46 0.05 1.07
Age® 0.01 0.04 0.02 0.20 0.03 0.02 0.08 1.58
GMFCS -3.46 1.04 -0.30 -3.34*
g MACS -7.41 0.83 -0.63 -8.94%*
o BFMF 0.25 0.97 0.02 0.26
& R? 0.01 0.76
Adj.R? 0.00 0.75
AR? 0.01 0.75%*
F (df1, df2) 0.47 (2,114) 70.19 (5, 111)**
Sex 2.86 2.01 0.13 1.42 2 1.00 0.09 2
Age® -0.03 0.02 -0.11 -1.13 -0.01 0.01 -0.05 -1
GMFCS -5.28 0.57 -0.65 -9.28**
2 MACS -2.75 0.71 -0.35 -3.86**
% BFMF 0.91 0.66 0.10 137
= R2 0.04 0.77
Adj.R? 0.02 0.76
AR? 0.04 0.73**
F (df1, df2) 2.15(2,114) 73.86 (5, 111)**

B - unstandardized beta coefficient; - standardized coefficient; R? - coefficient of determination; Adj.R? - adjusted coefficient of determination;

AR? - multiple correlation coefficient change;
acontrol variables;

*p <0.01;

**p <0.001

p < 0.001). Therefore, increasing of the gross motor limi-
tations (GMFCS) causes a decline of the functional inde-
pendence in mobility by 5.28 points. When considering
the unique influence of manual abilities (MACS), in this
model, with their reducing, there is a decline of the func-
tional independence in mobility by 2.75 points.

DISCUSSION

The research results confirmed a strong association be-
tween the functional independence in self-care and mo-
bility and the motor abilities of participants with CP. As
functional limitations in the domains of gross motor, man-
ual and bimanual fine functions increase, the functional
independence in self-care and mobility decrease, and vice
versa. In the case of self-care, hierarchical multiple regres-
sion showed that manual abilities of participants with CP,
measured by the MACS, explained the most of its variance.
Contrarily, most of the mobility variance of was explained
by the gross motor function, measured by the GMFCS.
The variations in the dimension of mobility largely
explained the relationship between GMFCS and level of
disability [26]. Specifically, the severity of present gross
motor disability was singled out as a strong indicator of the
level of disability in the domains of physical independence,
mobility, occupation, and social integration [26]. Later,
the secondary analysis confirmed that GMFCS level was
the most significant predictor of restriction in mobility,
with BEMF and IQ as significantly contributing variables
[4]. Intellectual level often referred to as the educational
level or cognitive functional level is one of the personal
features listed as possible factors determining the func-

‘ DOI: https://doi.org/10.2298/SARH190321077M

tional independence of persons with CP [14]. This may
be caused by the association between the number of addi-
tional neuroimpairments in the individual child, including
the cognitive impairments, and CP type and GMFCS level,
because of major brain malformations and/or severe com-
promise at birth [4, 27]. Moreover, a decrease in the need
for assistance in everyday activities is associated with the
improvement of gross motor functions after a five-month
functional goal-directed therapy (physical therapy with the
emphasis on exercising of functional activities) [7]. After
all, the need for caregiver assistance was strongly related
to GMFCS level and accomplishment of activities [10].

Next, functional difficulties in different domains of ev-
erydaily functioning are more common in children with
CP who are classified in GMFC IV-V. In one study, it was
shown that daily living skills were statistically significantly
different among school-aged children with CP compared
to their gross motor functions [11]. Functional limitations
in daily living skills were more likely for children in GM-
FCS IV-V (wheelchair needs) in comparison to children
in GMFCS I (walking) and GMFCS II-III (restricted am-
bulation).

Comparable results were obtained on a sample of
younger children with CP aged between two years and
seven and a half years [10]. As the strongest overall pre-
dictor, gross motor limitations, classified according to
the GMECS, explained 84% of the variance in mobility,
or 82% and 63% of the variance in caregiver assistance,
and modification needed. Mobility was also a significant
contributory factor in self-care and some aspects of social
functioning [10]. Furthermore, our findings are close to
those reported in other studies when analyzing the rela-
tionship between GMFCS and MACS levels and mobility
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and self-care activities of children with CP [5, 9]. Gener-
ally, limitations in self-care increased progressively with
MACS level [5].

After considering confirmed overlapping of GMFCS
and MACS levels in almost half of our sample, it can be
concluded that GMFCS and MACS classifications are mu-
tually complementary to each other in determining of the
functional limitations. In particular, data on the overlap-
ping of GMFCS and MACS levels in 46% of our sample
is in accordance with the previous empirical findings ac-
cording to which the complete agreement is seen in 49%
of participants [18]. An absolute agreement of 39.2% was
found on a sample of 222 participants aged 2-17 years [28].
Next, an agreement of 77% was calucated between MACS
and BFMF levels [23].

In other words, when considering functional and mo-
tor profile of a person with CP, the data on GMFCS and
MACS levels are mutually complementary, and are not to be
used as an equivalent in the clinical practice. This outcome
of the analysis is consistent with previous theoretical and
empirical findings; GMFCS and MACS are two distinct
classification systems that are constructed on different con-
ceptual bases. Therefore, the influence that the gross motor
functioning has on manual function and their interrela-
tion are possible explanations of our findings [29]. Namely,
while GMFCS is simpler and more focused on basic mo-
tor patterns (head control, sitting, ambulation, transfers),
MACS includes a complex motor-cognitive dimension of
manual abilities because the functions of upper extremities
are closely related to cognitive abilities and voluntary motor
control [17, 18, 19]. Specifically, one of the key components
of performing self-care activities is manual skills [10]. Ad-
ditionally, the relationship between the MACS scale and
the BFMF scale can be described similarly, bearing in mind
that these two systems describe close, but different aspects
of the function of the upper extremities. More precisely,
the MACS is more focused on the evaluation of activity,
while the BEMF is based on the assessment of the level of
impairment and the level of capacity [4].

It is necessary to have a closer look at the finding that
there was no statistical significance for BFMF as a predictor.
Individually, changes in BEMF levels are at least reflecting
on the level of functional independence in both mobility
and self-care domain, as well. This can be explained by the
tindings of a study conducted on a sample of 185 children
with spastic CP in which the association of GMFCS and
MACS was confirmed, with the highest correlation coef-
ficient in the subgroup of children with quadriplegia and
the lowest in the subgroup of children with hemiplegia [12].
Moreover, this finding is a reflection of the consequences
that impairment of the muscles of trunk, upper and lower
extremities, as well as the greater presence of cognitive
problems have on the clinical picture of quadriplegia. As
a result, there is an association of gross motor abilities of
the child and his ability to handle objects in daily life. Con-
trarily, the assumed asymmetry in the clinical picture of
hemiplegia leaves the possibility that the child can handle
objects by using unaffected or less affected hand [12]. The
need to make a clearer differentiation between the capacity
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of fine motor abilities and normal manual performance in
children with unilateral spastic CP and the clinical signifi-
cance for treatment planning and evaluation of outcomes
can be read in previous reports [23].

Besides, when compared to the terminology and defini-
tions given in the International Classification of Function-
ing, Disability and Health, it can be seen that the BEMF
classification relies more on the determination of capability
as “executing tasks in a standard environment” (what a
child can do in a controlled environment) [30]. However,
the MACS classification is based on the assessment of
performance as “executing tasks in the current environ-
ment (what a child really does in everyday settings) [8].
Further, since the BEMF is more based on the assessment
of the symmetry of the upper extremities function, from
the aspect of the present impairment, it can be concluded
that its predictive power is limited when determining func-
tional independence in self-care and movement. Applied
together, these classifications can provide complementary
information on the difference between the fine motor ca-
pacities (measured by the BEMF) and the actual use of the
upper extremities in daily life (measured by the MACS).
By assessing those motor functions that are meaningful
in everyday life based on the usual achievements in the
home, school and community, the functional indepen-
dence of a child with CP in the activities of daily life can
be determined to a considerable extent, regardless of the
lateralization of motor impairment.

CONCLUSION

Based on the presented results, gross motor abilities of chil-
dren with CP determine largely the level of their functional
independence in mobility. At the same time, the level of
functional independence in self-care is largely determined
by manual abilities. Therefore, it can be concluded that the
improvement of gross motor and manual abilities is one of
the basic preconditions for achieving greater independence
for children from this population, that is, for minimizing
or eliminating the need for assistance in mobility and in
everyday self-care activities. Developing the independence
of children with CP largely relies on increasing or improv-
ing the level of development of gross motor and manual
abilities. Finally, although the symmetry of the function of
upper extremities does not determine statistically the level
of functional independence in the examined domains, the
data on developmental level of fine bimanual functions
complement the data that make the profile of motor abili-
ties of children with CP.
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Mpodun moTopUUKMX CNOCOBHOCTH Aele ca LepebpanHoM Napanu3om Kao
NPeAUKTOp HbUXoBe PYHKLUOHANHE HE3aBUCHOCTM Y Camo36putbaBarby U

MObuANHOCTU

Mwunena Munuhesuh

WHCTMTYT 33 KpUMMHOMOLLKA M COLIMONOLLKA NCTPaXKMBatba, beorpan, Cpbuja

CAMETAK

YBoa/Linmb OrpaHnyera MOOUAHOCTY U MOTOPUYKI HeJOCTaL
cy npeHTMduKoBaHy Kao npeosnahyjyhn y KnMHUYKOj canuy
LiepebpanHe napanuse.

Linb uctpaxmvsarba je fia ce onuiie npodun MOTOPUYKIMX CMo-
COGHOCTY AeLle ca LepebpaiHoM Nnapann3oMm, Koju YKibyudyje
rpy6e MoTopuyKe, MaHyenHe 1 6rmaHyenHe GuHe MOToprYKe
byHKUWje, 1 fia ce YTBPAM Y KOjoj Mepy je hrxoBa GyHKLMO-
HaJlHa He3aBMCHOCT Yy CaMO36putbaBatby M MOOWITHOCTY MOA
yTnuajem npoduna MOTOPUYKIMX CNIOCOOHOCTN.

MeTopge lMpurofaH y3opak ce cactojao of 117 ucnutaHuka ca
LepebpanHom napanvsom (56,4% myLuKor nona), yspacra 7-18
roguHa (M = 13,23, SD = 3,36). MpumerseHu cy Cuctem Knacuou-
Kauuje rpybrx MoTopmnuKmx GpyHKLMja — MPOLLMPEHA 1 3MEHbe-
Ha Bep3uja, Cuctem KnacnduKaLmje MaHyenHX CnocobHoCTY,
BumanyenHe ¢prHe motopuuke dyHkuwje 1 TecT GyHKLMOHaNHe
HEe3aBMCHOCTY 3a AeLly. lMoAaum cy aHanm3mnpaHy LECKPUMTYB-
HOM CTaTUCTVIKOM 1 XV1jepapXmjckoM BULLECTPYKOM PErpecjom.
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Pesyntatu Kog BuLLe of NonoBrHe y30pKa yTBpHeHu cy pasnu-
YUTN HUBOW FPYOUX MOTOPUYKMX, MaHYEeSTHUX 1 O1MaHyenHuxX
dyHKUMja. Hrka GyHKLMOHaNHa He3aBUCHOCT y caMo36pyitba-
Batkby M MOOGMITHOCTU je noBe3aHa ca Behm dyHKLOHaNnHNM
orpaHuyerrMa. MaHyesnHe cnocobHOCTM Cy Hajjaumn npe-
ANKTOPU GYHKLMOHAHE HE3aBHCHOCTU y Camo30puitbaBakby
(B =-0,63, p < 0,001), a rpybe moTopuuKe dyHKLYje Hajjaum
npeauKkTopy y fomMeHy mobunHocTm (3 =-0,65, p < 0,001).
3aksmbyuyak [1o6osbLuatbe rpyorix MOTOPUYKKX U MaHyenHUX
crnocobHocTy felle ca LepebpanHom napanr3om je notspheHo
Kao jefiaH ofj OCHOBHUX Mpeayc/oBa 3a nocTr3atbe Behe Hesa-
BVCHOCTM 1 32 MUHUMM3MPatbe UV eNMMUHMCakE NoTpebe 3a
aCMCTEHLMjOM Yy MOBMITHOCTU 1 CBAKOAHEBHMM aKTUBHOCTMMA
camosbputbaBatba.

KmbyuHe peun: LepebpanHa napanusa; GyHKLMOHANHO
13BpLUABabE; MOOUTHOCT; CaMo30pritbaBatbe; MOTOPUUKE

dyHKUmje
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SUMMARY

Introduction/Objective The objective of this paper was to examine the mental health literacy of the
general population in Serbia and their attitudes towards persons with a mental illness.

Methods This was a cross-sectional study with structured interview using the vignette of a person with
major depressive disorder (MDD). The attitudes towards people with mental illness were assessed by
the Department of Health Attitudes to Mental lliness Questionnaire. A convenient sample consisted of
504 participants.

Results A total of 72% of the sample recognized the presence of some sort of mental health problem, of
which 40.9% correctly labeled the symptoms as MDD. The majority of participants believed that MDD was
caused more by stress than by biological factors. A psychologist, a close friend, and a psychiatrist were
often rated as helpful for the person described by the vignette. Vitamins and healing herbs were rated
as the most helpful remedy. Antidepressants were considered both helpful and harmful. The attitudes
towards people with mental illness were moderately positive.

Conclusion Mental health literacy in Serbia is moderate. Risk factors for negative attitudes included
older age and lower education.

Keywords: mental health literacy; major depressive disorder; attitudes towards people with mental illness
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INTRODUCTION

According to the World Health Organization,
major depressive disorder (MDD) will become
the second largest cause of disability in the world
and the leading cause in the developed countries
by 2020 [1]. Based on research conducted in Ser-
bia in 2000, MDD was ranked as the fourth most
prevalent disorder among 18 health disorders [2].
Despite the relatively high prevalence of mental
disorders, many affected people do not receive
any sort of professional help [3]. One of the rea-
sons for the lack of appropriate treatments is the
absence of help-seeking behavior. One study sug-
gested that early help-seeking for mental health
problems promotes early intervention and posi-
tive long-term outcomes [4]. There are multiple
factors related to the poor help-seeking behavior
and one is low mental health literacy [5].

Mental health literacy is a construct arising
from the domain of health literacy that focuses
on the ability of people to better understand
and adhere to medication treatments. It has
been demonstrated that health literacy is closely
related to significant health outcomes [6]. The
concept of mental health literacy, introduced by
Jorm et al. [7] in 1997, includes the ability to
recognize specific disorders, knowledge about
causes and risk factors, and available medical
help, self-help knowledge, and attitudes that
could lead to a better recognition of disorders
and search for adequate treatment.

Mental health literacy is important so that
not only the person affected can recognize a
mental disorder and seek appropriate help,
but also family members and close friends,
who can spot early signs and direct the person
towards appropriate professionals. Although
numerous studies have explored mental health
literacy in different countries [5, 6, 7], to the
best of our knowledge, this construct has not
been examined in Serbia. Determination of
the current level of mental health literacy in
Serbia could help in the identification of spe-
cific areas for improvement and could aid the
tailoring of education programs concerning
mental health. Similar actions were realized in
Australia through a National Survey of Mental
Health Literacy in 1995, in which specific areas
for improvement were pinpointed and then a
campaign for increasing mental health literary
was implemented. The results of the most re-
cent study indicated that there has been a sig-
nificant progress in recognizing different kinds
of mental illnesses over the years, an increase in
beliefs about the effectiveness of specific treat-
ments prescribed by mental health specialist,
and beliefs about the efficiency of medications,
especially antidepressants [8].

The present cross-sectional survey was de-
signed to provide an initial overview of the cur-
rent mental health literacy and attitudes in a
sample of the general population in the Repub-
lic of Serbia towards persons who experienced
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symptoms of MDD. The objectives of the present study
were to examine (1) the public’s recognition of the symp-
toms of MDD and their beliefs about the causes of de-
pression and the effectiveness of various treatments, (2)
attitudes towards people with mental illness, and (3) to
explore the correlation among socio-demographic factors
and the attitudes towards people with mental illness in the
sample of the general population in Serbia.

METHODS
Sample

The convenient sample consisted of 504 participants from
different cities in the Republic of Serbia. The majority of
the sample (60.1%) had a high school diploma, followed by
a bachelor’s degree (32.5%), middle school diploma (4.2%),
and a master’s or a doctoral degree (3.2%). Table 1 presents
more information on the demographic characteristics of
the sample.

Table 1. Distribution of the participants based on their age and sex

Age range (years)
Parameter Total
17-19 | 20-39 | 40-59 | 60-80

° Count 23 161 45 3 232

f_§° Within sex 9.9 694 | 194 1.3 | 100%
% Within Agerange | 50 469 | 429 30 |46.0%

Yo Count 23 182 | 60 7 272
% Within sex 8.5 66.9 | 22.1 2.6 | 100%

“ | within agerange | 50 53.1 57.1 70 54%

Count 46 343 105 10 504

Total Within sex 9.1 68.1 | 20.8 2 100

Within age range | 100 100 100 100 100

Median 25

Mean 30.59
SD 12.23

The instruments were administrated by fourth-semester
students at the Faculty of Special Education and Rehabili-
tation of the University of Belgrade, trained in conduct-
ing the interview and administering the questionnaires.
Each student was asked to apply the questionnaires to six
respondents of different sex, age, and level of education
during 2016. The students recruited the participants via
personal contacts or by word of mouth and conducted
an individual interview with each participant. All the
participants were informed that their responses would
stay anonymous and they provided verbal consent. The
participants were interviewed in person and none of the
questionnaires were self-administrated. The study was
done in accord with standards of the institutional com-
mittee on ethics.

Instruments and procedure
After the participants provided their consent for partici-
pation, they completed several demographic questions

(sex, age, and level of education), followed by a series of
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questions related to the variety of their contacts with per-
sons with a mental illness. The participants were asked
close-ended questions, such as, “Have you ever lived, or do
you live now with a person with a mental illness?”

To assess the components of mental health literacy, a
vignette of a person suffering from a mental disorder, with-
out disclosing the diagnosis, was presented. The vignette
was developed by Jorm et al. [7] and described a person
who met ICD-10 criteria for MDD.

After being shown the vignette, an interview with
closed-ended questions was conducted. In the first part
of the interview, the participants were asked four yes/no
questions related to their experience with symptoms simi-
lar to those depicted in the vignette.

In the second part of the interview, the questions used
in the study by Jorm et al. [7] were applied. The respon-
dents were asked two open-ended questions: “What, if
anything, is wrong with Maria?” and “What kind of help
does Maria need?” The rest of the interview consisted of
questions aimed at determining the respondents’ rating
on the three-point Likert scale about different sources of
help and about the effectiveness of possible treatments.
Finally, the respondents were asked about the likely re-
sult for the individual in the vignette if she did or did not
receive professional help that the respondent rated as the
most appropriate.

Attitudes towards mentally ill persons were assessed by
the Attitudes to Mental Illness Questionnaire (AMI) of the
UK Department of Health. The AMI was originally de-
veloped in 1993 but the questions used in this study were
from 2011 and 2014 [9]. The AMI includes 26 items from
the 40-item Community Attitudes toward the Mentally I11
scale (CAMI) and an added item on employment-related
attitudes [10]. The items explore attitudes related to fear
and exclusion of people with mental disorder, understand-
ing and tolerance of mental disorder, and integration of
people into the community. The participants rated the
27 statements on a five-point Likert scale ranging from
“1 = strongly disagree” to “5 = strongly agree” [9, 11]. The
AMI is validated in various languages and has been used in
studies conducted in Sweden, China, and Spain [12, 13, 14].

RESULTS
Previous contact with a person with mental illness

To understand the previous experience and relationships
participants have had with a person with a mental illness,
a descriptive statistic was performed. The results indicated
that 6.7% of the participants are living or have lived with a
person with mental illness, 34.9% have or had a neighbor,
12.7% have or had a coworker, and 12.1% reported having
a close friend with mental illness.

Furthermore, the results showed that 34.3% of the
participants had a family member or a close friend with
problems similar to those described in the vignette. The
responses showed that 13.9% of the respondents had per-
sonally experienced some of the problems described in
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the vignette and 5.8% received treatments for these symp-
toms. A total of 0.8% of the participants self-reported that
they have a mental illness diagnosis, while 3.2% reported
that they were taking antidepressants at the time of the
interview. Further analysis revealed that two out of 16 par-
ticipants who self-reported antidepressant consumption
disclosed a diagnosis of depression, while 14 participants
did not report a mental illness diagnosis. A total of 56%
of the participants who self-reported consumption of an-
tidepressants were less than 40 years old.

Recognition of disorder, beliefs about causes, first
aid, treatment, and outcomes

The responses to the question, “What, if anything, is wrong
with Maria?” are summarized in Table 2, which shows that
72.8% of the sample identified a mental health issue, while
41% of the sample correctly recognized MDD.

As shown in Table 3, most of the participants (82%)
believed that stressful life events caused the person’s prob-
lems, while 6.9% of the sample thought it is due to biologi-
cal factors.

For the question, “How could Maria best be helped?”,
42.5% of the participants rated professional help as the
most important support, and 12% of the participants rated
conversation with family or friends as important (Table 4).

Table 2. Assessment of the problems described in the vignette

Problem %

MDD 40.9
Psychological problems 21.8
Psychological problems / MDD 10.1
| do not know 7.7
Problems related to work 6.0
Something else (including health problems, e.g. cancer) 3.6
Multiple causes 10.1

MDD - major depressive disorder

Table 3. Percentage of the participants’rating of the causes of the
person’s behavior

Perceived cause %
Stressful life events 81.7
Stressful life events and biological factors 10.3
Biological factors 6.9
Magic, evil spirits 4
Missing data 6

Table 4. Participants’ ratings of the help which the person in the vi-
gnette needs

Type of help %
Counseling or psychotherapy 23.8
Help from a psychologist 18.7
Conversation with family or friends about current 123
problems ’

Engagement in some other activity (e.g. taking

a summer vacation or some other pleasant activity) 6

Taking a medication 2.2
Help from a primary physician 1.6
Multiple sources of help 354
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The respondents were asked to rate whether different
types of help would be helpful or harmful. (Table 5). Most
of the respondents regarded support from a psychologist as
helpful, followed by help from a friend or a family member
and a psychiatrist.

The respondents were given a list of various treatments
to rate as helpful or harmful. Table 6 shows that the con-
sumption of vitamins or/and minerals was rated the most
helpful, followed by antidepressants, and healing herbs
and tea.

The results of the participants’ opinion on the person’s
prognosis with and without the help they thought was the
most appropriate are presented in Table 7. Most of the
participants believed that the person in the vignette could
completely recover with adequate help, and 55.6% of the
sample responded that the condition would deteriorate
without adequate help and treatment.

Attitudes to mental illness

Following Riisch et al. [11] study results of the explanatory
analysis of AMI, two mean composite scores were calcu-
lated. In their study, two factors were extracted - “prejudice
and exclusion” and “tolerance and support for community
care” The average factor score for prejudice and exclusion
subscale in the present study was 2.4 (SD = 0.58), while the
score for tolerance and support for community care sub-
scale was 3.72 (SD = 0.52). In addition, the mean compos-
ite score for AMI was computed as in other studies and the
result was 3.54 (SD = 0.47) [15, 16]. The Cronbach a for
the prejudice and exclusion subscale was 0.77 (a total of 14
items), while the Cronbach a for the tolerance and support
for community care subscale was 0.72 (a total of 13 items).
Both subscales were negatively correlated (r = -0.51). For
the AMI composite score, the Cronbach a was 0.82.

To provide an easier interpretation, the reverse items
within the prejudice and exclusion subscale and the tol-
erance and support for community care subscale were
re-coded in the direction so that higher scores indicated
more prejudice and exclusion, or tolerance and support.
In addition, in the second step, all negative items were re-
coded so that a higher composite score of the AMI scale
presented more positive attitudes.

In addition, 2 (sex) x 4 (level of education) univariate
analysis of variance (ANOVA) on the AMI scores revealed
the main effect of education (F(1.496) = 4.085, p < 0.01,
partial eta-squared (n ?) = 0.024). The post hoc Scheffé’s
test showed that the participants who had finished middle
school (eight years of education) held the most negative
attitudes (M = 3.23, SD = 0.63) among all four groups;
p =0.044, M = 3.52, SD = 0.47 were the results for the par-
ticipants with a high school diploma; p = 0.011, M = 3.58,
SD = 0.42 were the results for the participants with a bach-
elor’s degree, and p = 0.019, M = 3.68, SD = 0.47 for the
participants with a master’s or doctoral degree. No main
effect of sex or an interaction was found.

Furthermore, 2 (sex) x 4 (level of education) ANOVA
on tolerance and support for community care subscale
showed a main effect of education (F(1,496) = 3.914,
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Table 5. The participants’ evaluation of the effect of potential help (%)

Total sample Participants who identified MDD
Type of help Helpful Nig?ﬁ;mﬂu' Harmful Helpful NES?ﬁ;?;'EJﬁ“' Harmful
Help from a psychologist 81.3 16.5 2.2 81.1 14.6 4.4
Help from a close friend or a family member 76.4 19.6 4 78.2 17 4.9
Help from a psychiatrist 69 23 7.9 71 21.4 7.8
Help from a social worker or a counselor 52.2 40.7 7.1 49 44.7 6.3
Help from a primary physician 37.1 56.5 6.3 30.6 62.1 7.3
Help from a priest 28.8 50.8 20.4 26.7 50 233
Help from an alternative medicine specialist 25.6 48.6 25.8 27.2 49.0 23.8
MDD - major depressive disorder
Table 6. The participants’ evaluation of the effect of different remedies (%)
Remedies Total sample Participant who identified MDD
Helpful | Neither helpful nor harmful | Harmful Helpful | Neither helpful nor harmful | Harmful
Vitamins and minerals 45.6 47.8 6.5 45.1 48.1 6.8
Antidepressants 41.7 23.2 35.1 40.8 214 37.9
Tea and healing herbs 40.5 50.6 8.9 393 524 83
Tranquilizers 34.1 29.4 36.5 28.2 30.6 413
Sleeping pills 30.8 27.6 41.7 25.2 28.6 46.1
Pain medicine (e.g. aspirin) 20 43.8 36.1 16 43.7 40.3

MDD - major depressive disorder

Table 7. Assessment of the outcome in relation to the provided help (%)

Condition
will worsen

Complete

Neither
recovery

Outcome assessment

What do you think will
be the outcome for Maria
with the help which you
think is the best?

What do you think will
be the outcome for Maria
without the help which
you think is the best?

78 1.6 204

p <0.01,n?=0.023). Post hoc Scheffés test showed that
participants who finished middle school (eight years of
education) held the most negative attitudes (M = 3.37,
SD = 0.78) compared to participants with high school di-
ploma (p = 0.040, M = 3.71, SD = 0.52) and with a bach-
elor’s degree (p = 0.009, M = 3.78, SD = 0.48). No main
effect of the sex or effect of interaction was established.
Furthermore, no main effect of sex, age, or their interaction
on the prejudice and exclusion scale was found.

Pearson’s correlation between age and prejudice and the
exclusion scale was significant (r = 0.124, p < 0.01). The
results indicated that with increasing age, the participants
held more negative attitudes on the prejudice and exclusion
subscale. No correlations between age and the AMI com-
posite score or the tolerance and support for community
care scale were found.

DISCUSSION
The present study examined the mental health literacy and
attitudes in relation to MDD among a sample of the general

population in Serbia. The results showed that 34.3% of
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the respondents reported that someone in their family or
a close friend had problems similar to the one presented
in the vignette and 13.9% of the respondents had person-
ally experienced them. In the research by Reavley and
Jorm [8], almost two-thirds of respondents revealed that
a family member or a close friend had experienced similar
problems, and 33% stated they had a personal experience
similar to those presented in the vignette. The difference
between the study by Reavley and Jorm [8] and the pres-
ent study could be contributed to campaigns about mental
health that had been active in Australia for over 15 years.
Research indicated that in areas where there had been ac-
tive campaigns to improve mental health literacy, a greater
number of people identified themselves or family members
to have MDD [8].

Although 13.9% of the respondents in the current study
self-reported experience with problems similar to the ones
presented in the vignette, only 3.2% reported taking anti-
depressants. This result is in accordance with an analysis
in Serbia which showed that the use of antidepressants
is low compared to the number of people with MDD
[17]. Interestingly, only two out of 16 respondents who
reported taking antidepressants disclosed the diagnosis
of depression. Evidence suggests that people with mental
health problems often fear stigma and this may influence
help-seeking behavior or adherence to treatment [18]. In
the present study, a definition of antidepressants was not
provided, which could have left space for its different in-
terpretation by the respondents (such as using over-the-
counter medication). Further research is warranted to ex-
amine whether this discrepancy is evident among a larger
sample of people who consume antidepressants and what
factors could contribute to it.

Knowing that early recognition and early treatment are
positively related to the long-term outcome of a disorder,
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the importance of recognizing mental health disorders
at an early stage is a clear indication for seeking profes-
sional help [19]. Although recognition of a mental health
problem was high in the present sample, only 40% of the
participants correctly recognized MDD, which is consider-
ably lower compared with the 86% recognition in a study
conducted in Australia [20]. Recognition of the disorder in
the present sample was at the same level as that in Australia
21 years ago [21]. That an active campaign is effective is
evident in the study in which Jorm and associates showed
improvement in depression recognition from 39% to 67%
in the span of 8 years (1995 to 2003) [21].

The respondents in the present study believed that stress
contributed more to the development of MDD than bio-
logical factors. This is in agreement with the findings that
the general public favors psychosocial explanations over
biological explanations for different mental health disor-
ders, including depression [22].

When respondents were asked about the helpfulness of
various people, psychologists were highly rated, followed
by friends and psychiatrists. The slightly lower rating of
help from a psychiatrist could be due to the less severe
symptoms presented by the person in the vignette. On
the other hand, studies in Australia showed that a general
practitioner (GP) would be recommended first, followed
by a counselor and a family member [7, 8]. The difference
among these results could be explained by the different
organization of the health system in Serbia and Australia.
In Serbia, people who experience symptoms of mental ill-
ness are under the primary care of a psychiatrist, bypass-
ing services provided by a GP. It is notably that in Serbia,
only 39% of the patients who are treated by a psychia-
trist initially visited a general practitioner [23]. Directing
patients towards a GP could lead to early recognition of
mental disorder and adequate treatment. The importance
of social support to persons with mental disorders was
shown in an earlier study in the USA [24], and the resent
sample confirmed that help from friends was also highly
rated in Serbia.

Ratings given for the helpfulness of various treatments
are not consistent with the evidence of controlled trials,
which have indicated that both antidepressants and psy-
chotherapy are effective treatments for depression [25].
Respondents rated vitamins and healing herbs as the most
helpful kind of the treatment. It seems that the general
public prefer non-standard treatments over conventional
medicine [26], suggesting that public do not share profes-
sionals” opinions about the efficacy of psychiatric treat-
ment. Antidepressants were rated by 41% as helpful and by
one-third as harmful treatment. This ambivalence indicates
that the general population has different opinions on their
effects. Jorm and associates showed that the belief in the
effectiveness of antidepressants increased between 1997 [7]
to 2011 [8] attributing the change to public education pro-
grams. Negative beliefs towards medications were present
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in the Serbian sample, which is consistent with results from
Australia [8].

The findings of the present study show that the pub-
lic clearly sees the condition described in the vignette as
treatable. The predominant belief that mental disorders
are treatable has also been found in different studies [27,
28]. Research in Australia also showed optimism about the
prospect for recovery with adequate help [7, 8].

Using AMI, it was noted that the public held moderately
positive attitudes towards people with mental health dis-
orders. However, it was indicated that with increasing age,
the participants had more negative attitudes on the preju-
dice and exclusion subscale, which is in line with other re-
search [29, 30]. One explanation could be that older people
lived in the era of institutionalization of people with mental
disorders in Serbia and hence, they had less contact with
them, which might have contributed to their belief that
people with mental disorders should be placed in an insti-
tution. Participants who had lower level of education held
the most negative attitudes on the tolerance and support
for community care subscale and the overall AMI score.
Different studies suggest that individuals with higher level
of education had more access to health information, better
understanding of such information and greater knowledge
of mental disorders [30].

Limitations of the study is that it included a convenient
sample consisting mostly of young adults and the diag-
nostic vignette approach was used, which does not allow
the entire domain of that which constitutes mental health
literacy to be evaluated.

CONCLUSION

Although recognition of mental health problems in the
sample was high, 41% of the participants recognized MDD
based on the symptoms in the vignette. Moreover, the ef-
fectiveness of antidepressants was recognized by less than
half of the sample. Furthermore, most of the participants
thought that the only cause of the problems presented in the
vignette was due to stressful life events. Strength in mental
health literacy was seen in the rating of professional help as
the most helpful, as well as the belief that the actor in the
vignette could improve with adequate help. This was a pilot
study on mental health literacy in Serbia that could help in
the design of new research studies with focus on different
variables that could contribute to mental health knowledge.
In addition, the findings could help in the design of educa-
tion programs to enhance knowledge about the common
mental disorders, teach help-seeking skills, and mental
health literacy. In the longer term, enhanced mental health
literacy may be expected to result in early recognition of
mental disorders and higher rates of help-seeking behavior.
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3Hae 1 cTaBoBU Npema ocobama ca genpecuBHum nopemehajem u HaunHU
TpeTMaHa y y30pKy ocoba onwrte nonynayuje y Cpbuju

MBoHa Munaunh-Bugojesuh’, Mapuja Yonuh', bpaHka [pawkosuh?
'YHuep3utet y beorpagy, ®akynTet 3a cneuujanHy eaykauujy n pexabunutaumjy, beorpag, Cpbuja;

2YHneepautet,Metpononutan’, OEQA, beorpaa, Cpbuja

CAXETAK

Yeoa/Lum Linmb cTyaunje je ncnutatin nucmeHocT y obnactu
MEHTaJIHOT 3[paBJba Kof y30pKa ocoba onLute nonynauuje y
Cpbuju, Kao 1 cTaBoBe Npema ocobama ca MeHTanHUM 6one-
cTMMma.

MeTtope lNprmerbeHa je CTyamnja NONpeyYHor Npeceka, ca CTPykK-
TYPUCaHNM UHTEPBjYOM 1 BUHETOM KOja MpuKasyje ocoby ca
cumnTommma genpecuje. CraBosu Cy npoLereHn YIUTHUKOM
0 CTaBOBMMa Npema ocobama ca MeHTanHUm bonectrma 6pu-
TaHCKOr ceKkTopa 3Apassba. [purogaH y3opak ocoba onwire
nonynauuje ce cactojao of 504 yyecHuka.

PesynTaTtu Pe3yntatu cy ykasanu ga je 72% vncnuTaHuka npe-
MO3Hano Aa je y NuTaky HeKN NpobsiemM MEHTAHOT 3[PaBsba,
[OK je 40,9% TauyHO MaeHTUPMKOBANO 0CObY Ca AenpPeCcMBHUM
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nopemehajem. Bulue ncnutaHuka je BepoBaso Aa je genpecuja
Y3pOKOBaHa CTPeCOM Hero 61onoLwK1m paktopuma. Kao Hajko-
prcHuja nomoh 3a 0coby MpuKasaHy y BUHETY N3abpaHa je
nomoh ncuxosnora, 6McKor npujaterba U ncuxujaTpa. Ynorpeba
BMTaMWHa 1 IeKOBUTUX B1rbaka je mpoLietbeHa Kao Hajkopuc-
HWjU BU Neyerba. AHTYAENPECUBI CE CMATPajy U KOPUCHUM 1
wreTHMM. CTaBOBM Npema ocobama ca MEHTaNIHVM 6osiecTuma
Cy YMEPEHO MO3UTUBHN.

3aksyyak ncmeHoCT y 06n1acTy MeHTanHor 3apassba y Cpbuju
je ymepeHa. GakTopm pr3mKa 3a HeraTviBHe CTaBOBe YKJbyuyjy
CTapwjy y3pacT 1 HUXK cTeneH obpa3oBatba.

KrbyuHe peum: nMcmMeHoCT y 06/1acTi MeHTasHOT 34paBIba;
Jenpecwja; CTaBoBM NpeMa ocobama ca MeHTanHyM 6onectuma
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SUMMARY

Introduction/Objective A case definition recommended by the World Health Organization is commonly
used for influenza surveillance worldwide.

The aim of this study was to evaluate prognostic values of proposed case definitions of Influenza Like
lliness (ILI), Severe Acute Respiratory lliness (SARI) and Acute Respiratory Distress Syndrome (ARDS) for
laboratory confirmed-influenza and to compare the age distribution of influenza patients across virus
types and subtypes in Vojvodina.

Methods We conducted a descriptive epidemiological study using surveillance reports and laboratory
data from October 1, 2010 to May 20, 2017 (seven surveillance seasons).

Results We included 2,937 participants, 48.6% of whom were laboratory-confirmed influenza cases, and
most of the confirmed cases (30.1%) were detected in February. In the 15-29 years age group, the type
A influenza (H3N2) was more frequent among patients with ILI (54.9% vs. 34.2%, p = 0.040), and less
frequent in patients with SARI (39.4% vs. 65.8%, p = 0.009) compared with influenza type B. In patients
aged 30-64 years with ARDS, influenza type B was more common than influenza type A (H3N2) (13.4%
vs.6.2%, p = 0.032), but less common in compared to influenza type A (HIN1) pdm09 (13.4% vs. 25.7%,
p =0.017). The SARI case definition of influenza was associated with an increased likelihood of laboratory-
confirmed influenza for all age groups (p < 0.05). During the epidemic period, it was observed that the ILI
case definition had the highest diagnostic value for influenza in the age group 5-14 (AUC = 0.733; 95% Cl:
0.704-0.764), while the SARI and ARDS case definitions were the best predictors of influenza for patients
15-29 years of age (AUC = 0.565; 95% Cl: 0.504-0.615 and AUC = 0.708; 95% Cl: 0.489-0.708, respectively).
The case definition of ARDS had the maximum sensitivity (100%) among patients 15-29 years of age.
Conclusion The proposed case definitions of influenza appeared to be good predictors of influenza
and therefore can be useful for influenza surveillance, especially in the countries with limited laboratory
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INTRODUCTION

The aims of existing case definitions of influen-
za, proposed by the Centres for Disease Control
and Prevention (CDC), the European Centre for
Disease Prevention and Control (ECDC), and
the World Health Organization (WHO) are for
timely detection of the start and duration of the
influenza season in order to monitor changes in
the antigenicity of influenza viruses and pro-
vide guidelines for influenza vaccine policies.
Early detection of circulating influenza strains
in terms of clinical signs and symptoms is use-
tul for clinicians in order to support the clinical
decision and improve patients’ management.
Due to the lack of specificity of influenza symp-
toms, co-infection and co-circulation of other
respiratory viruses, improving the current case
definitions of influenza remains a significant
public health challenge [1]. The optimal case
definition should be applicable every year, de-
spite seasonal variations, in all medical settings
(outpatient and inpatient medical facilities) [2].

Influenza is usually a self-limiting infection,
but it can exacerbate underlying medical con-
ditions (chronic diseases, weakened immune

system), and present with primary influenza
viral pneumonia or lead to secondary bacterial
pneumonia, or can occur as part of a co-infec-
tion with other pathogens [3, 4, 5]. Although all
humans can be affected by an influenza virus,
clinical presentation of illness differs depending
on the virus type-, subtype- and strain-specific
properties as well as on the immunological and
physiological characteristics of patient influ-
enced by several factors such as age, chronic
medical conditions, and pregnancy [6].

The main goal of this study was to analyze
the utility of clinical case definition of Influen-
za Like Illness (ILI), Severe Acute Respiratory
Illness (SARI) and Acute Respiratory Distress
Syndrome (ARDS) to predict laboratory-con-
firmed influenza in outpatient and inpatient
medical settings. Also, the comparison of the
age distribution of virus types and subtypes for
the seven influenza seasons was made.

METHODS

In Vojvodina - the northern region of Serbia
with 1,931,809 inhabitants (26.9% of the total
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Serbian population according to the 2011 Census) the
surveillance of influenza is coordinated by the Institute of
Public Health (IPH) of Vojvodina. As described in detail
previously, data for this observational surveillance study
were obtained from the sentinel (outpatients) and hospital
(patients hospitalized at secondary or tertiary health care
level) surveillance of influenza in Vojvodina [7, 8]. Data have
been collected from October 1, 2010 to May 20, 2017 (seven
influenza seasons) and entered into the database maintained
by the Centre for Disease Control and Prevention, IPH of
Vojvodina. We included participants who fulfilled the cri-
teria for clinical case definitions of ILI and SARI, and those
who met the American European Consensus Conference
criteria for ARDS [9, 10]. The study was done in accordance
with standards of the institutional committee on ethics.

Depending on the health care levels (outpatient or in-
patient settings) across Vojvodina where the patients com-
prised, general practitioners and pediatricians, as well as
the specialists in internal medicine, infectious disease and
respiratory disease interviewed the patients. Demographic,
clinical, and physical examination data were obtained from
patients suspected of having acute influenza through face-to-
face structured interviews, using a structured questionnaire.

Virological surveillance of influenza was conducted
during the whole study period, from calendar week 40 of
each year to calendar week 20 of the next year. Nasal and
throat swabs samples were tested in the WHO National
Influenza Centre, at the Centre of Virology of the IPH of
Vojvodina in Novi Sad [11]. A real-time reverse transcrip-
tion polymerase chain reaction (real-time RT PCR) assays
were used for the detection of influenza virus types A and
B and influenza A virus subtypes A(HIN1)pdm09 and
A(H3N2) [12].

Statistical analysis

For categorical data, Fisher’s exact test or x* test were used
where appropriate. Both univariate and multivariate analy-
ses were stratified according to three case definitions of
influenza. Differences in age, between the participants with
laboratory-confirmed influenza and those without labora-
tory confirmation, for the three clinical case definitions,
were compared by odds ratio (OR) with 95% confidence
intervals (95% CI). To control for possible confounding
variables, the adjusted OR was calculated using logistic
regression, including sex and calendar month of symptom
onset. A surveillance period was divided into an epidemic
period with high influenza activity (December, January,
February, and March) and a period of low influenza activ-
ity (October, November, April, and May).

The diagnostic value of the case definitions (ILI, SARI,
ARDS) during the epidemic period was measured using
sensitivity, specificity, and area under curve (AUC) with
95% confidence intervals. The sensitivity was defined as
the probability of having the case definition in a case of
laboratory-confirmed influenza, while the specificity was
defined as the probability of not having the case definition
when the patient did not have laboratory-confirmed influ-
enza infection. The AUC, as a global measure of algorithm
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performance for the identification of laboratory-confirmed
influenza patients, takes both sensitivity and specificity
into account.

Validation of proposed case definitions during the
epidemic period was stratified by age group (0-4, 5-14,
15-29, 30-64, > 65 years).

A p value below 0.05 was considered significant. Statis-
tical analysis was done using the SPSS Statistics software
Version 21.0 (IBM Corp., Armonk, NY, USA).

RESULTS

During the study period, 2,937 specimens from patients
with ILI, SARI, or ARDS, were tested for influenza, and
1,427 samples were identified as influenza type A or B
positive (48.6%). Among study participants, 53.7%
(1,576/2,937) were males. The median age of all cases was
43 years (IQR: 15-62 years), and decreasing to 37 years
(IQR: 10-60 years) among laboratory-confirmed influenza.

Observed by clinical diagnosis, the majority of partici-
pants had the SARI clinical diagnosis (56.7%; 1,665/2,937).
Out of total number of participants, 2,477 (84.3%) cases
were registered in the four-month period (from Decem-
ber to March), with the highest detection rate in February
(30.1%; 429/1,427) (Table 1).

Table 1. Influenza-positive and negative participants included in the
study by sex, age distribution, case definitions, and months in Vojvo-
dina, from 2010/2011 to 2016/2017 influenza seasons

All Influenza- Influenza-

Rl o T
n (%) n (%) n (%)

Sex
Male 1,576 (53.7) | 764(53.5) | 812(53.8)
Age group (years)
0-4 347 (11.8) 173 (12.1) 174 (11.5)
5-14 370(12.6) 262 (18.4) 108 (7.2)
15-29 384 (13.1) 176 (12.3) 208 (13.8)
30-64 1,236 (42.1) | 529(37.1) 707 (46.8)
>65 600 (20.4) 287 (20.1) 313(20.7)
(’\j"ee\j’igtfc?; (estandard | 397 (1 25.5) | 37.4 (£ 263) | 41.9 (+ 246)
:\r/]‘:jrl;g;g?e(gl]g%? 43(15-62) 37(10-60) (204—662)
Case definition
ILI 956 (32.5) 595 (41.7) 361 (23.9)
SARI 1,665 (56.7) | 719 (50.4) 946 (62.6)
ARDS 316 (10.8) 113(7.9) 203 (13.5)
Months of symptom onset
October 73(2.5) 1(0.1) 72 (4.8)
November 84 (2.9) 1(0.1) 83 (5.5)
December 415 (14.1) 245(17.1) 170(11.3)
January 557 (19) 243 (17) 314 (20.8)
February 787 (26.8) 429 (30.1) 358 (23.7)
March 718 (24.4) 379 (26.6) 339(22.4)
April 276 (9.4) 129 (9) 147 (9.7)
May 27 (0.9) 0() 27 (1.8)

ILI - influenza-like illness; SARI - severe acute respiratory illness;
ARDS - acute respiratory distress syndrome
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Comparing different influenza virus types and subtypes,
there were few significant differences among groups of
patients with distinct clinical case definitions of influ-
enza stratified by age. In patients aged 15-29, influenza
type A (H3N2) virus was more frequently registered
among patients with ILI (54.9% vs. 34.2%, p = 0.040), and
less frequently in patients with SARI (39.4% vs. 65.8%,
p = 0.009) compared with influenza type B virus. Among
patients aged 30-64 years with ARDS, an influenza B was
more common than influenza A (H3N2) (13.4% vs. 6.2%,
p = 0.032), but less common in comparison with an influ-
enza A (HIN1) pdm09 (13.4% vs. 25.7%, p = 0.017). No
significant differences were detected among patients with
different clinical case definitions of influenza regarding
the frequency of influenza virus types and subtypes in the
remaining age groups (Table 2).

Univariate and multivariate logistic regression analy-
ses were performed in order to identify predictor values
of proposed clinical case definitions for the entire study
period. When three clinical case definitions of influenza
were classified and compared with the youngest age group
(0-4 years), the SARI case definition of influenza was as-
sociated with the increasing probability of having influenza
for all age group, while the ILI case definition was a useful
diagnostic predictor of laboratory-confirmed influenza in
patients aged 5-14 (p < 0.05). The influenza positive cases
with ARDS were registered only among participants aged
15 and older, but the ARDS case definition had a poor
diagnostic value for detecting influenza virus infection
(p > 0.05) (Table 3).

When the performance of case definitions was tested
only in the epidemic period, the ILI case definition had the
highest accuracy in those aged 5-14 years (AUC = 0.733;
95% CI: 0.704-0.764); the SARI and ARDS case definitions
had the highest AUC values among the 15-29-year-olds
(AUC = 0.565; 95% CI: 0.504-0.615 and AUC = 0.708;
95% CI: 0.489-0.708, respectively). The ILI case defini-
tion showed a high sensitivity value (above 90%) for all age
groups, with the highest sensitivity among the youngest age
group (95.4%). The sensitivity values of SARI case defi-
nition ranged 81.3-95.2% between different age groups,
with a total sensitivity value of 89.3%. During the epidemic
period, the ARDS case definition had the maximum sen-
sitivity value (100%) in patients aged 15-29 years. Total
specificity values of ILI and SARI case definitions were
15% and 19.8%, while the ARDS had a specificity value
of 43.4% (Table 4).

DISCUSSION

To the best of our knowledge, this is the first study on the
evaluation of influenza case definitions (ILI, SARI, and
ARDS) conducted through the sentinel and hospital-based
surveillance systems in our country. As the main advantage
of our study, we conducted the most comprehensive effort to
determine the accuracy of three clinical case definitions of
influenza for the detection of laboratory-confirmed influen-
za virus infection during the seven post-pandemic seasons.

‘ DOI: https://doi.org/10.2298/SARH180117068R
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Table 2. Case definitions of influenza patients according to age group
and influenza virus type and subtype by age groups in Vojvodina, from
2010/2011 to 2016/2017 influenza seasons

Age group Influenza il - ARDS
(years) type/subtype
n= 3_5;bn (%) 27(81.8) | 6(18.2) 0()
04 n= 14%2 n (%) (815.55) 15(107) | 0()
=173 A(:lN51"r); Fr)lc:‘r’}:)og 48 (88.9) | 6(11.1) 0()
n :A(£|3-|03|:112(2%) 73(91.3) | 7(87) 0()
n= 9E;bn (%) 82(86.3) | 13(13.7) | 0()
5-14 n= 16A7:; n (%) (;;%) 19(114)| 0()
(n°=262) A(:1:N;7); ﬁd(;:)OQ 520012)| 5(88) 00
n =A1(';;;N nzi%) 94(87) | 14(13) | 0()
h= 3g;bn o) |13342)25(658)| 0()
15-29 n= 13?3(; n) |57 @413)|74(536)| 7(5.1)
(n°=176) A(:n: N6 15 ); 20232;39 8@ | s @02 | 260
n :A(;'13;,;112(3%) (52%)* (35%* 4(5.7)
n:g?;bn (%) 21(21.7) | 63 (64.9) | 13(13.4)
30-64 n= 43/; n (%) (21;),11) (62;?) 62(14.3)
n :AS;;;N n21%> 71611 (613.37) 14 (6.2)
h= 43;,1 %) 2(5) |33(825)| 5(12.5)
>65 n= 24§; nee | 1207 (§1o .?3) 26(10.5)
(n° =287) A(: 1= N5 16); 2(::3:;)9 5@9) | 43068 | 8(143)
n =A1(gg;N n23%> 1304 (;;‘ﬁ) 15(8.5)

ILI - influenza-like illness; SARI - severe acute respiratory illness;

ARDS - acute respiratory distress syndrome;

2included all influenza (A and B type) cases;

Preference group;

<all influenza A type cases (A(H1N1)pdm09 and A(H3N2), and those that were
not subtyped/characterized)

*p-value for the comparison with influenza type B patients of the same age
group less than 0.05

Several studies reported no difference in clinical symp-
toms between patients with influenza type A compared with
influenza type B viruses [1, 6]. However, different age groups
may be preferentially affected by influenza during any given
season depending on the pool of viruses that are circulating,
which may result in a different disease burden [6].

By comparing the frequencies of influenza types A and
B virus infections, we found that influenza type B was
more commonly detected than influenza type A (H3N2)
in patients with SARI aged 15-29 years, and among those
with ARDS aged 30-64 years. Further, we found that influ-
enza type A (H3N2) was more frequently registered than

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):100-105
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Table 3. Case definitions of influenza associated with laboratory-confirmed influenza, stratified by age group in Vojvodina, from 2010/2011 to

2016/2017 influenza seasons

ILI SARI ARDS
Age Positive | Negative Positive | Negative Positive | Negative
group | n=595| n=361 OR adj.OR* | n=719 | n=946 OR adj.OR* | n=113 | n=203 OR adj. OR®
(years) n n (95% Cl) | (95%Cl) n n (95%Cl) | (95%Cl) n n (95% Cl) | (95%Cl)
(%) (%) (%) (%) (%) (%)
152 79 21 91 0 4
0-4 (25.5) 21.9) Reference 2.9) 9.6) Reference 0 (1.9) NA
514 230 81 1.5° 1.5° 32 26 5.3° 5.8° 0 1 NA
(38.7) (22.4) (1-2.1) | (1-2.2) (4.4) (2.8) (26-10.8) | (2.8-12) () (0.5)
15-29 70 81 0.5° 0.5° 99 110 3.9° 4.5° 7 17 Reference
(11.8) (22.4) [(0.3-0.7) | (0.3-0.7)| (13.8) (11.6) (2.3-6.7) | (2.6-7.8) (6.2) (8.4)
30-64 122 104 0.6° 0.7 332 478 3P 3.3° 75 125 1.5 13
(20.5) (28.8) [(0.4-0.9)| (0.5-1) (46.2) (50.5) (1.8-49) | (2-5.4) (66.4) (61.6) (0.6-3.7) | (0.5-3.6)
>65 21 16 0.7 0.7 235 241 4.2° 4.3b 31 56 13 1.2
B (3.5) (4.5) ](03-1.4)|(0.3-1.4)| (32.7) (25.5) (25-7) | (2.6-7.1) (27.4) (27.6) (0.5-3.6) | (0.4-3.5)

OR - odds ratio; CI - confidence interval; ILI - influenza-like illness; SARI - severe acute respiratory illness; ARDS - acute respiratory distress syndrome; NA - not

applicable;

2adjusted for the following variables: sex and months of symptom onset (influenza epidemic period and low influenza activity);

bstatistically significant differences;
(p <0.05)

Table 4. Sensitivity, specificity, and area under curve value of the case
definitions tested for influenza confirmation during epidemic period,
stratified by age group in Vojvodina, from 2010/2011 to 2016/2017
influenza seasons

Age group Case Se % Sp % AUC %
(years) definition | (95 % Cl) (95 % Cl) (95% ClI)
L 95.4 16.5 0.684
(90.7-98.1) | (9.1-26.5) | (0.644-0.716)
0-4 SARI 95.2 9.9 0.259
(76.2-99.9) | (4.6-18) | (0.199-0.276)
ARDS NA NA NA
L 94.4 136 0.733
(905-97) | (7-23) | (0.704-0.764)
5-14 SARI 81.3 154 0.517
(63.6-92.8) | (4.4-34.9) | (0.429-0.624)
ARDS NA NA NA
w 929 124 0.497
(84.1-97.6) | (6.1-21.5) | (0.443-0.537)
85.9 30 0.565
15-29 SARL 1 (77.4-02.1) | (21.6-39.5) | (0.504-0.615)
100 58.8 0.708
ARDS 1 (59-100) | (32.9-81.6) | (0.489-0.708)
I 91 18.3 0.575
(84.4-95.4) | (11.4-27.1) | (0.527-0.617)
90.4 22 0.500
30-64 SARI (86.7-93.3) | (18.3-26) | (0.475-0.521)
85.3 43.2 0.590
ARDS | (753 924) | (34.4-52.4) | (0.526-0.638)
L 90.5 6.3 0.541
(69.6-98.8) | (0.2-30.2) | (0.489-0.628)
89.8 14.9 0.519
265 SARI (85.2-93.4) | (10.7-20.1) | (0.487-0.548)
83.9 411 0.563
ARDS | (663-94.6) | (28.1-55) | (0458-0.632)
w 93.6 15 0.639
(91.3-95.4) |(11.4-19.1) | (0.619-0.658)
All age SARI 89.3 19.8 0.498
groups (86.8-91.5) | (17.3-22.5) | (0.480-0.514)
85.8 43.4 0.585
ARDS (78-91.7) | (36.4-50.5) | (0.537-0.623)

ILI - influenza-like illness; SARI - severe acute respiratory illness; ARDS — acute
respiratory distress syndrome; Se —sensitivity; Sp — specificity; AUC - area
under curve; Cl - confidence interval; NA - not applicable
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influenza B in patients with ILI aged 15-29 years, and in-
fluenza type A (HIN1) pdm09 was more often detected
than influenza type B virus in those with ARDS aged 30-64
years. Although the reasons for the mentioned differences
are not completely clear, this result supports the results of
previously reported findings, and it should be taken into
consideration in future investigation [1, 4, 6]. Our results
are in a good agreement with the fact that the interpreta-
tion of syndromic surveillance data without information
on age may be misleading [13].

Aiming to detect the maximum number of influenza
cases across the three case definitions, SARI was associated
with the increasing risk of laboratory-confirmed influenza
in all age groups, while the case definition of ILI was posi-
tively associated with influenza in patients under 15. Fur-
ther, the case definition of ARDS had no diagnostic value
for the detection of influenza infection. However, when
the peak of influenza activity was distinguished by months
(December, January, February and March), we found that
the case definition of ILI among patients aged 15-14, and
case definition of ARDS in patients aged 15-29, provided
the most useful diagnostic value of laboratory-confirmed
influenza. Although the majority of the confirmed influen-
za cases with ARDS belonged to patients aged 60 and older
(66.4%; 75/113), the proposed case definition of ARDS
is most useful for detecting of influenza among younger
patients (aged 15-29) suspected of having influenza.

After examining the performance of the international
case definitions of ILI commonly used for influenza sur-
veillance among outpatients in France, Casalegno et al. [1]
reported that the WHO ILI case definition (fever > 38°C
with onset within the last seven days and cough) had the
highest positive AUC values in comparison with the CDC
ILI (sudden onset of fever > 38°C, with absence of a known
cause other than influenza, and at least one of the following
symptoms: cough, and sore throat) and the ECDC ILI (sud-
den onset of at least one among following general symp-
toms: fever, feverishness, headache, malaise, myalgia, and at
least one among respiratory symptoms: cough, sore throat,
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shortness of breath). Our results showed higher AUC value
of the WHO ILI case definition than those obtained by
Casalegno et al. [1] (AUC = 0.639; 95% CI: 0.619-0.658
vs. AUC = 0.556; 95% CI: 0.547-0.566, respectively). The
reason for that may be that Casalegno et al. [1] referred to
the overall period, while we estimated the AUC value only
for the epidemic period. However, after comparing the re-
sults only during influenza seasonal, i.e., epidemic period,
higher sensitivity values were observed (93.6% vs. 88.9%),
but still lower specificity values (15% vs. 21.3%) than in
the cited study [1]. We believe that observed differences
could be explained by the fact that the median age of all
participants included in the French study was nine years,
while the median age of our respondents was 43 years [1].

As it is known, the variety of other potential co-infect-
ing pathogens among patients aged 0—4 years could be the
reason for the lower performance of all case definitions in
this age group [14, 15]. We found that the sensitivity value
of ILI case definition for patients aged 0-4 months was
above 95%, similar to the values of CDC ILI or ECDCILI
case definitions (93%) [1]. However, in line with previ-
ously published reports, we found a very low specificity
of the proposed case definitions of ILI, which indicates
that individuals without influenza infection are likely to
be misclassified as false positive patients [1, 16].

Further, it was observed that the SARI case definition
in patients from the youngest age group had the sensitivity
above 95%, and specificity about 10%. Results of the study
done by Peng et al. [17], who analyzed data from SARI
cases in China (from 2011 to 2013), suggested the asso-
ciation of laboratory-confirmed influenza with increasing
age of patients. Interestingly, the prevalence of laboratory-
confirmed influenza among patients with SARI aged 0-4
years was only 5.2% (101/1,944), whereas the prevalence
of influenza cases with SARI in the same age group in our
research was 18.8% (21/112). Because two different case
definitions were tested, those findings were not surpris-
ing. A similar study among hospitalized patients in India
showed that sensitivity and specificity in patients with
SARI were 28% and 84%, respectively [18]. Our results
show that the sensitivity and specificity for all patients with
SARI were 89.3% and 19.8%. Observed differences can
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only be interpreted as a result of the implementation of dif-
ferent case definitions used in two studies. For improving
the specificity of SARI case definition among our patients
younger than five years, it can be useful to implement a
more specific case definition, similar to the research cited
above [17].

The importance of the sensitivity and specificity of case
definitions varies according to which of the goals have the
highest priorities [1, 16, 18].

Our results show that the applied case definitions of in-
fluenza provide a high sensitivity, which supports the goal
of early diagnosis and treatment and timely identification
of influenza outbreaks. However, if the goal is to increase
efficiency in obtaining influenza virus-positive specimens
and identify circulating influenza strains while minimiz-
ing unnecessary testing, then it is needed to improve the
specificity of the proposed case definitions [19, 20, 21].

CONCLUSION

The proposed case definitions of influenza appeared to
be good predictors for laboratory-confirmed influenza,
and therefore can be useful for continuous surveillance in
order to predict seasonal trends and prepare for a timely
response to the influenza outbreak, particularly for the
purpose of surveillance in resource-poor laboratory set-
tings.

ACKNOWLEDGMENTS

Our special thanks go to all physicians and all coordinators
in the local departments of Public Health who participated
in the surveillance study. Our special acknowledgement
goes to Vesna Milosevi¢ and Jelena Radovanov (Institute
of Public Health of Vojvodina, Novi Sad, Serbia) and Milica
Hadnadev-Kosti¢ (University of Novi Sad, Faculty of Tech-
nology, Novi Sad, Serbia) for their invaluable contributions
to this research.

Conflict of Interest: None declared.

5. Belshe RB, Walker R, Stoddard JJ, Kemble G, Maassab HF,
Mendelman PM. Influenza vaccine. In: Plotkin SA, Orenstein WA,
Offit PA, editors. Vaccines. 6th ed. Philadelphia: Elsevier; 2013. p.
770-816.

6.  Mosnier A, Caini S, Daviaud |, Nauleau E, Bui TT, Debost E, et al.
Clinical Characteristics Are Similar across Type A and B Influenza
Virus Infections. PLoS One. 2015; 10(9):e0136186.

7. Risti¢ M, Stojanovi¢ VD, Milosevi¢ V, Radovanov J, Dugandzija T,
Bjelica A, et al. Surveillance of influenza in the post-pandemic
period in Vojvodina, Serbia, October 2010 - May 2015. Srp Arh
Celok Lek. 2017; 145(7-8):387-93.

8.  Risti¢ M, Strbac M, Medic¢ S, Petrovi¢ V. Estimation of influenza
activity in Vojvodina (Serbia) for five consecutive seasons.
Vojnosanit Pregl. 2018; 75(6):589-97.

9. World Health organization. Global epidemiological surveillance
standards for influenza. Geneva: WHO Press; 2013. [accessed 2017

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):100-105



Evaluation of the diagnostic utility of case definitions to detect influenza virus infection in Vojvodina, Serbia

10.

1.

12.

13.

14.

April 20]. Available from: http://www.who.int/influenza/resources/
documents/influenza_surveillance_manual/en/

Bernard GR, Artigas A, Brigham KL, Carlet J, Falke K, Hudson L,

et al. The American-European Consensus Conference on ARDS.
Definitions, mechanisms, relevant outcomes, and clinical trial
coordination. Am J Respir Crit Care Med. 1994; 149(3 Pt 1):818-24.
World Health Organization. National Influenza Centres. Serbia -
Novi Sad: Institute of Public Health; 2017. [accessed 2017 June 12].
Available from: http://www.who.int/influenza/gisrs_laboratory/
national_influenza_centres/list/en/index3.html

Radovanov J, Milosevic V, Cvjetkovic IH, Risti¢ M, Djilas M, Nikoli¢
N, et al. Influenza B Viruses in the Population of Province of
Vojvodina during the 2012/2013 Season: Differentiation of B/
Yamagata and B/Victoria Lineages by Real-time RT-PCR, Antigenic
and Phylogenetic Characterization. Srp Arh Celok Lek. 2015;
143(7-8):429-37.

Beaute J, Zucs P, Korsun N, Bragstad K, Enouf V, Kossyvakis A, et

al. Age-specific differences in influenza virus type and subtype
distribution in the 2012/2013 season in 12 European countries.
Epidemiol Infect. 2015; 143(14):2950-8.

Heinonen S, Peltola V, Silvennoinen H, Vahlberg T, Heikkinen T.
Signs and symptoms predicting influenza in children: a matched
case-control analysis of prospectively collected clinical data. Eur J
Clin Microbiol Infect Dis. 2012; 31(7):1569-74.

15. Casalegno JS, Frobert E, Escuret V, Bouscambert-Duchamp
M, Billaud G, Mekki Y, et al. Beyond the influenza-like illness
surveillance: The need for real-time virological data. Euro Surveill.
2011; 16(1):19756.

16. Aguilera JF, Paget WJ, Mosnier A, Heijnen ML, Uphoff H, van
der Velden J, et al. Heterogeneous case definitions used for
the surveillance of influenza in Europe. Eur J Epidemiol. 2003;
18(8):751-4.

17. PengZ, Feng L, Carolyn GM, Wang K, Zhu G, Zhang Y, et al.
Characterizing the epidemiology, virology, and clinical features of
influenza in China’s first severe acute respiratory infection sentinel
surveillance system, February 2011 - October 2013. BMC Infect
Dis. 2015; 15:143.

18. GuptaV, Dawood FS, Rai SK, Broor S, Wigh R, Mishra AC, et al.
Validity of clinical case definitions for influenza surveillance
among hospitalized patients: results from a rural community in
North India. Influenza Other Respir Viruses. 2013; 7(3):321-9.

19. Ebell MH, Afonso A. A systematic review of clinical decision rules
for the diagnosis of influenza. Ann Fam Med. 2011; 9(1):69-77.

20. Fitzner J, Qasmieh S, Mounts AW, Alexander B, Besselaar T, Briand
S, et al. Revision of clinical case definitions: influenza-like illness
and severe acute respiratory infection. Bull World Health Organ.
2018; 96(2):122-8.

21.  Penttinen P, Pebody R. Influenza case definitions - optimising
sensitivity and specificity. Euro Surveill. 2015; 20(22):21148.

MpoueHa anjarHocTMYKe BpeAHOCTU AedUHMLMjA ChyYaja Y OTKpUBAKY MHPEKLMja
“3a3BaHUX BUpYcom rpuna y Bojsoaunu, Cpbuja

Muosy6 Prctih'2, Bnagumup Metposuh'>

'YHusep3nTet y HoBom Capy, MegnumHckn dpakyntet, Hosu Cag, Cpbuja

2/IHCTMTYT 3a jaBHO 3apaBsbe BojsoanHe, Hosu Cag, Cpbuja

CAMETAK

YBog/Lnmb Y Hag3opy Haj rpunomM, y CBETY Ce 06UYHO KOPUCTU
JedrHuUmja cnyyaja npenopyyeHa of cTpaHe CBeTcKe 3paB-
CTBeHe opraHu3aumje.

Linrb paga 610 je Aa ce MpoLEeHV NPOrHOCTUYKM 3Hayaj npes-
NOXeHVXx aedrHMLMja cyyaja obosbera cnmyHux rpuny (OCT),
TelKe aKyTHe pecnupaTopHe 6onectu (TAPB) n akyTHor pe-
CNMpaTopHor guctpecHor cuHapoma (APLC) 3a oTKprBake
nabopatopujckn noTBpHeHrx ciyyajeBa BUpyca MHyeHLe
1 yriopeaw y3pacHa AncTpubyLuja TMnosa/noaT1NoOBa Brpyca
rpvnay BojsogunHu.

Metoge CnpoBefeHa je JeCKpUNTYBHA ENNAEMMONOLLKA CTY-
Iuja ynoTpebom nopataka 13 n3BelUTaja y Hag3opy 1 nabopa-
TOPWjCKUX MoAaTaKka y nepuomy of oktobpa 2010. roguHe go
Maja 2017. roguHe (cefam ce30Ha Hag3opa).

Pesyntatm Of yKynHo 2937 yKibyueHux NCnUTaHrKa, nabopa-
TopwjcKa NOTBpAA BpYca UHYyeHLe aobujeHa je ko 48,6%
TecTpaHux, a BehrHa obonenux (30,1%) perncTpoBaHa je 'y
debpyapy.

Y y3pacty obonenux og 15 go 29 roguHa, nHdyeHua Tuna A
(H3N2) yewhe je peructpoBaHa Ko 60necHMKa ca anjarHo-
3om OCT (54,9% Hacnpam 34,2%, p = 0,040), anu je pehe perunc-
TpoBaHa Kop obonenvx ca gujarHo3om TAPB (39,4% Hacnpam
65,8%, p = 0,009) y nopehery ca uHdekuujom nHdnyeHue tina
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B. MeBhy 6onecHnyuma y3pacta og 30 fo 64 roavHe ca Avja-
rHo3om APLC, Bupyc nHdnyeHue tmna b je 6vo uewhe pernc-
TpOoBaH Hero uHdnyeHua Tuna A (H3N2), (13,4% Hacnpam 6,2%,
p=0,032), anu je 6uo pehu y nopehery ca Brpycom nHnyeHLe
Tvna A (HTNT) pdm09 (13,4% Hacnpam 25,7%, p = 0,017).
Nedunnupja cnyyaja TAPB je no3uTrBHO Kopenupana ca fo-
6uijarbem nabopatopujckn NoTBphHeHunx cnydajea MHONyeHLe
y CBUM [JO6HUM rpynama (p < 0,05).

lMocmaTpaHo ToKoM envaemMujckor nepuoga, AeprHuumja OCT
je umana HajBuLy AnjarHOCTUYKY BPEAHOCT Y Y3pacTy O net
no 14 rognHa (AUC = 0,733; 95% CI: 0,704-0,764), ok cy fe-
duHMumje cnyyaja TAPB (AUC = 0,565; 95% Cl: 0,504-0,615) n
APLC (AUC = 0,708; 95% Cl: 0,489-0,708) 6bune HajkopucHuju
npeTckasatesby HdNyeHue y y3pacty of 15 o 29 rognHa. Y
MCTOM y3pacTy 6onecHrKa ca gujarHo3om APLC fobujeHa je
HajBuLwa ceH3nTUBHOCT (100%).

3akmyuak [peanoxeHe gedunHnLmje cyyaja rpuna cy ce
rokasane Kao o6pu npeTckasaTesby 3a OTKPKBarbe BUpYyca
nHbNyeHLe, Tako Aa Mory 61T KOPUCHEe Y Haa30py Hafg rpu-
NoM, Moce6bHO Y 3emM/bama ca orpaHUYeHUM TabopaTopujcKm
KamaumteTrma.

KmbyuHe peun: Bupyc nHdnyeHLe; envaeMnonormja; BUpyco-
norvja; fepuHuLmja cnyydaja; Hag3op
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Intrapulmonary solitary fibrous tumor

Aleksandra Lovrenski, Aleksandra Ili¢, lvan Kuhajda, Dragana Tegeltija, Jovan Lovrenski
University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia

SUMMARY

Introduction Solitary fibrous tumor is a neoplasm that arises most commonly from the pleura, but can
occur at other sites. Intrapulmonary solitary fibrous tumor has been rarely reported and therefore is not
well recognized.

Case outline We report a case of an asymptomatic 63-year-old woman in whom a large, well-circum-
scribed mass was incidentally revealed on chest X-ray during preparation for ergometric cardiac testing.
Chest computed tomography revealed an abnormal nodule in the lower right lung lobe. Mediastinal and
hilar lymphadenopathy was not detected. After transthoracic fine needle aspiration, cytology showed a
finding suspicious for spindle cell tumor. Consequently, right anterolateral thoracotomy with right lower
lobectomy was performed. On gross examination, the lower right lobe was almost completely replaced
with abnormal, white-yellow, well-demarcated solid nodule measuring 13.5 cm in its largest diameter
surrounded by a pseudocapsule. After histological examination and applied immunohistochemical
analysis, a diagnosis of intrapulmonary solitary fibrous tumor of low malignant potential was set. Due to
the presence of unfavorable prognostic parameters (tumor size, as well as the presence of hypercellular-
ity), more frequent follow-up check-ups were recommended. Eighteen months after surgery, the patient
remained uneventful, with no evidence of tumor recurrence.

Conclusion Intrapulmonary solitary fibrous tumor is a rare entity challenging for diagnosis, because
variegated histology and variability of its growth patterns can resemble other soft tissue tumors. The
treatment of choice is complete excision with clear surgical margins, but since morphology cannot be a
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reliable predictor of clinical behavior, the patients need a long-term follow-up.
Keywords: solitary fibrous tumor; intrapulmonary; diagnosis; cytology; immunohistochemistry

INTRODUCTION

Soft tissue tumors represent a diverse group of
neoplasms that are of mesenchymal origin, and
are classified according to the tissue of origin
and histological differentiation. These tumors
rarely occur within lung parenchyma, and one
of the rarest primary soft tissue tumors in the
lung described is intrapulmonary solitary fi-
brous tumor.

Solitary fibrous tumors (SFTs) are rare, slow-
growing spindle cell mesenchymal tumors
whose behavior cannot be accurately predicted
by histological findings. These neoplasms are
ubiquitous, can arise in many different organs,
but most often they arise from visceral pleura,
leading the origin of the mesenchymal tissue
cells that are found in the submesothelial layer of
pleura [1]. Intrapulmonary SFT has been rarely
reported and is therefore not well recognized.

We report a case of a 63-year-old woman
with an abnormal nodule in the lower right
lung detected on chest X-ray during prepara-
tion for ergometric cardiac testing. Histologi-
cal examination revealed an intrapulmonary
solitary fibrous tumor.

CASE REPORT

A 63-year-old woman was admitted to hospi-
tal after a large, well-circumscribed mass was

revealed on chest X-ray during preparation for
ergometric cardiac testing. On chest computed
tomography, an abnormal nodule about 13 cm
in the largest diameter in the lower right lung
lobe was detected. There was no mediastinal
and hilar lymphadenopathy. The patient did
not have a history of cough, shortness of breath,
chest pain, fever, loss of weight and appetite,
smoking, drinking alcohol, nor prior malignan-
cy. Her past medical history revealed hyperten-
sion and hypertensive cardiomyopathy. Clinical
and imaging studies did not reveal evidence of
tumor elsewhere.

A diagnostic transthoracic fine needle aspi-
ration cytology was performed, and cytological
analysis showed a moderately cellular smear
with the presence of small, oval-to-polygonal
cells with uniform bland nuclei and scant cy-
toplasm, as well as rare spindle cells with mod-
erately abundant pale cytoplasm and fusiform
nuclei suspicious for spindle cell tumor (Figure
1). The patient was referred to the Department
for Thoracic Surgery, where right anterolateral
thoracotomy with right lower lobectomy was
performed.

On gross examination, lower right lobe was
almost completely replaced with abnormal,
white-yellow, well-demarcated solid nodule
measuring 13.5 cm in its largest diameter,
surrounded with a pseudocapsule (Figure 2).
The nodule was not attached to the overlying
slightly thickened and whitish visceral pleura.
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Figure 1. Fine needle aspiration cytology — moderately cellular smear
composed of small, oval-to-polygonal cells with uniform bland nuclei
and scant cytoplasm, as well as sparse spindle cell population with
fusiform basophilic nuclei with no nucleoli
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Figure 3. a) Hypercellular tumor tissue composed of spindle-to-
oval-shaped cells arranged in a “patternless pattern” with elongated,
somewhat overlapping nuclei; b) focal areas with dense hyalinized
“ropey” stromal collagen; c) myxoid changes within the stroma, and
d) branched, “staghorn-like” blood vessels

Histological examination revealed a hypercellular tu-
mor tissue, composed of spindle-to-oval-shaped cells with
elongated nuclei with tapered ends and without prominent
nucleoli. The tumor cells showed overlapping with a fas-
cicular and “patternless pattern” appearance. Focal areas
displayed dense hyalinized “ropey” stromal collagen, while
others showed myxoid changes in the stroma. Blood ves-
sels were branched, “staghorn-like,” focally with thickened
and hyalinized walls. Some of the tumor cells showed mild
atypia. No mitotic figures or necrosis were seen (Figure 3).

Immunohistochemically, the tumor cells showed diffuse
positivity for vimentin, CD34, bcl-2 and CD99 (Figure 4),
and negative reaction for EMA, SMA, desmin, and S-100.

The final diagnosis was an intrapulmonary solitary fi-
brous tumor of low malignant potential. Due to the pres-
ence of unfavorable prognostic parameters (tumor size as
well as the presence of hypercellularity), more frequent
follow-up was recommended. Eighteen months after sur-
gery, the patient has been feeling well with no evidence of
tumor recurrence.
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Figure 2. Right lower lobectomy - a white-yellow, well-demarcated
solid nodule surrounded with pseudocapsule and without abutting
visceral pleura

Figure 4. Positivity of tumor cells for a) vimentin; b) CD34; c) bcl-2,
and d) CD99

DISCUSSION

Solitary fibrous tumors are uncommon soft tissue tumors
that mostly arise within the thorax, where more than 80%
all of cases originate from the visceral pleura. For many
years, SFTs were believed to be restricted to the pleura, but
after implementation of immunohistochemistry in every-
day work and demonstration of CD34 immunoreactivity
in these tumors (tumor cells in these tumors correspond to
a distinctive subset of fibroblasts characterized by CD34-
positivity and the presence of elongated, dendritic cyto-
plasmic processes), extrapleural SFTs started to become
recognized [2, 3]. These tumors may occur in various ana-
tomical sites, including the head, neck, breast, abdomen,
pelvis, extremities, as well as within the lung parenchyma,
when it is termed an intrapulmonary SFT. This tumor may
derive from the invagination of the visceral pleura, from
interlobar septal connective tissue, or from pulmonary
parenchymal fibroblasts [4].
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Most of these tumors behave as slow-growing neo-
plasms. More than 50% of the patients with an intrapul-
monary SFT are asymptomatic, but organ compression by
the tumor sometimes result in chest pain, cough, fever, and
dyspnea. One of the most prominent clinical features is
hyperinsulinism. Patients usually present with severe hy-
poglycemia caused by production of insulin-like growth
factor released by large tumors, as a part of paraneoplastic
syndrome [4, 5]. Our patient was completely asymptomatic,
without any clinical signs present at the time of diagnosis.

The detection of these tumors is often incidental and
the definitive diagnosis requires an integrated approach
including clinical, histological, immunohistochemical, and
molecular findings [4, 6].

The use of fine needle aspiration cytology highly im-
proves the management of soft tissue tumors. Microscopic
examination usually shows moderately cellular smears
composed of small, oval-to-polygonal-shaped elements
with uniform bland nuclei, evenly distributed and finely
granular chromatin, and scant cytoplasm. When a spindle
cell population is present in the sample, the spindle cells
have pale and relatively well-defined cytoplasm and fusi-
form or ovoid and basophilic nuclei with finely dispersed
chromatin and without nucleoli. The cells are widely dis-
persed separately, but smears usually contain some irregu-
lar, loose aggregates of cells enmeshed in a collagenous
matrix. The background contains irregular ropy fragments
of collagen and a few inflammatory elements [7].

Histologically, they typically display zones of both
hypercellular and hypocellular collagenized stroma in a
so-called “patternless” architecture, focal zones of myxoid
changes within tumor stroma and branched hemangio-
pericytoma-like blood vessels, which are all in accordance
with our case [8]. However, these tumors can show tremen-
dous degree of variability in histologic growth patterns,
including fascicular, storiform, herringbone, neural-like,
angiofibromatous, etc. [1, 2].

Immunohistochemistry is the most important method
used to differentiate SFTs from spindle cell carcinoma,
melanoma, sarcomatoid mesothelioma, peripheral nerve
sheath tumors, sclerotic and cellular variant of sclerosing
pneumocytoma, and a wide variety of primary and meta-
static soft-tissue neoplasms, including thymic neoplasms
and lymphomas [1, 3, 9]. Specifically, CD34 is positive in
most SFTs, although CD34 positivity can be seen in a vari-
ety of other spindle cell neoplasms as well as in non-spindle
cell lesions. On the other hand, recent studies have dem-
onstrated that this marker may not be expressed in SFTs in
up to 40% of cases. One should always keep in mind that in
the appropriate context, positive staining for CD34 support
a diagnosis of SFT, while negative staining does not rule it
out [4, 5, 10]. Other markers which exhibit positivity in
these SFTs are bcl-2 and CD99; however, these markers
are also not specific and can be positive with many other
tumors. These neoplasms are generally vimentin-positive
and negative for epithelial markers (epithelial membrane
antigen, cytokeratins), smooth muscle markers (actin,
desmin), neural markers (S-100, neuron-specific enolase)
and other specific markers of differentiation [1, 10]. Recent
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molecular studies showed intrachromosomal rearrange-
ment on chromosome 12q13 due to paracentric inversion
of two overlapping genes, NAB2 and STAT6, producing a
NAB2/STATG6 fusion gene. This fusion can be demonstrated
using commercially available STAT6 monoclonal antibody,
which is, at the moment, the most specific and highly sensi-
tive marker for diagnosing this tumor [11, 12].

Although SFTs are tumors with a benign course, about
10-20% of them are locally aggressive or malignant. There
are no unanimous criteria of malignancy for these tumors.
Therefore, it is not always easy to make differential diagno-
sis between benign and malignant SFTs. A malignant SFT
is usually characterized by the presence of infiltrative mar-
gins, large size (usually over 10 cm), pleomorphism, hyper-
cellularity, mitotic index > 4/10 high-power field (HPF),
necrosis, hemorrhage and stromal or vascular invasion [7,
10]. According to England et al. [13], the criteria for ma-
lignancy are hypercellularity, pleomorphism and overlap-
ping of nuclei, the presence of necrosis or hemorrhage, and
more than four mitoses per 10 HPE. However, only 55% of
SFTs with these characteristics showed aggressiveness in
the form of infiltration, recurrence, and metastasis [13].
Vallat-Decouvelaere et al. [14] found that the histologi-
cal characteristics of SFTs were not always consistent with
their behavior, showing that there are SFTs that have exhib-
ited invasion of bone and chest soft tissue structures and
recurrence, without fulfilling any of the abovementioned
criteria for malignancy. On the other hand, Fletcher [15],
one of the greatest names in modern pathology, believes
that only the presence of more than four mitoses per 10
HPF can be considered a valid criterion for malignancy.

The clinical, histological, and immunohistochemical
features do not appear to differ between pleural SFTs and
intrapulmonary SFTs. The malignancy rate of an intra-
pulmonary SFT is reportedly 12.5%, although the precise
rate is difficult to determine because of the small number
of patients diagnosed with an intrapulmonary SFT [7].

Since primary intrapulmonary SFT is a relatively rare
condition, a small number of case reports and case series
has been reported in the literature [16-19]. The largest
series ever reported were published by Rao et al [19]. In
their study of 24 cases of intrapulmonary SFTs, the pa-
tients’ ages ranged 44-83 years (mean being 58 years), and
none of the patients had a history or evidence of a simi-
lar tumor in another location. The tumors ranged in size
2.3-22 cm in the greatest diameter (mean being 8.5 cm).
They were histologically classified as low, intermediate,
and high-grade lesions based on the degree of cytologic
atypia, nuclear pleomorphism, necrosis, and mitotic ac-
tivity [19]. As in our case, 21 cases showed features of a
solitary fibrous tumor of low malignant potential with low
mitotic activity (< 5 mitoses per 10 HPF), the absence of
cytological atypia, nuclear pleomorphism, and necrosis.
One case showed intermediate malignant potential (in-
creased cellularity with plump, pleomorphic nuclei, and
5-10 mitoses per 10 HPF), while two cases showed high
grade malignant potential (presence of areas resembling
a pleomorphic high-grade sarcoma admixed with foci
of conventional, low-grade SFT). Clinical follow-up in
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18 patients showed that 14 were alive and well without
evidence of disease from one month to 14 years after the
initial diagnosis. Three patients died within seven years
after surgery; one patient had a tumor with high-grade
malignant potential, and in the other two, the initial tumor
had been of low-grade malignant potential, but the recur-
rences and/or metastases showed a transformation to a
high-grade tumor. This study indicated that beside tumors
with obviously malignant features, tumors with low-grade
malignant potential can behave in an aggressive manner,
and that in many cases morphology cannot be a reliable
predictor of tumor behavior [19].

In conclusion, intrapulmonary SFTs can present a chal-
lenge for diagnosis, because of their variegated histology
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WUHTpanyIMOHaNHU cONMTapHU pUBPO3HM Tymop

AnekcaHpapa JloBpeHcku, AnekcaHgpa Vinuh, saH Kyxajga, paraHa Terentuja, JoBaH JIoBpeHcKM

YHusep3uteT y Hoom Capy, MeguumHcku dakyntet, Hosu Cag, Cpbuja

CAXETAK

YBop ConutapHu ¢pnbpo3HM TyMop je Heonnasma Koja Haj-
yewhe BOAN NOPEKNO 13 Niieype, anu ce MOXe jaBUTU U Y
ApYyrum opraHmma. IHTpanynmMoHanHu conutapHu GubposHu
TYMOP je peAaK eHTUTeT, HeJOBO/bHO OMKVCaH Y MeAULIMHCKO]
nuTEpaTypu.

Mpwukas 6onecHunKa lMNpukasyjemo ciyyaj bonecHuLe ctape
63 roanHe Kof Koje je Cy4ajHO TOKOM npunpeme 3a eprome-
TPWjCKO UCNUTMBake Ha peHareHy niyha oTKpuBeHa BenKa,
[06po orpaHnyeHa Tymopcka popmaLivja. KommjyteprsoBaHom
TomMorpadjom rpyaHor Kolla onmcaHa je TyMopcKa NpoMeHa
JOHber fecHor pextba, 6e3 npucyTHe MeaujacTUHaNHe Unu
XunapHe numageHomeranuje. Liutonolwkom aHanu3om mate-
pvijana fobujeHor TpaHCTOPaKaIHOM MyHKLjOM NOCTaB/beHa
je cymma Ha BpeTeHacTohenmjckm Tymop, mocre Yera je u3se-
[ieHa leCHa aHTeponaTepasiHa TopakoToMuja ca IECHOM JOHOM
nobektommnjom. MakpoCKONCK, AECHN AOHM PeXak je CKOpO
MOTNYHO 610 3aMereH H6eNOXKYTM, CONMAHUM TYMOPCKAM TKI-
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BOM OKPY>eHUM nceyfoKancyom, Hajseher npomepa 13,5 cm.
XVCTOMOLWKMM NPErneAoM 1 UMYHOXVICTOXEMMjCKOM aHam30oMm
MOCTaBJbeHa je AujarHo3a MHTPanyIMOHAIHOT CONIUTApHOT Gu-
6po3Hor Tymopa ca manom moryhHowhy manursuteta. 36or
NPKCYCTBa HEMOBOJLHUX MPOFHOCTUYKIX NapameTapa (Benw-
UMHe TyMOpa 1 X1nepLenynapHocTy), NpenopyyeHe cy yewhe
KoHTporsie. foAuHy 1 No faHa nocsie onepaumje 6onecHuua ce
Bobpo oceha 1 Hema 3HaKoBe peuuaviBa 6onecTu.
3aKsbyyak VIHTpanynMoHanH1 conutapHu GuéposHn Tymop
je peTka Heonasma Koja 300r Laponvike XNCTONOLLKE CIINKe
MOXe [la UMUTMPA Aipyre MeKOTKBHE TYMOPE, Te NpefCcTaB/ba
3HayvajaH AnjarHoCTMYKM 13a30B. /iIMnepaTtunB y neyemry je KOM-
nieTHa eKkcuyu3nja Tymopa, anu ¢ 063Mpom Ha To fa Mopdo-
JIOLLIKA C/IMKa Huje Moy3aaH NpeTcKasaTesb NMoHallakba TyMopa,
HeoMnxofHe Cy PeA0BHe 1 AOXKNBOTHE KOHTPOJE.

KrbyuHe peun: conutapHy Grbpo3HU TYMOP; MHTPanyIMOHas-
HY; AWjarHo3a; LUTOMOrnja; UMYHOXMCTOXEMUjA
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Spermatic cord angiomyolipoma misdiagnosed
as inguinoscrotal hernia

Goran Aleksandric', Vuk Aleksi¢?, Perica Jockic3, Zorana Bokun*

'Zemun Clinical Hospital Center, Surgery Department, Belgrade, Serbia;
2Zemun Clinical Hospital Center, Neurosurgery Department, Belgrade, Serbia;
3Zemun Clinical Hospital Center, Urology Department, Belgrade, Serbia;
“*Zemun Clinical Hospital Center, Pathology Department, Belgrade, Serbia

SUMMARY

Introduction Angiomyolipomas represent neoplasms of mesenchymal origin, made up of abnor-
mal thick-walled blood vessels, smooth spindle muscle cells, and mature adipose cells. The most
common site of origin are kidneys, and other localizations are extremely rare. We represent a case
of a spermatic cord angiomyolipoma misdiagnosed as incarcerated inguinoscrotal hernia, and to
our prudence this is second described case of an angiomyolipoma localized in the spermatic cord.
Case outline We present a case of a 63-year-old man presented with high fever and difficulty in
walking due to pain and swelling in the right groin. According to the clinical examination and
laboratory tests, presumptive diagnosis was incarcerated inguinoscrotal hernia, so the patient was
immediately operated on. The exploration of the inguinal canal showed a timorous mass, 9 x 9 cm
in size, with the origin from the spermatic cord, so radical inguinal orchiectomy was performed
with the removal of the tumor mass. Histopathological and immunohistochemistry examination
suggested angiomyolipoma of the spermatic cord. The postoperative course was uneventful.
Conclusion Although rare, an angiomyolipoma of the spermatic cord must be included in the
differential diagnosis of scrotal masses. Also, we advocate additional diagnostic procedures (ultra-
sound or computed tomography) for every inguinoscrotal mass before undertaking surgery, since
a variety of different causes can be found. After definitive angiomyolipoma diagnosis is obtained,
further investigation is needed, especially brain computed tomography due to possible tuberous

sclerosis coexistence.

Keywords: angiomyolipoma; extrarenal neoplasm; spermatic cord tumor

INTRODUCTION

Angiomyolipomas (AML) are neoplasms of
mesenchymal origin, made up of abnormal
thick-walled blood vessels, smooth spindle
muscle cells, and mature adipose cells, probably
derived from perivascular epithelioid cells [1].
The kidneys are the most common site of ori-
gin, and AML represent the most usual benign
resectable kidney tumors [2]. Other localiza-
tions are exceedingly uncommon [3].

We present a rare case of a spermatic cord
AML misdiagnosed as incarcerated inguino-
scrotal hernia.

CASE REPORT

We present a case of a 63-year-old man present-
ed to our general surgery emergency department
with high fever and difficulty in walking due to
pain in the right groin for a few days. The clini-
cal examination revealed irreducible inguino-
scrotal swelling on the right side and tenderness
to touch, measuring about 6 x 4cm with over-
lying erythematous skin changes. The patient
noticed an inguinal mass about one year ago, but
without any other symptoms. Laboratory tests

showed leukocytosis (14,200 leukocytosis/pL).
Presumptive diagnosis was of an incarcerated
inguinoscrotal hernia. The patient’s medical his-
tory was significant for type 2 diabetes mellitus
and arterial hypertension. The patient was im-
mediately taken to the operating room. Surgery
started with a right inguinal approach. The ex-
ploration of the inguinal canal was performed.
The spermatic cord was dissected and showed
a tumorous mass that was 9 x 9 cm in size. The
urologist was immediately called to the operat-
ing room, and radical inguinal orchiectomy was
performed, with high ligation of the right cord
and removal of the entire tumor mass. Poste-
rior inguinal wall weakness was observed and
the defect was repaired using the Bassini tech-
nique. Postoperative histopathological exami-
nation (Figure 1) and immunohistochemistry
(Figure 2) suggested an angiomyolipoma of the
spermatic cord. After surgery, whole-body com-
puted tomography (CT) was performed in order
to exclude other tumors, and all findings were
normal. Also, serum tumor markers (lactate de-
hydrogenase, alpha-fetoprotein, and beta human
chorionic gonadotropin) were within normal
limits. The postoperative course was unevent-
ful and the patient was discharged on the fifth
postoperative day.
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et al. [3] review are given in Figure 3. The
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Figure 1. H&E staining, magnification: (a) x40, (b) x400 AML are previously thought to be ham-
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factor, tyrosinase) modulation. In other
words, pathohistological findings of AML
typically tend to have triphasic features: my-
oid spindle cells, islands of fat tissue, and
dysmorphic blood vessels that have thick
walls and do not have elastic lamina [6,
7]. In AML immunohistochemical studies
show positive staining for various markers
such as MART1/Melan-A, muscle-specific
actin (HHF35), HBM45, calponin, NKI-C3.
Also, AML tend to be negative for renin and
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Figure 3. Extrarenal localization of AML according to Minja et al. [3]

DISCUSSION

AML are rare benign neoplasms that usually occur in the
kidneys, and account for 1% of all renal masses. Extrarenal
localization of AML is exceedingly uncommon [4]. After
kidneys, the liver and the skin are the next most common
sites of AML origin. Minja et al. [3] conducted a literature
review in 2012 and found only 52 cases of AML with ex-
trarenal localization. Summarized findings of the Minja

‘ DOI: https://doi.org/10.2298/SARH180621090A

Figure 2. Immunochemical staining: (a) CDK4 x400; (b) p16 x400; (c) alpha-SMA x100

keratin [6, 8]. In our case, histopathologi-
cal and immunohistochemical examination
revealed typical AML. On the other hand,
scrotal region tumors are mostly testicular germ cell tu-
mors, which are associated with an increase in serum tu-
mor markers. Since in our case the tumor grew from the
spermatic cord, before obtaining definitive diagnosis by
histopathology, our assumption was that germ cell tumor
is the probable diagnosis. However, the tumor markers
were within the normal range. Since AML represents a
rare entity which can be clinically present in many guises, a
pathohistological and especially an immunohistochemical
examination are the gold standard in the definitive diag-
nosis of AML.

Extrarenal retroperitoneal AML may present in a va-
riety of ways, such as incidental radiological finding, ab-
dominal pain, loin and back pain, felling of fullness in the
abdomen, diffuse pain and bleeding, hematuria, vomiting,
constipation, weight loss, abdominal mass [6]. Pain in the
right groin, high fever, and a local finding indicative of
incarcerated inguinoscrotal hernia were present in our pa-
tient. Thus, AML of extrarenal localization can appear in
many possible scenarios and diagnosis prior to obtaining
a pathohistological finding is almost impossible.

According to Minja et al. [3], CT scan is the common-
est used radiologic technique in the investigation of AML.
Also, brain CT is recommended in patients with AMS,
because about 40% of them have CT features of tuber-
ous sclerosis [6]. High proportion of fat content, which is

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):111-114
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found in the majority of AML, produces a characteristic
pattern on CT scan. Variants of AML with poor fat con-
tent (about 5% of cases) or cystic AML, as well as atypical
(epithelioid or monophasic) AML may present diagnostic
challenges on radiological studies, and in such cases, it is
very difficult to distinguish an AML from a renal cell car-
cinoma. This is also case in the patients with tuberous scle-
rosis coexistence, where up to one third of patients do not
demonstrate macroscopic fat on CT. Also, calcifications
are rare in AML [9]. MR imaging is excellent at evaluat-
ing lesions containing fat tissue, and two main sequences
are used. First, fat saturated sequences demonstrate high
signal intensity on non-fat-saturated sequences and loss of
signal following saturation of fat. The second technique is
to use in-phase and out-of-phase imaging which generates
“India ink artifact” at the interface between fat and non-fat
components. This can occur either at the interface between
the AML and surrounding tissue or between fat and other
components of the tumor [10]. Also, AML are hypervas-
cular lesions demonstrating often characteristic findings
on angiography images: a sharply marginated hypervas-
cular lesion with a dense arterial network, with tortuous
vessels (arterial phase), spiral “onion peel” appearance of
peripheral vessels (venous phase), absent arteriovenous
shunting, and intraumoral aneurysms [11]. In our case
preoperative diagnosis was not performed because of the
patient’s general state and pernicious local finding, so pa-
tient was immediately taken to operating room. However,
postoperatively we performed whole-body CT including
brain CT scan, and all findings were normal.

REFERENCES

1. Flum AS, Hamoui N, Said MA, Yang XJ, Casalino DD, McGuire
BB, et al. Update on the Diagnosis and Management of Renal
Angiomyolipoma. J Urol. 2016; 195(4 Pt 1):834-46.

2. Kwazneski li D, Merrill M, Young J, Sell H Jr. Angiomyolipoma and
Malignant PEComa: Discussion of Two Rare Adrenal Tumors. Case
Rep Oncol Med. 2016; 2016:5204092.

3. Minja EJ, Pellerin M, Saviano N, Chamberlain RS. Retroperitoneal
extrarenal angiomyolipomas: an evidence-based approach to a
rare clinical entity. Case Rep Nephrol. 2012; 2012:374107.

4. Tseng CA, PanYsS, SuYC, Wu DC, Jan CM, Wang WM. Extrarenal
retroperitoneal angiomyolipoma: case report and review of the
literature. Abdom Imaging. 2004; 29(6):721-3.

5.  Castillenti TA, Bertin AP. Angiomyolipoma of the spermatic cord:
case report and literature review. J Urol. 1989; 142(5):1308-9.

6.  Venyo AK. A Review of the Literature on Extrarenal
Retroperitoneal Angiomyolipoma. Int J Surg Oncol. 2016;
2016:6347136.

7. Tsutsumi M, Yamauchi A, Tsukamoto S, Ishikawa S. A case of
angiomyolipoma presenting as a huge retroperitoneal mass. Int J
Urol. 2001; 8(8):470-1.

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):111-114

In 1982, Friis and Hjortrup [12] reported the first extra-
renal AML in a 22-year-old female patient who presented
with abdominal pain. Exploratory laparotomy revealed
retroperitoneal peripancreatic AML weighing 11 kg. They
concluded that AML should always be treated surgically
because preoperative diagnosis is uncertain. In our case,
presumptive diagnosis was of an incarcerated inguinoscro-
tal hernia. Guided by the experience of Friss and Hjortrup
[12], as well as the fact that AML has a tendency of recur-
rence if the entire mass is not removed, if differential di-
agnosis includes AML, surgery remains the best treatment
option. Since AML of extrarenal origin are rare, guidelines
for renal AML must be taken with caution. Renal AML
found incidentally (small, asymptomatic) usually require
no therapy, although a follow-up is recommended to assess
possible growth. AML larger than 4 cm in size or symptom-
atic AML can be electively embolized and/or resected with
a partial nephrectomy. AML presented with hemorrhage
often require emergency embolization or resection as a life-
saving procedure. mTOR inhibitors are shown to decrease
the size of AML; however, larger studies are needed [13].
After reviewing the literature and taking into account our
experience, we strongly advocate surgery in patients with a
presumed diagnosis of AML of extrarenal origin.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
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AHruomuonunom cnepmaTtu4yHe Bpnue norpewHo ,Cl,MjaI'HOCTMKOBaH Kao

WHIBMHOCKPOTA/IHa KKU/1a

lopaH AnekcaHgpuh', Byk Anekcnh?, Mepuua Joukuh?, 3opaHa bokyH*

'KnuHnyko-6onHnukn LeHTap 3emyH, Cnyxba xupypruje, beorpag, Cpbuja;
2KnuHnuKo-60nHNYKM LieHTap 3emyH, Ciyx6a Heypoxupypruje, beorpag, Cpbuja;
*KnuHnuko-6onHMuKM LieHTap 3emyH, Cnyxb6a yponoruje, Beorpag, Cpbuja;
“KnnHnuko-60nHMYKM LeHTap 3emyH, Cnyx6a natonoruje, beorpag, Cpbuja

CAMETAK

YBop, AHTMOMMONMNOMM NPefCTaB/bajy TYMOPE Me3eHXVM-
HOT MopekJia cacTaB/beHe of abHOPManHUX KPBHUX Cy[0Ba
nebennx 3ugoBa, mMaTkux MuwmhHyx henwvja v 3pennx MacHmx
henuja. Hajuewhe HacTajy y 6y6pesnma, a gpyre nokanusauuje
Cy n3y3eTHO peTke. MpuKasyjemo cnyyaj aHrmoMmonunoma
cnepmMaTuyHe BprLe NOrpeLlHo ANjarHOCTUKOBAHOT Kao YK-
neLTeHa MHrBUHOCKPOTaTHA KMAa; MO HalleM Ca3Hatby, OBO je
JpYru onmcaHy Cilyyaj aHrMomMmMonmnomMa oBe siokanusauyje.
Mpuka3 6onecHuKa MNpukasyjemo ciyyaj MyLIKapLa cTapor 63
rof\He KOjui Ce jaBro Y Hallly yCTaHOBY 300r NOBULLEHE TeNecHe
TemnepaType 1 oTeXaHor xofa ycses 6ona 1 oToka y AecHoj
npenoHu. Mpema KAnHUYKOM Hanasy 1 1abopatopujckum
npeTparama NpeTrnocTaB/beHa AnjarHo3a buna je yknewreHa
VHTBMHOCKPOTaHa Kuna 1 6onecHyK je XTHo onepucaH. Ekc-
naopaLyjomM MHFBUHAJTHOT KaHasla youeHa je TyMopcKa maca
AUMeH3uja 9 X 9 cm nopekna cnepmaTuyHe BprLe, 36or vera
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je yunreHa pagukanHa MHrBMHaNHA OPXMEKTOMM]ja ca YK-
narbarbeMm Liesie TYMopcKe Mace. X/CTONaToNoLWKM 1 IMYHOXUC-
TOXeMU]CKI Hana3 Cy yKka3anu Ha aHrVioMOINIOM CrepMaTiiyHe
Bpnue. MocTonepaTnBHY TOK je NPOTEKao ypefHo.

3aKksbyyak /1ako peTku, aHrvioM1MonmMnomu criepmaTtiiyHe BprLe
Mopajy 61Tn yKIbyueHn y andepeHLmjanty anjaHosy Tymedak-
Lmja y IHrBHOCKPOTanHoj peruju. Takohe cmMaTpamo fja 6v oba-
B/batbe AOMYHCKUX AMjarHOCTUYKMX NpoLeaypa (ynTpassyyHu
npernep v KomnjyteprizoaHa Tomorpaduja) 6uno 3HayajHo
npe onepaTMBHOT 3aXBaTa, jep ce Mory Hahw pa3nuunTi nato-
noLwkm cynctpatu. Mocne nocraBbatba AeGUHUTUBHE AUjarHose
aHrviommonunoma notpebHa je Aarba AnjarHOCTUKa, @ NOcebHO
KomnjyTepu3oBaHa Tomorpaduja Mo3ra, 36or moryhe Koersmc-
TeHLWje aHrMomMnonuvrnoma v TybeposHe cknepose.

KrbyuHe peun: aHrioM1ONMMOMY; eKCTPapeHanHu Tymopu;
TyMOp CriepmaTuyHe BprLe
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18F-FDG PET/CT “hepatic superscan” in incomplete
Carney triad

Ljiljana Zivgarevi¢, Nebojsa Kozarevi¢, Svetlana Zuni¢
Clinical Center of Serbia, Center of Nuclear Medicine, National PET Center, Belgrade, Serbia

SUMMARY

Introduction Carney triad is a rare non-hereditary condition characterized by gastrointestinal stromal
tumors — intramural mesenchymal tumors of the gastrointestinal tract with neuronal or neural crest cell
origin, pulmonary chondromas, and extra-adrenal paragangliomas. The term incomplete Carney triad
more precisely refers to the occurrence of at least two of these tumor types. Carney triad named after
J. Aidan Carney is considered to be a specific type of multiple endocrine neoplasia. Less than 30 cases
of complete and less than 100 cases of incomplete Carney triad have been reported worldwide. Carney
triad primarily affects young women (mean age of onset of 20 years).

Case outline A 35-year-old female patient had an initial presentation at the National PET Center, Clinical
Center of Serbia, after the gastrectomy, with multiple hepatic metastases as well as bilateral pulmonary
chondromas. 18F-FDG PET/CT scan revealed the following: 1) intense 18F-FDG uptake in the liver meta-
static lesions, with reduced physiological activity in the brain and heart, bowel, and renal tracer uptakes
commonly known as FDG hepatic superscan; 2) multiple irregular-shaped lesions, mostly calcified in
bilateral pulmonary parenchyma; 3) a nodular lesion in the left adrenal gland with accumulation of
18F-FDG in its anterior part.

Conclusion The present study describes a hepatic superscan in a patient with incomplete Carney triad,
including gastrointestinal stromal tumors and pulmonary bilateral chondromas, as well as a tumor in
the left adrenal gland.

Keywords: GIST; 18F-FDG PET/CT; hepatic superscan; Carney triad; tartrate-resistant acid phosphatase

INTRODUCTION

Carney triad was first described by Carney et
al. [1] in 1977. This medical entity [the triad
of paragangliomas, gastrointestinal stromal
tumors (GISTs) and pulmonary chondromas]
named Carney triad was latter distinguished
from the dyad of paragangliomas and gas-
tric stromal sarcomas (Carney-Stratakis syn-
drome) [2]. Carney triad belongs to the group
of rare diseases [3, 4]. GISTs are generally Kit
(CD117)-positive, mesenchymal tumors of the
gastrointestinal tract [5].

The molecular basis of GIST is important for
the understanding of GIST biology [6].

GISTs are the most common mesenchymal
neoplasms of the gastrointestinal tract with ma-
lignant potential. They can be associated with
synchronous tumors of different histogenesis,
although uncommonly [7]. In some cases, these
tumors can be neuroendocrine in origin [8].

According to the publication of Ignjatovi¢
[9], about 55% of GISTs had malignant behav-
ior. Correct diagnosis of GIST was based on
immunohistochemical studies and biological
behavior upon the clinicopathological param-
eters in 90% of the cases [9].

We report the visualization of an incomplete
Carney triad in 18F-fluorodeoxyglucose (18F-
FDGQG) positron emission tomography — com-
puted tomography (PET/CT) study in GIST
postoperative phase and try to understand the

anticipated coexpression of tartrate-resistant
acid phosphatase in different organs, as they
are liver and lungs.

CASE REPORT

A 35-year-old female patient had an initial pre-
sentation at the National PET Center, Clinical
Center of Serbia. Her medical history revealed
a GIST diagnosed in 1989 and followed up with
surgery (subtotal gastrectomy at the age of eight
years, as well as total gastrectomy at the age
of 23 years). The disease worsened in spite of
surgery and chemotherapy and a recent clinical
examination showed multiple hepatic metasta-
ses and bilateral pulmonary chondromas.
After the patient’s fasting six hours before
the PET/CT study, and the median cubital vein
cannulation, injection dose of 200 MBq 18F-
FDG was applied, followed by a 90-minute data
acquisition. 18F-FDG PET/CT examination on
a 64-slice hybrid PET/CT scanner (Biograph;
Siemens Medical Solutions USA, Inc., Malvern,
PA, USA) was performed 90 minutes after trac-
er application. A three-dimensional PET scan
(three minutes per bed position) and low-dose
non-enhanced CT scan was acquired from the
base of the skull to the mid-thigh. Multidetec-
tor CT was acquired with 120 kV and with au-
tomatic, real-time dose modulation amperage
[CareDose4D (Siemens Healthcare GmbH,
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Erlangen, Germany], with the baseline be-
ing 45 mA) (slice thickness of 5 mm, the
pitch of 1.5, and a rotation time of 0.5 s). CT,
PET (attenuation-corrected), and combined
PET/CT images were displayed for analysis
on a single Multimodality Workplace (Sie-
mens Healthcare GmbH).

The study revealed elevated right semi-
diaphragm with heart dislocation to the left
hemithorax (Figure 1).

There are multiple irregular-shaped le-
sions in bilateral pulmonary parenchyma,
mostly calcified, partially consisting of a
soft component, without increased uptake
of 18F-FDG: 1) a single calcified (616 HU)
lesion with a 13 x 12 x 16 mm diameter
(AP x LL x KK) in the apical segment of
the upper lobe of the right lung; 2) calcified
(814 HU) lesion, soft tissue (57 HU), lesion
diameter 36 x 33 x 33 mm (AP x LL x KK),
perivascular paratracheal right at the
Th3/Th4 level; 3) a single calcified lesion
(540 HU), soft tissue (44 HU), lesion di-
ameter 25 x 25 x 41 mm (AP x LL x KK)
in the anterior segment of the upper lobe
of the right lung; 4) a single calcified lesion
(831 HU), soft tissue (71 HU), lesion di-
ameter 35 x 30 x 23 mm (AP x LL x KK)
in a lateral segment of the middle lobe of
the right lung; 5) a single calcified lesion
(652 HU), soft tissue (57 HU), lesion di-
ameter 20 x 18 x 18 mm (AP x LL x KK)
in the anterobasal segment of the low lobe
of the left lung (Figure 2).

Augmented liver 20 x 24 x 27 cm
(AP x LL x KK) contained multiple single
and confluent hypodense lesions with in-
tense uptake of 18F-FDG (SUVmax 27)
and lesions without any uptake of 18F-FDG
reflecting areas of necrosis in the “hepatic
superscan” (Figure lc, Figure 3).

There was a nodular lesion 30 x 12 mm
in size (AP x LL) with intense accumulation
of 18F-FDG (SUVmax 21) near the medial
contour of the anterior part of the spleen
(Figure 4).

The right kidney was dislocated cau-
dally (level L3/L5) (Figure 3B). There was
anodular lesion diameter 31 x 16 x 21 mm
(AP x LL x KK) in the left adrenal gland
with accumulation 18F-FDG (SUVmax 3.1),
in the anterior part of the nodular lesion
(Figure 5).

Diffuse intense 18F-FDG uptake in the
liver on PET, with reduced physiological
activity in the brain and heart, bowel, and
renal tracer uptakes is commonly known as
FDG hepatic superscan (Figure 1c) [10, 11].

Zivgarevic Lj. et al.

Figure 1. A - axial CT, fused PET/CT; B - coronal CT, fused PET/CT; C — (maximum inten-
sity projection) PET images of elevated right semi-diaphragm with heart dislocation
to the left hemithorax

Figure 2. A - coronal, B - sagittal, C - axial CT, fused PET/CT (mediastinal window) im-
ages of bilateral pulmonary chondromas

Figure 3. A - Coronal, B - Sagittal, C - Axial CT, fused PET/CT images of multiple single
and confluent hypodense lesions with intense uptake of 18F-FDG; lesions without any
uptake of 18F-FDG show areas of necrosis in the hepatic superscan image
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18F-FDG PET/CT “hepatic superscan”in incomplete Carney triad

Figure 4. Axial CT, fused PET/CT images of the
nodular lesion near the medial contour of the
anterior part of the spleen with intense uptake
of 18F-FDG

DISCUSSION

Multiple neoplasia syndromes are often considered with
the presentation of multiple rare primary tumors in young
patients. It is important to recognize the possibility of other
primary tumors when associated neoplasms are detected
[12]. The term Carney triad refers to the occurrence of at
least two of the following tumor types: GIST, pulmonary
chondroma, extra-adrenal paraganglioma. In a small per-
centage of affected patients, adrenocortical adenoma (a
benign tumor of the adrenal gland) or esophageal leio-
myoma (a benign tumor of the esophagus) may also occur
[13]. The Carney triad is an extremely rare syndrome, with
fewer than 30 cases reported with all three tumors pres-
ent, and fewer than 100 incomplete cases having two of
the three tumor types present [13]. According to Carney
in 1999, chondromas developed in 76% of patients [13].
The present report describes the patient with incom-
plete Carney triad, including GIST and pulmonary bilat-
eral pulmonary chondromas, as well as the tumor in the
left adrenal gland. This is a demonstration of the 18F-FDG
PET/CT utility in diagnosis / differential diagnosis in some
of the rare diseases. The hepatic superscan was demon-
strated in the reported case of an incomplete Carney triad.
The multiorgan (liver, lungs) molecular coexpression of
tartrate-resistant acid phosphatase (TRAP) in immunocytes

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):115-118

Figure 5. A - Coronal, B - Axial CT, fused PET/CT images of the nodular lesion in the left
adrenal gland with accumulation of 18F-FDG in the anterior part of the nodular lesion

belonging to monocyte/macrophage lineage should be
anticipated as of importance in the pathogenesis of this
clinical case. Physiologically, TRAP is primarily a cyto-
chemical marker of macrophages, osteoclasts, and dendritic
cells [14]. Under normal circumstances, TRAP is highly
expressed by osteoclasts, activated macrophages, neurons,
and by the porcine endometrium during pregnancy [15,
16]. In newborn rats, TRAP is also detectable in the spleen,
thymus, liver, kidneys, skin, lung, and heart at low levels.
TRAP expression is increased in certain pathological condi-
tions. These include leukemic reticuloendotheliosis (hairy
cell leukemia), Gaucher’s disease, HIV-induced encepha-
lopathy, osteoclastoma and osteoporosis, and metabolic
bone diseases (available at https://en.wikipedia.org/wiki/
Tartrate-resistant_acid_phosphatase).

TRAP is a glycosylated monomeric metalloprotein
enzyme expressed in mammals and characteristic for its
expression in activated osteoclasts and macrophages and
was proposed as a driver of metastasis and was associated
with clinically relevant parameters of cancer progression
and cancer aggressiveness [17, 18].

The coexistence of an adrenal tumor with incomplete
Carney triad indicates possible neuroendocrine origin and
inclusion in multiple endocrine neoplasia syndromes.

Conflict of interest: None declared.
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CynepcKeH jetpe 18F-FDG PET/CTy HekomnneTHoj KapHujeBoj Tpujaau

JburbaHa 3uerapesuh, Hebojwa Kosapesuh, CBetnaHa MKyHuh

Knunnukn yeHtap Cpbuje, LieHTap 3a HykneapHy meauuuHy, Haunonanuu NMET yeHTap, Beorpag, Cpbuja

CAXETAK

YBop KapHujeBa Tpujafia je peTKo HeHaciefHo oborbere
Koje ce KapaKkTepulle NPUCYCTBOM raCTPOUHTECTUHANHOT
CTPOMAJTHOT TYMOpPa — MHTPaMypanHu Me3eHXManH1 TyMopu
racTPOUHTECTUHANHOT TPAKTa NMopeKsia HeypasnHor rpebeHa,
NpWCYCTBOM XOHAPOMa Y nayRHOM TKVBY 1 eKCTpaagpeHan-
HYX NaparaHravoma. lNpeuunsHuje, MeANLMHCKN eHTUTET MOA,
Ha3MBOM HeKoMMneTHa KapHujeBa Tpujaga ogHOCK ce Ha npu-
CYTHOCT HajMatbe ABa O HaBeAEeHUX T1NoBa Tymopa. KapHujesa
Tpujaga je pobuna Hasms no J. Ejnany KapHujy 1 cmatpa ce cne-
LMGUYHUM TUTIOM BULLECTPYKe eHAOKPYHe Heonnasuje. flocag
je nybnukoBaHo Marbe of 30 ciyyajeBa KOMMIETHE U Makbe Of
100 cnyyajeBa HekomnneTHe KapHujese Tpujage. KapHujesa
Tpujaga ce Hajuewhe nojasbyje kog Mnahrx ocoba KeHcKor
nosna (mpoceyHe XnBoTHe 061 oKo 20 rogmHa).

Mpukas 6onecHunka bonecHuua ctapoctu 35 roguHa ynyhe-
Ha je Ha ucnuTreatbe y HaumornanHwm MNET ueHtap KnuHnykor
LeHTpa Cpbuje, nocne ractpekTommje, ca Hanasom 6pojHMX

DOI: https://doi.org/10.2298/SARH190912117Z

MeTacTasa y jeTpu u 060CcTpaHuM nayhHUM XOHAPOMUMA.
Crynujom 18F-FDG PET/CT fokasaHo je npucyctso cnegeher:
1. MIHTEH3MBHO Be3uBatbe 18F-FDG y 6pojHM MeTacTa3ama y
jeTpw, ca pefyKoBaHUM Be3MBarbeM y MO3TY, CpLy, LipeBuma
1 6ybpe3unma, LWTO oaroBapa onvcy cynepckeHa jetpe FDG; 2.
BULLECTPYKe Nle3unje HenpaBuiHor obnnka, Hajsehm genom
KanunduKoBaHe, ca MatbyiM YAENOM MEKOTKVBHE KOMMOHEHTE,
060cTpaHo y nnyhHOM napeHxumy; 3. HopynapHe nesuje y neBoj
Hapby6peXxHOj Xne3au, Koja y CBOM npefHem Aesly nojayaHo
Hakynsba 18-FDG.

3akmwyyvak OBaj npurKas onucyje Hanas cynepckeHa jetpe Kog,
6onecHuLe ca HekomnieTHOM KapHujeBoM Tpujagom, Koja y
KOHKPETHOM CJlyuajy YKIbyuyje XenyfauHu racTpOMHTeCTUHAN-
HW CTPOMAJIHUN TYMOp 1 06oCTpaHe XoHapome y nnyhrma, kao
1 MPYCYCTBO TyMOPa Yy N1eBOj Haf0bybpexHoj xne3au.

KrbyuHe peun: TVCT; 18F-FDG PET/CT; cynepckeH jetpe; Kap-
HujeBa Tpujaaa; kucena docdartasa pesncTeHTHa Ha TapTpaTt
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Jovan Apostolovi¢, MD, the first Serbian medical
doctor - life and work achievements
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SUMMARY

Jovan Apostolovic¢ was born between 1730 and 1735, in Buda and died in 1770 in Novi Sad. He was
the first Serbian physician who acquired the title of a medical doctor with his doctoral thesis. After his
graduation from the Halle Medical School in 1757, he defended his doctoral thesis there, titled “How
Emotions Affect the Human Body"” This thesis, considering the time of its publication, was the first in the
history of medicine that studied psychosomatics taking into consideration the influence of emotions on
human organism. Upon his arrival to Novi Sad, in 1759, Apostolovi¢ had founded his medical practice
as an only graduate physician in the town. When, after its outbreak in Belgrade, Srem and Banat, the
plague threatened to spread to the Novi Sad area, he was appointed the town’s doctor in 1763, but was
resolved from this position in 1765, since the Magistrate was not able to handle the pressure from the
barbers, catholic priests and German population of the town. After losing this position, he continued
with his medical practice in Novi Sad, till 1770 when he died of tuberculosis.

Keywords: Buda; doctoral thesis; 18" century; psychosomatic; emotions

INTRODUCTION

Jovan Apostolovi¢ was the first Serb to hold a
doctorate in medicine and the first Serb with a
university degree. There are no reliable histori-
cal data about the exact year of his birth, but it
is known that he was born in Buda, between
1730 and 1735 [1-5]. At the time of his birth,
Serbs living in Buda outnumbered the Hungar-
ian population, since there had been Serbian
merchants, craftsmen, clergy and a handful of
Serbian intellectuals living in Buda even before
the Great Migration of the Serbs (Figure 1) [6].
Jovan received a traditional, Orthodox Christian

upbringing. Eager to learn, he started his ed-
ucation in his hometown of Buda, at a lower
gymnasium, the so-called Latin School [1, 2, 5,
7], and with the support of his teacher, Damjan
Ignjatovi¢, he continued his secondary educa-
tion in Pressburg (today’s Bratislava), where
he graduated from the Lyceum, a Protestant-
Evangelical gymnasium, in 1754 [1, 5, 7, 8]. It
is no coincidence that Apostolovi¢ continued
his education in Pressburg, rather than Pest.
The community in Pressburg was Protestant,
which means it was home to more progressive
and liberal thought than Catholic environments
like Pest or Vienna. The time Jovan Apostolovi¢

5

Figure 1. 18" century Buda
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Figure 2. 18th century Halle

spent at the Lyceum in Pressburg contributed greatly to his
social and intellectual development [5].

Medical studies in Halle

After graduating from the Lyceum in Pressburg, Jovan
Apostolovi¢ continued his education as a student at the
Faculty of Medicine, in the Prussian Protestant city of Hal-
le, on May 18, 1754 (Figure 2) [7]. Halle was a large and
highly populated city for its time, due to the great number
of schools; in 1782, Dositej Obradovi¢ called it “the seat of
the muses and divine sciences.” Apostolovi¢ went to Halle
to undertake his medical studies because this faculty of
medicine was founded as early as 1694, Halle was a pres-
tigious university town, but it is also certain that he was
influenced by his Protestant professors in Pressburg. Nev-
ertheless, the principal reason he did not choose Vienna,
which is only 80 km away from Pressburg, are perhaps in
the fact that the University of Vienna was Catholic and
that a Protestant city like Halle undoubtedly held a greater
appeal for Apostolovi¢. In addition, the medical faculty in
Vienna lacked botanical gardens, chemistry laboratories,
and clinics since it was only starting to gain recognition
[1,7]. In 1749, Maria Theresa entrusted the reform of the
faculty to Gerard van Swieten, who had studied under Her-
man Boerhaave, a professor at the faculty of medicine in
Leiden, the Netherlands [1, 9, 10].

Jovan Apostolovi¢ studied medicine in Halle for approx-
imately three and a half years (1754-1757), and records
about this period of his education are scant. However, it is
known that he was an exceptional student, and that he was
taught, among others, by three distinguished professors.
Johann Juncker was a prominent German physician and
chemist who played a major role in transforming Halle
into an internationally recognized center for practical
medical training and clinical teaching [1, 11]. Friedrich
Hoffmann, the son of Friedrich Hoffman Senior, was a
German physician and chemist, one of the founders of the
medical faculty in Halle, famous for introducing a series of
transformative medicines into German medical practice
[1, 12]. He was also taught by Andreas Elias Biichner, who
authored a number of volumes on physiology, pathology,
and pharmacology [1, 13].
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Figure 3. Front cover of Apostolovi¢'s Doctoral Thesis

DOCTORAL THESIS

On October 20, 1757, in Halle, Jovan Apostolovi¢ defended
his doctoral thesis entitled “How Emotions Affect the Hu-
man Body” (Lat. Dissertatio inauguralis medicophilosophica
exhibens modum quo affectus animi in corpus Humanum
agunt generatim), thus becoming the first medical doctor
among Serbs, and the first who has researched the influ-
ence of emotions on the body in such a modern way [1, 2,
7, 14]. It is interesting that the date stated in the document
is October 12, therefore we can deduce that the defense of
the thesis was postponed until October 20 [1].
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Figure 4. 18th century Novi Sad

Jovan Apostolovics doctoral thesis was written in Latin,
while on its cover (Figure 3) Apostolovi¢ signed his name
as Buda Serbus (A Serb from Buda). What follows is a
whole page of eulogy dedicated to the Viennese Medical
School reformer, Gerard van Swieten [1, 7]. Apostolovi¢
may have dedicated his dissertation to Gerard van Swieten
because van Swieten was a highly influential person, but
also as a kind of apology for not having studied in Vienna
at the Medical School there. Medical studies in Vienna
took five years, which was two years more than in Halle,
which might have influenced his choice [1, 7]. In the four
pages of the foreword, Apostolovi¢ states that he “might
be the first and the only one belonging to the glorious
Serbian people who dedicated his spirit to medical science”
He also expresses his hopes that “my people, famous for
their destiny and their arms, would become famous for
their literature and science that would contribute to the
spiritual and bodily health. Maybe they will start the pro-
cess of enlightening themselves, which would represent a
struggle, not by a sword, but by art, for the benefit of their
sweet homeland” [1].

Jovan Apostolovi¢’s doctoral thesis, with the title “How
Emotions Affect the Human Body” is comprised of 40 pag-
es divided into 65 paragraphs. Its content encompasses the
basic elements of psychology, supported by the medical
foundation of the time, with definitions and interpreta-
tions of the notions such as sensation, perception, and
neural tone. Some of the interesting statements during
Apostolovic¢s lifetime claimed that “the thinking process
stops when a pressure affects the brain,” that “the nerves
are hollow and filled with liquid,” that “when the flow
of the liquid is obstructed, due to pressure, the thinking
process ceases to exist, which happens in cases of vertigo,
when a person endures a great sorrow, or in similar in-
tensive emotional states,” as well as that “thoughts can be
changed if the liquid in the nerves is changed with some
noble wine, diet, or opiates” [1].

In his dissertation Apostolovi¢ claims that the neural
liquid has the ability to think, and that the movement of the
liquid through some parts of the brain produces thoughts;
namely, that somewhere in the brain there is a kind of a
spirit whose power is activated with the movements of
neural liquid towards the creation of thoughts. Apostolovi¢

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):119-123

opts for the last proposition, stating that that spirit creates
the thoughts; the spirit is different from the body; its place
is in the brain and he calls it a soul. Furthermore, he offers
definitions and interpretations of the notions of sensation,
perception and their origin through senses. He claims that
nerves possess tone which depends on the “strain of certain
small fibers” and that the nerves create pressure on the
liquid in all directions, so that even the walls of the brain
are strained, and that is how the neural tone is created”
He tried to establish a relation between the philosophy and
the medicine of his era, and to explain the notion of soul
through human physiology. Krsti¢ comments: “It would be
very difficult today to follow everything Apostolovi¢ had
written. It would be even more difficult to detect precisely
all the source from which he drew” [1, 5]. It is a fact that
in his work he cited and quoted from the famous names of
his time, more than sixty of them. Apart from renowned
scientist and medical experts of the 18% century, Jovan
Apostolovi¢ also quoted lines of the Roman poet Ovid; he
cites from Roman philosopher and poet Lucretius, refers
to one of the greatest Greek philosophers, Aristotle, and
many other notable scientists and thinkers [1, 5]. In order
to understand this approach, it is important to stress the
fact that in the 18 century physiology was still a specula-
tive branch [1]. Although his thesis bears only a historical
significance today, in the history of Serbian psychopathol-
ogy it is seen as a first work in psychosomatic medicine, a
field that barely existed anywhere in the world [1, 15]. One
copy of Apostolovics dissertation is kept at the University
Library in Budapest, while the other is kept at the British
Museum in London [2].

THE LAST ELEVEN YEARS SPENT IN NOVI SAD

There is no reliable written evidence about where Jo-
van Apostolovi¢ spent the two years after he finished his
studies, but it is probable that he returned to Buda and
practiced as a doctor there [1, 2, 7]. Invited by the eco-
nomically and nationally empowered Serbian civil com-
munity, he moved to Novi Sad in 1759 (Figure 4), where
he continued working as a private practitioner. Although
Novi Sad was a leading town in Serbia in Austria-Hungary,
it did not have a single qualified doctor until the arrival
of Jovan Apostolovi¢ [1]. People were uneducated about
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their health, while lesser surgeries, tooth extractions,
setting, and immobilization of broken bones were done
by self-taught healers and barber surgeons [14]. Despite
the fact that the bishop, Mojsej Putnik, referenced Jovan
Apostolovi¢ for the post of the town doctor, the Hungar-
ian Court Chamber did not give the necessary consent.
The lack of approval was partially caused by the attitude
of the Magistrate whose 12 senators governed the town,
and who were greatly influenced by the barbers, mostly of
Germanic origin [4, 5]. When the plague that was deci-
mating Belgrade, Srem and part of Banat arrived at the
end of 1762, the Novi Sad Magistrate held a meeting with
the town councilors about the measures that needed to
be taken to stop the contagion from spreading [1, 7]. On
January 13, 1763, Jovan Apostolovi¢ was chosen for the
post of the town doctor (publicus civitatus medicus), with
the annuity of 300 forints. His degree was read aloud - and
thus publically presented - at the session of the Magistrate,
with the explanation that Jovan Apostolovi¢ deserved the
greatest accolades [1]. His strict preventative and quar-
antine measures managed to save Novi Sad from tragedy
threatened by the plague [1, 4]. Soon after the of contagion
risk was gone, some town government representatives ex-
pressed their opinion that Jovan Apostolovi¢’s salary was
too high, and that it should be cut to 200 forints a year, at
the meeting with the Magistrate held on April 28, 1763.
This is why Apostolovi¢ announced his resignation. The
town councilors believed that the town did not need a
doctor, and that the money spent on his salary could be
invested into lumber or oxen trade. When the Magistrate
was renewed on May 10, 1765, Jovan Apostolovi¢ was re-
lieved of duty as the town doctor, two and a half years
after his appointment [1, 4]. This verdict of dismissal was
certainly also influenced by his religion and nationality, as
well as the backward attitude towards health at the time,
but also by the power that the barbers, catholic clergy and
Germanic citizens had over the Magistrate [4, 5, 7]. Jovan
Apostolovi¢ continued working as a private practitioner
of medicine in Novi Sad until his untimely death in 1770,
caused by tuberculosis [1, 2, 7] (Figure 5).

DISCUSSION AND CONCLUSION

Taking into consideration that the doctoral thesis of Jovan
Apostolovi¢ was written in the 18th century, it is quite
understandable that this work was to a considerable extent
based on philosophical and speculative aspects.
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Figure 5. Sculpture of Jovan Apostolovic in front of the building of Pas-
teur Institute in Novi Sad; work of B. Jokanovi¢ donated by the author

Apostolovi€’s attempt to use the physiological phenom-
ena of “neural tone,” and the imbalanced “movement of
nerve liquid” as a proof of connection between body and
mind did not contribute much to the clinical, diagnostic
or therapeutic aspects of psychiatry, but it was certainly
an important step in stretching the boundaries of knowl-
edge which was, at the time, largely influenced by idealist
philosophy and religion.

Even though the importance of this dissertation is most-
ly national, cultural and historical, the insistence of Jovan
Apostolovi¢ that the mind and body are a dynamically con-
nected certainly makes him a founder of psychosomatic
medicine, despite the fact that nowhere in his dissertation
does he use the term ‘psychosomatic’
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[Ap JosaH Anoctonosuh, npeu CpbUH AOKTOP MeAULMHE — KMBOT U AEN0

3opaH Majuh'?, Bnagnmnp Cakau®, bopuc lonybosuh'?, KceHuja bowkosuh'?
'YHuBep3utet y Hosom Capy, MeguunHcku dakyntet, Hosu Cag, Cpbuja;

2KnuHunuky LeHTap Bojsopute, Hosu Cag, Cpbuja;

*HayuHo ApyLUTBO 32 NCTOpPUjy 3APaBCTBEHE KynType BojsoagnHe, Hosn Cag, Cpbuja

CAMETAK

JoBaH AnocTonosuh je poheH nsmehy 1730. n 1735. roguHe y
Byaumy, a npemunyo je 1770. roguHe y HoBom Cagy. brio je npsu
CPMCKY LUKONOBaHW AOKTOP MeamnLmHe. 10 3aBpLueTKy cTyaunja
MeAvumMHe y Xaney, y uctom rpagy je 1757. roarHe ogbpaHuo
[OKTOPCKY AncepTauujy nog Hasmeom ,HaumH Ha Koju yonwre
oceharba Aenyjy Ha JbyACKO TeNl0*, KOjoM je MpBM Y NCTOPUju
CPCcKe MefuLMHe 13yYaBao NCUXOCOMATMKY, pa3maTpajyhin
yTrlaj oceharba Ha Jbyacku opraHusam. Mo gonacky y Hoeu
Cag, 1759. roguHe, 06aB/bao je NpUBaTHY NeKapcKy Npakcy Kao
jeAVHU WKOMOBaHW NneKap y rpagy. 360r BenmKke onacHoCTY fa

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):119-123

Ce Kyra Koja ce Wwupwia Ha nogpyujy beorpaga, Cpema v baHata
npowwmpw 1 Ha Hoen Cap, n3abpaH je 1763. roguHe 3a rpagckor
neKapa, a Te fyHoCTu je ognykom Maructparta paspetueH 1765.
rofvHe, 1 To ycnep yTuuaja u nputricaka Tajalwmbux 6epbepa,
KaTONMYKOT K/epa 1 repMaHCKOr CTaHOBHMLITBA Ha MaruncT-
part. [locne pa3speluetba HaCTaBKO je fa paau Kao NPUBATHU
nekap y Hosom Capy, cBe go 1770. rognHe, Kaga je ympo of
Ty6epKyrnose.

KrbyuHe peun: byaum; auceprauuja; XVIIl Bek; ncxocomartcka
MeAnurHa; ocehatrba
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NCTOPUJA MEOUUWHE / HISTORY OF MEDICINE
Ap JoBaH Mujywukosuh, npeteua Kapauoxmpypruje
y Cpbuijun

Jywan Bennmmnposuh
HayuHo gpywTeo Cpbuje, Onebetbe MeanLMHCKO-OMONOLWKIX HayKa, beorpag, Cpbuja

CAXETAK

PaHu noueum kapparoxupypruje y Cpbuju oaBurjanm cy ce HemocpeaHo Mo 3aBpLueTKy pyror cBeTCKor
paTa, Kafja je NpBe onepawumje Ha ,3aTBOPeHOM CpLy” Ha [Ipyroj xupypLuKoj KnuHuuy y beorpagy, 1946-47.
roguHe o6asvio npod. ap Bojucnas CrojaHoBWN, Kao 1 reHepan-nykoBHUK, akagemMuk npod. ap M3ungop
lMano nepeceTux rogrMHa Ha BojHomeAMLMHCKO]j akagemuju, Takohe y beorpaay.

OnepaLuje Ha,,0TBOPEHOM CPLY”, Y3 MPUMEHY MaLLVHE 3a eKCTpaKkoprnopanHy upkynauujy, y Cpbuju
cy noyenu aa page 1960. rognHe Takohe MMoHMPU cprcke Kapanoxupypruje B. CrojaHouh 1 U. Mano.
lMpBe 1 HajcTapuje XMpypLUKe NHTePBEHLMje Ha cpLly pafieHe cy 3HAaTHO Npe MojaBe KapAvoxmpypruje
Kao xupypLiKke aucuunanHe. OBe UHTEPBEHLMjE Ha ,3aTBOPEHOM CpLly” 13BOhEeHe Cy nocne nospeaa
cpua 1 paheHe cy 13 HyX[e, Kao XMBOTHO cracaBajyhe.

Y pay je nocebHo AaT NpuKas npBe XMPYpPLIKM ycrelHo 36puHyTe nopeae cpua y Cpbuju, Hactane nocne
patbaBatba PEBOMBEPCKIM MpojekTuiom, ypaheHe of cTpaHe ap JoBaHa Mujywikoswha, 7. anpuna 1928.
rofyviHe Ha XMpypLLIKOM oferbetby 6onHuLe y BarbeBy. Y pagy je Aat npukas 13 6orate cTpyyHe 6uorpaduje
ap JoBaHa MujywkoBuha, Koju je mocsie 3aBpLUEHMX CTyAWja MearumHe Y beuy, 1917. roguHe, BpLumo 6pojHe
ofroBopHe dyHKUyje y 3apaBcTBy Cpbuje y nepuoay of, 1919. 1o 1944. roguHe, 1 TO Kao YNpaBHYIK 1 Wwed
XVPYPLIKVX ofiesbetba 6onHuLa y Rynpuju, Bambesy, wed xvpypruje lpagcke 6onHuue y beorpagy, npode-
cop MeguumHckor dpakynteTa y beorpafly, MMHMCTap 34paBsba, CBe A0 TparmyHe norubuje, 1944. roguxe.
KrmbyuHe peun: kaparoxupypruja; uctopuja; Cpbuja
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yBop

Kapauoxupypruja je penaTuBHO MIaja Xu-
PypUIKa ZMCHUIIINHA, KOja Cé MOCTeNeHO
pasBMjaTa TOKOM JBafleceToT BeKa, fa 61 y
IEr0BOj IPYToj IOIOBMHM, IPAKTUYHO I10CTIe
3aBpuIeTKa JIpyror cBeTCKoOr para, JOXKMBesa
IIyH 3aXBar 1 pousar [1].

Kappuoxupypruja y Cpbuju Hacrana je,
Takobe, HemocpegHO Mo 3aBpIIeTKY Jpyror
CBETCKOT paTa M MMaJja je paHe IOYeTKe Y
nopebhemy ¢ pabamem u mojaBoM Kapanoxu-
pypruje y ceery. IIpse onepanuje Ha cpity, mpe
IIPOHA/IACKA U IPMMeHe MAIINHE 33 eKCTPAKop-
HoparHy UUPKYIayjy (,,omepalyje Ha 3aTBO-
peHoM cpuy®) pabene cy y nepuony 1946-47.
Ha JIpyroj xupypuikoj KauauLy MegyuimHcKor
¢daxynrera YHusepsurera y beorpapy, koja ce
CMaTpa KOJIEBKOM CPIICKe KapAMOXUpypruje.
ITnonnp xapauoxupypruje y Cpbuju, u jefan
Meby npBuM npororanuctuMa y Esponu, 6uo
je OCHMBaY 1 IIPBY YIIPaBHMK JIpyre Xupypiike
kHuKe y beorpany, npodecop np Bojucnas
Crojanosuh [2].

IemeceTnx roguHa onepanmje Ha ,3aTBO-
peHoM cpuy” pagmie cy ce u Ha Ofebery 3a
rpynHy xupyprujy Knnanke sa xupypuike 60-
nectu BojHoMepununcke akagemuje (BMA)
y Beorpajy nop, pykoBojicCTBOM reHepas-Iy-
KOBHMKa, aKaJieMIKa, mpodecopa ap Vsupmopa
ITama [2].

CaBpeMeHa KapAMOXMPYPIyja HacTasa je
IPOHA/IACKOM, IPMMEHOM ¥ CTa/JTHUM yca-

BpIIaBarbeM MAllMHE 3a eEKCTPAKOPIIOpalIHy
LUPKY/IaLujy, Koja je omoryhua pay Ha 3ayc-
TaB/bEHOM, MUPHOM M CyBOM CpILY, IITO je Yy
Be/MKOj Mepy NoBehao curypHOCT, mpenus-
HOCT U MHAMKAIMje XMPYPUIKOT pajia.

Y Cp6uju je mpBy onepanujy Ha ,0TBOpe-
HoM cpuy” (cyrypa ASD) ypapuo npogecop
Crojanosuh Ha JIpyroj XupypuIKoj KIMHULIN
1960. ronyHe, a ucte ropguHe npodecop Ilano
je Ha BojHOMeMIIMHCKO] aKa/leMMj/ XMPYPLI-
ku kopurosao VSD [2].

Y aHanuMMa cpIicke XUpYypruje 3abeneskeHo
je ma je IpBY yCHeELIHY ollepainujy 30puma-
Bamba IOBpefie cpua ypaano 1928. roguue, Ha
Xupypuikom ofierberby 6onHuIle y BasbeBy, Xu-
pypr ap Jopan Mujymkosuh (1886-1944) [3-7].

b paga je ma ce ca KapAMOXMpPYPLIKOT ac-
TeKTa IIpMKaKe IIpBa omepalyja cpua ypahena
y Cpbuju, 1928. rofuHe, 3HaTHO paHMje HETO
HITO je KapAMOXMUPYpPIHja HacTana Kao XI-
PypLIKa AucuuIinHa. Ta mpBa oneparuja cpua
360T OBpefie PeBONMBEPCKUM IMPOjeKTUIOM,
pabena y omuroj 60mHnny, Ha ,3aTBOPEHOM
n KynajyheM cpiry, 6e3 MUHMMATHIX yCToBa
3a M3Bobherme KapAMOXMPYPIIKOT 3aXBaTa, Off
CTpaHe OIILITET XMPYPra, y yCIOBUMA IOKATHE
aHecTeslje, ¥ HOpex OPOjHUX KOMIUIMKALIMja
3aBpINNIIA Ce YCIIeNTHO 110 60/eCHNKa, KoMe
je crammeH XuBOT. Y3uMajyhm y 063up Bpe-
Me JI OKOJTHOCTY Y KojuMa je paheH oBaj ipBu
XMPYPIIKM 3aXBaT Ha CPIY, IPe/ICTaB/bao je
HECYMIbUB MEeMLIMHCKY TIOIBUT, 3HaYajaH y
ucropuju Kapauoxupypruje y Cpouju.
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XUPYPLUKO 36PUHABAE MOBPELOA
CPLIA KAO NPETEYA HACTAHKA 1 PA3BOJA
KAPANOXUPYPIUJE

[TpBe KappMOXVpYpLIKe ollepanuje, paheHe yeTpaeceTnx
U TIefleceTUX TOfIMHA, IIpe epe eKCTPAKOPIOPaTHOT KPBO-
toka (EKK), 6use cy onepanuje Ha ,,3aTBOPEHOM CpLy .
Omnepanuje Ha 3aTBOPEeHOM, Kynajyhem cpuy, y Bpio
OrpaHMYEHNM TeXHIYKIM YCTIOBMMA J KO, OTPAaHNYEHNX
Kap/IYONIaTOMOIIKYIX CTamba, Hajuelthe Cy MMajie BpeIHOCT
TIa/INjaTUBHOT XMPYPIIKOT 1edea. [lopern cBux orpaHn-
Yerba M HeIOCTaTaKa, OBa BPCTa KapAMOXUPYPIUje je, Y TOj
II04eTHOj a3y pas3Boja, UK JOHOCKIA 3Ha4ajHa IT000Ib-
IIama jefHoM Opojy OonecHnka. Orepaliyje Ha 3aTBOPEHOM,
KynajyheM cpiy, Kao IpeTeya caBpeMeHe KapayoXupypruje
Ha OTBOPEHOM U 3ayCTaB/beHOM CPIIY, MaKo cy pabeHe y Ma-
JIOM, Tj. OTpaHIYEeHOM O6POjy KapAMOXUPYPIIKIX LIeHTapa,
IIpeficTaB/bajie Cy CHAaXXAH IOACTUIA] PA3BOjy caBpeMeHe
KapAauoXupypruje, unja epa je samnodena mnocjue 1953. ro-
nuHe, Kaga je [Ton In6on y CAJ] ypamuo npBy onepanyjy
Ha ,,0TBOPEHOM cpLy” y3 momoh MamuHe ,,cpe-1ryha®
[Tponanasak 1 mpyuMeHa eKCTPAaKOPIIOpATHE LMpPKYIalyje,
Koja je oMoryhma onepanuje Ha CyBOM, 3ayCTaB/beHOM U
OTBOPEHOM CpILy, CMaTpa ce jeHuUM of, HajBehux mepu-
LMHCKUX gocTurHyha gpyre nonosune 20. Beka, YuMe je
omoryheH fapy pasBoj caBpeMeHe Kapayoxupypruje [1].

Meby omnepaTuBHMM 3aXBaTyMa Ha ,3aTBOPEHOM CPILIY',
KOju cy OMIM IpeTeda caBpeMeHe KapAuoXupypruje,
HajcTapuje XMPYPpILIKe MHTEepBeHLMje M3BoheHe cy mocie
HoBpefia cpla u pabeHe cy u3 Hy>kzie, Kao XMBOTHO CIIa-
caBajyhe (life-saving).

CMmartpa ce fia je IpBy omepanujy Ha CpIy Ypaamuo
JIynsur Pen (Ludwig Rehn) us ®pankdypra 1896. roguue,
KaJia je XupypLIKy 30piHyo YOORHY paHy leBe KOMOpe, C
TPU 1IaBa, KOpucTehy Many MHTeCTUHATHY UITTY X CBUJIe-
HU KoHall. [IpBy ycrenny penapanujy yoogHe paHe cpiia
y CAJl ypapuo je Xun (L. L. Hill) u3 Anabame 1902. ro-
AVIHe. JefHy Off CBOjMX OIlepaljyja IIoBpefie IeCHe KOMOPE,
30pUHYyTe KeTTYTCKUM IIAaBOM, ip XU je ypapuo y kyhu
noBpebheHor nanmjenTa, y MMIpoBU30BaHUM YCTIOBUMA,
Ha KYXIICKOM CTOMTY U Y3 CBET/IOCT KePO3MHCKE JIaMIIe.
ITpBY BenMKy cepujy yCIelHo 30pUHYTUX TpayMa U paHa
cpua ob6jasuo je XapkeH (Harken), paTHy Xupypr aMepud-
Ke apM1je 3a BpeMe JIpyror cBeTcKor para [1].

MPBO YCNELHO XUPYPLUKO 36PULABAE
NOBPEAE CPLIA Y CPBUJN

JleTa/paH OIVIC IIPBOT YCIIELIHOT XVPYPLIKOT 30puIbaBatba
noBpefie cpua y Cpouju (1 y KpasseBunu Jyrocmasujn) ayTop
Ip JoBan Mujyiikouh U3Heo je y CBOM pajy ,JenaH ycreo
IIaB Ha CcpIy', Koji1 je objaBibeH Y ,,CprickoM apxusy ™ [3].

[Tpema nogaruma us paga gp Mujymkosuha, o casa
je U3BPIIEHO, YKOJIMKO je TO II03HATO Y 11€710j CBETCKOj
nuTepaTypu, oko 300 maBosa Ha cpiyy. MopTanureT 13-
HOCH OKO 65%, anu oBJie Tpeba IIPUMETHTH, [ja Ce YCIIemn
cny4ajen pehe my6mMKyjy, of HeyClenux crydajesa, Ima
ce Moxe pehu, na je npouenar cmpty Behn“ [3].
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[Tanyjent gp Mujykosuha 61o je crapoctu 15 ropu-
Ha 1 6110 je pambeH PeBOMBEPCKIM IIPOjeKTUIOM Y Tpe-
JlenTy 7ieBe Ipefiihe CTpaHe IPYAHOT KOIlla U y OOMHNUITY
je IpMMJbEeH JleceT 4acoBa IOC/Ie pamaBama. [lujarnosa
je mocTaB/beHa Ha OCHOBY (PU3UKATHOT ¥ PEHATE€HOIONI-
KOT IIPeryefa, KOjuM je KOHCTaTOBaHO IIPUCYCTBO TEYHO-
CTU y TIEpUKAPJY, KO ¥ MPUCYCTBO MPOjeKTU/IA y CEHIIN
CpIja, KOjM Ceé KPeTao CMHXPOHO Ca HeTOBUM IOKPeTHMa.
Omnepannja je pabeHa y mokanHoj aHecTe3uju, a TPyA-
HM KOILI je OTBOPEH MeAMjaCTUHATHUM IIPO3OPOM II0
Poreposoj meTopu. ITocme oTBapama mepukapja eBaKky-
JICAaHO je OKO jefjlaH nuTap TaMHe KpBU. KoHcTaToBaHa
je moBpena y 6MM3NMHU BpXa leCHe KOMOpe, ca yIa3HOM
PaHOM Off IPOjeKTI/Ia BeNNYMHE KYKyPy3HOT 3pHa, KOja
HMje KpBapuna. KoMmnpecnujoMm mecHe KOMOpe Ha MeCTy
IIOBpeJie eBAKYMCaH je KOaryayM, ca IPOjeKTUTIOM, U3
IbeHe IIYI/bMHE, IITO je MOCIEeAUYHO IPOY3POKOBATIO
KpBapeme y Maasy. IUruTaaHoM KOMIIPeCcHjoM KOHTPO-
NIMCAHO je KpBapeme U3 CPIIa, a IOBpefa Of IIPOjeKTHIa
30puHYyTa je ca yeTHpu fyOOKa, IIOBpaTHa, I10jeyIHauHa
maBa, kopuirhemweM TaHKe LpeBHe ure [3]. [lepukapy je
3aTBOPEH PETKMM I0jeAVHAYHMM CBUJIEHMM HIaBOBMMA.
ITocTomepaTuBHM oIOpaBak 610 je TexaK, CIIop ¥ KOM-
IIMKOBAH ITHEYMOHNjOM U IJIEYPUTICOM, a7 Ha Kpajy
je moBpebhenn oTmymTeH Kyhi kao ycnemrso usmnedex [3].

Ha xpajy Texcra ap Mujymkosuh saxmyuyje : ,,Ca yc-
IIEXOM, ja caM 3a/j0Bo/baH. Muc/yM fia je 0BO IIPBU yCIIeNN
Clly4aj Ha CpLy y Halloj gp>kaBu. Onepanujy caM BpIINO
IIOZ, BPJIO TEWIKMM OKOTHOCTMMA... YCIIeX IIPUINCYjeM U
Op3VHM ca KOjOM caM 3aBpLINO Lie/ly Ollepalyjy, Koja Huje
Tpajajia BULIE Of 35 MUHYTa, a ¥ JIOKa/IHOj aHECTE3UjU KOjy
je oBaj meuko xpabpo mnanp>kao” [3] (Cruxa 1).

KPATKA BUOTPAOWIJA AP JOBAHA
MWJYLLKOBUTRA (1886-1944)

IIp JoBarn Mujymkosuh pobhes je 1886. y Humry. OcHoBHy
LIKOJTY ¥ TMMHAa3Mjy 3aBpIuno je y beorpany, a crynuje
MefuuVHe y beuy, rje je mpoMoBuCaH 3a JOKTOpa Me-
mpuuyHe 1917. ropune. Kao crypent, mecT roguna 6uo
je IIpefiCeIHNK OEeYKOr CTYRAEHTCKOT IPYLITBa ,,30pa“ u
YPESHMK MCTOMMEHOT JIVICTA, KOjU je 3aCTYIIa0 Ujieje jyro-
CTIOBEHCKe pajiyKajIHe HallMOHa/THe OM/IafIMHe Y CPIICKO-
XpBaTCKMM 06/1acTHMa Koje Cy ce Tafla Ha/lasuse y OKBUPY
Aycrpoyrapcke MoHapxuje. IIpen ceercku par 1914. muct
je yralieH, MHOTY CapaJHIIIV 3aTBOPEHM, Kao 1 CaM Jip
Mujymxosnh, Koji je y 3aTBOpY IpOBeO rOAVHY JaHa, a
IIOTOM je MHTepHUpPaH Y CPICKM 3apOO/beHNYKI JIOTOP Y
Benuxom Mebepy, y Mabapckoj [4, 6, 8].

ITo ocnobabamwy Bpaha ce y Cp6ujy, rae pagy Ha Bulle
PasMYNTUX MecTa M rpajjoBa, Bpiuehu pasmmunre QyHK-
nuje. Y nepuopy ox 1919. no 1923. paguo je Kao nexap
Cpe30Ba payaHCKOT, Ba/beBCKOT M TAMHABCKOL.

Topyue 1923. Bpaha ce y beu Ha crienmjamsanujy xupyp-
Iuje, The IIPOBOAY TOIMHY U 110 [JaHa, a CIIeLMja/Iusalyjy 3a-
Bpiasa y beorpapy, Ha kimununm Kog npodecopa Kocruha.

Op oxTo6pa 1925. roguHe Bpiuu GyHKIM)Y Hieda Xu-
pypruje u ynpasHuka 6onHutie y hynpuju, a o jyna 1926.
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Cnuka 1. 1p JoBaH Mujywkosuh ca 6onecHrnkom nocne
npBe ycreLHe onepaumje nospefe cpua y Cpbuju (1928)
Figure 1. Dr. Jovan Mijuskovi¢ with patient after the first
successful heart wound surgery in Serbia (1928)

1o nojnoByHe 1932. ncte PpyHKKIMje 06aB/ba Y 6OMHUIIN
y Barmpesy [4, 5].

Topuae 1933. mocTaB/beH je 3a meda caHnTeTa MyHIC-
tTapcTBa caobpahaja, a 1936. rogune nocraje BehHuk
OmnuruHe rpapa beorpapa [4, 5, 6, 9, 10].

3a XOHOpapHOT HaCTaBHMKa Ha MeMIMHCKOM ayrTe-
Ty y beorpany 3a npenmer VcTopuja Megmiae n3abpan
je 1936. ronuue [4, 9, 10, 11].

Munucrap 3npaspa y Bragy Munana Henuha mocrao je
1941. ropuHe, a 3a mweda xupypiuke cryxode Ipagcke 60i-
Hule y beorpasly mocrasbeH je kpajem 1942. rogune. Io
ocnobabamwy beorpana 1944 ropyHe, yXallllleH je ¥ CTpe/baH
Off CTpaHe IapTHU3aHa Kao ,Helpujare/b Hapopa“ [4].

ToxoM cBoje mpodecnonanHe Kapujepe, Kao med Xu-
pypuike cny>x6e BameBcke 60mHMIIe 3HATHO je moBehao
001IM 1 KBalIUTET XUPYPIIKOT paja. ¥ mepuony of 1927.
1o 1931. 6poj onepaTUBHUX 3aXBaTa ce KpeTao of 343 1o
378 roguiime (4, 5].

ITopen pemoBHOT XUPYPIIKOT paja, Ap Mujymkosuh
ny6nMKyje ¥ CTpydYHe pafioBe U3 PasTMINTHX 06/1acTH
XUPYpIHje, y CTpaHUM ¥ JOMahmM CTPyYIHMM YacomycuMa
U Y JHEBHUM JIMICTOBUMA, TTOHajBMIIe Y ,,]IpaBnu‘. baBmo
ce ucTopujoM MefuiyHe u Ha HapogHoM yHuBepsurety
IP>Kao je pasaM4YmuTa TeMATCKa IIpefjaBamba: UICTOpHja Me-
muiuHe Meconoramuje, ErunTa, MeuiyHa mpe u 1ocie
Xurmokpara, MeIMIMHA alTeKCaHIPUjCKOT 1063, Mcmama 1
Apa6rpana [9].

‘ DOI: https://doi.org/10.2298/SARH181228128V

Benumuposuh [J.

Ip Mujymxkosuh je 610 TONUTUIKM aHTAHTAXKO0-
BaH M npumnagao je Pagukanzoj crpannu [10]. bro je
U npefcenHMK Knyba BehHmka Ipagckor mormaBapcTsa
JyrocnoBeHcKe pafiuKaHe 3ajefHIIIE U TIPEICeTHNUK VICTe
3ajegHnIe 3a Cpes TAMHABCKIL.

Kao muHucTap 3apasipa, nemry Cpoujy je sa Bpeme
OKYyTIaluje OIacao CAaHUTETCKUM KOPIOHOM, CIIPEeUMBILIN
IIMpembe 3apasHuX 60IeCTH Koje Cy Tajia Xapase CyCeTHIM
3emsbama [8, 10].

ITpema HaBopuMa yctopuyapa C. hupkosuha, fp JoBan
Mujymkosuh je yxamuen 23. okrobpa 1944. u opnykom
Bojnor cyma ocyhen Ha cMpT mmog; onTy»)x60M 72 je ,,0maHo
CITY>KMO OKYIIATOPY M TT03MBA0 Hapoy, Ha 60p6y MpoTuB
HOII-a“ u na ce mocBeTHO ,,pajy Ha 06HOBU 3eMbe” [6].

Huesun muct ,ITomutnka“ je 7. HoBeM6pa 1944. ropune
06jaBIO CITMICAaK CTPE/baHMX, Ha KOME Ce Ha/Ta3usIo Me JIp
JoBana Mujymnikosuha, Koju je CTperbaH ,Kao CapafHUK OKY-
IIaTOpa jep je OpraHM30Ba0 CAHUTETCKU KOP/IOH KPO3 KOju
cy Mopare fa mpoby usbernuiie Koje Cy Imocse MpoIacTy
Jyrocnasuje npenasune y Cp6oujy. Ha Taj HaunH je uyBao
HeMayke BojHuKe oy Moryhe ermipemuje” [10]. To je 6ura je-
IMHA ,,KpUBMIIA“ 300T KOje Cy ra KoMyHucTu crperbamm! [7].

Y cprickoj ncroprorpaduju Bnaga Munana Heguha
PasIMYNTO je Ha3dMBaHa — Off ,KOIabOpaIVIOHNCTIYKE
»KBUICIIMHIIKE , ,MapMOHETCKe", I1a 10 ,,B/Iajie HAPOJHOT
cmaca“ [10, 12].

Msmeby ocraor, TBpau ce fia ,je y nuTamy ‘Bopehu
CPIICKM KBUCIMHT' U ‘camo3Banu oTar, Cpbuje ofpannje
OIICeHYT HeMayKOM BOjHOM CHAaroM', Koju je Ipuxa-
TameM M30erInIla CTBapao MUT O CeOM Kao CIIacUOILy, a ¥
OCHOBU VX MckopuinhaBajyhy 3a MaHUITYIALV}Y ‘Y OKBUPY
TIOTIUTHIKE CTy>KeHa OKYIIATOPY', laHAC Ce CTHUITIO JIO TBP-
I (Y HajropeM CIIydajy) fia je y MUTamy ‘HajKOHTPOBep3-
HYja‘ IMYHOCT cpIIcke ucropuje [12].

Moxxpa je meo ucropuje y Cpouju on 1941. no 1944.
Hajoorbe HasBao ucropuyap Cuma himpkosnh HasBaBIIN
ra ,,3a0pameHoM ernoxoM” [6].

He ynasehn y nctopmjcke KOHTpoBep3e, pasnuynTa
TyMadema forabama y Cp6uju Tokom JIpyror ceeTckor
paTa ¥ HeMauKe OKyTallje 3eM/be, IITO ¥ HUje TeMa
OBOTa pajia, YNHEHNIIA je [la CY MOMUTUIKY aHTa)KMaH
Ip Mujymkosuha, lBeros monoxaj MMHIUCTpPA 37paB/ba
y Bnagu Munana Hemiha, n npumagHoCcT nonutuny un
MOKPETY KOjI je M3Ty61Oo paT, Ha)KaloCT, yTUI[AIN Ha
IETOBY TPArn4Hy CyHOMHY.

Vwme pp JoBana MujymkoBuha Hanmasu ce Ha CIUCKY
HacTaBHUKa MeIMIHCKOT QaKynTeTa YHUBEP3UTETA Y
Beorpajy Koju cy yHa/beHM ca II0C/Ia U 13 HacTaBe y Iepu-
oy 1944-1953. u xoju cy 2001. roguHe pexabyINTOBaHN
onnykom HacraBHo-HayuHor Beha ncTor daxynrera.

MPEMNEQR AENA NMYBJIMKOBAHUX PALOBA
AP JOBAHA MNJYLLKOBURA

1. Myjymkosuh J. Jeman MHTepecaHTaH 1 pefilak CIy4aj
pynrype cnesune. Cpi Apx Lenok Jlek. 1925; 12:714-5.

2. Mujymxosuh J. Ciasmyc jemmaka [ocie pecexiuje
crpyme. Cpn Apx Henoxk Jlek. 1925; 12:719-20.
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3. Mujymkosuh J. JenHa MHTepecaHTHA U peTKa I10-
Bpefa rpaBusiHor yrepyca. Cpn Apx Lemok Jlek.
1926; 5:210-2.

4. Mujymkosuh J. Petka moBpena marepure. Cprr Apx
Lenox Jlek. 1926; 7: 627-9.

5. Mujyuikosuh J. Tepanuja teranyca Kap6on1HOM
kucenuuHoM. Cpn Apx Henoxk Jlek. 1926; 7:332-6.

6. Myjymikosuh J. Jenan cy4aj MyITUIDIMIPaHIX 110-
Bperia upesa. Cpi Apx Ilenok Jlek. 1927; 8:609-11.

7. Myjymkosuh J. Jegan ycreo maB Ha cpryy. Cpr Apx
emox Jlek. 1928; 12:963-73.

8. Mujyukouh J. Jenan cnydaj saMallHe pecekuuje
taHKor 1pesa. Cpn Apx Iemok Jlek. 1928; 2:127-9.

9. Mujymkosuh J. Tabancku. ITpuor paguorepanmuju
akyTHuX sanamema. Cpn Apx Ienok Jlek. 1928;
1:62-3.

10. Mujymkosuh J. ITpunor xupypruju nujagpparme.
Cpm Apx Lenox Jlek. 1929; 5:408-22.

11. Mujymkosuh J. Ykas o ocHuBamwy HOBe 60IHU-
e y JJlyOpoBHMKY U 0 ollpaBKaMa Koje Tpeba fia
ce usBpuIe foHecen oj Cenara 13. mapTa 1550.
MepyuuHckn npernen. 1938:7-9. (tekcT o6jaB/beH
Ha QPaHIYCKOM je3UKY).

Y oBOM papny mpukasaH je feo 6ubnnorpaduje gp
JoBana MujymkoBuha, Koja je TEMaTCKH BpPJIO XeTepOreHa
Y OTHOCH Ce Ha pasinduTe 001acTy Xupypruje: abpomu-
HaJ/IHA XMPYPTHja, eHJOKPUHA XMPYPIja, TMHEKOIOTH)a,
papmoTepanuja, Kapguoxupypruja. OBaj mpukas pajoba
MMa 3a Wb J1a TIOKa)Ke 3aXTeBe BpeMeHa U CTafiujyM Ta-
JALIEr pasBoja XUPYypruje, Koju je MofipasyMeBao BPIo
MIVPOK OIyC XMPYPLIKOT paja. Tajja HUCY IOCTOjane
CYIICTIenMjaMMCTUUKe XUPYPILIKe AMCIUIUINHE 1 OIIITH
XVPYP3U CY MOPaJIN fia OB/Ia/Iajy XMPYPILIKVM BEIITUHIMA
KOje Cy IIOKpyBasie OpojHe 1 pas3mduTe JenoBe XUpPypIIKe
naronoruje. Passojem xupypruje, Hapounto nocrne JIpyror
CBETCKOT paTa, 1 pabambeM HOBVX XMUPYPLIKMX AUCIUIIIN-
Ha 00VIM XVPYPLIKOT pajia ce Cy>KaBao U XUPYPIIKK paj
OJBUja Ce JaHAC [JOMIHAHTHO Y OKBUPY HOBIUX CIelMja-
nu3anyja u Cyncuenujanmusanmja.

ANCKYCUIA

Iomanu xoju ce Mory Hahm y nurepaTypu o fp JoBany
MujymkoBuhy cy ocKygHM, YITTaBHOM CY BaTU Y IEKCU-
korpagckoj popmu u HajBehuM frenioM 6aBe ce ITOTUTUYIKOM
u corjantoM aktyuBHolhy ip Myjynikosuha. Mebytnm, y
CKOPO CBMM KpaTKuM 610rpa KM TeKCTOBMMA II0CEOHO
je Ha3Ha4yeHa IIpBa ollepalllja XMPYPLIKOT 30pubaBama
IIOBpefie Cplia, Kojy je ap Mujymkosuh ypanuo y Bamesy
1928. ropune. IorpenHo je oBa oneparjyja npeacTaB/beHa y
JIUTEpATypU Kao ,,0llepaliija Ha OTBOpeHoM cpLy . OBa Tep-
MJHOJIOLIKA IPellKa je pasyM/bJBa IIOLITO HujeaH of obja-
B/bEHUX TEKCTOBA HMje M3aIIA0 U3 PYKY KapAMOXMPYpra.
Ip Mnuja Tpunkosuh, xupypr Bapescke 6onunue,
9MjOM MHULMjaTUBOM je Y BabeBy 2002. rofgune ocHO-
BaHa HeBJIa[MHA opraHusanyja ,Pongannja ip Joan
Mujymxosuh® [7], Hanucao je 1993. rogune TekcT ,,[Ip
JoBan MujymkoBuh, 3aueTHUK KapAuOXUpypruje y
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Cp6buju, koju cafpxxyi 06MMHMje IofaTKe 13 byorpaduje
u npodecroHanHe Kapujepe gp Mujymkosuha, ca nu-
TaTOM HeTOBOT OPUTMHAIHOT TEKCTA O IMPBOj ONepanyjn
Cpla, Kojy je ypapuo 1928. roguse [4].

YBupoM y ayropcku pap op Mujymkosuha ,Jeman yc-
Ieo 1IaB Ha cpuy” [3] MoXKe ce CXBAaTUTH CBa TeXIHA OBE
omepanyje, Koja je paheHa y yc/ioBuMa Koju Cy IIOTIIYHO
HeIIpMMepeHY JaHaIlbOj KapAnoxupypruju [3].

Y nepuopuMa rpe mpoHaznacka 1 IpyMeHe MallliHe 3a
EKK onepaumje nmospepe cpua pabene cy Ha xynajyhem
CpLy ca BelIMKMM any NPUXBAT/bUBYM PU3UKOM IIOMLI-
TO Ce paAM/IO O )XKMBOTHO cllacaBajyhum mporuenypama.
M y naHamme BpeMe y KapAMOXUPYPIIKUM LIeHTPUMa
IojelVHe IOBpeie Cplia MOTY fia ce pafe 6e3 MallllHe 3a
EKK, mTo 3aBucu off BelnunHe NMOBpefe, BpPCTe OpyKja,
MIOBpeTie OCTa/INX CTPYKTypa Cplia U APYTMX OpraHa U TKHU-
Ba UTH., /11 je HeOIIXOJHO Jia ce y C/Iy4ajy HeMoryhHoctu
30pumbaBama IIOBPefie Cplia OHA OMaX paii y YCIOBUMA
BaHTE/IECHOT KPBOTOKA, Tj. HA OTBOPEHOM CpIy. Y OIIITUM
6omHMLIaMa, KOje HeMajy KapAMOXMUPYPIyjy M MalllVHY 3a
BaHTeJIeCHY KPBOTOK, 1 JJaHAC Ce y C/Ty4yajeBUMa >KMBOTHE
yrpoxxenoctu nospebhenor u HemoryhHocTu Tpancnopra
HOBpefie cplia 30pumaBajy Ha KylajyheM cpiy on cTpane
OIIUITUX XMPYypra. YCTIOBU Y KOjuMa ce Te ollepanyje pajie y
oBUM OONHMIIAMA HIUCY ONTUMANHY, Beher cy pusuka, anm
Cy OIIpaBJiaHe J OIBHjajy ce Y JaJIeKo 60/bUM YCTIOBMMA Off
OHUX Y KojuMa cy pabheHe MMOHMPCKe ollepalje Ha CPLLY
TOKOM Ito4eTka XX Beka.

BenuunHa xupypiukor nopgsura fp Mujymkosuha u
BeroBa XpabpocCT fa ce YIYCTH Y CIacaBaibe XIBOTA MIa-
JIOM paEbeHMKY, KOji je cTurao y 6omnuny 10 catu mocie
pamaBama, JoOujajy Ha 3Ha4ajy Kajia ce Caryieajy yCIoBI
y KojuMa je omepanuja pabena.

Papuru onepaunjy nospesie cplja y ycmoBMMa I0KaaHe
aHecTeslje, ca OTBApambeM IPYJHOT Kol 6e3 eleKTPUYHOT
CTepHOTOMa, a IIPYMEHVTH MeVjacTIHAIHM ,TIPO30p " ca
pecekuujoM iBa pedpa, HeMOryhHOCT IpMMeHe NHBA3K-
BHOT XeMOJITHaMCKOT MOHUTOPMHT4, Kao 11 ofiroBapajyhux
MHQY3MOHNX pacTBOPa, 1eKOBA, aleKBATHOT XVPYPIIKOT
MHCTPYMEHTapMjyMa I IIaBHOT MaTepujaa, 1 6e3 MallliHe
3a BaHTEJIECHY KPBOTOK y IIPUIIPaBHOCTH, OWJIa je Xpabpa
1 OIIpaBJiaHa OJJTyKa Npefy3eTa 13 HeOIXOMHOCTH CIlaca-
Bama XMBOTA NOBpeheHOM maryjenry.

Omnuc xupyplike TeXHIKe, Ca MAHEBPOM aCUCTEHTA U
komipecujoM nospebene gecte Komope usMeby kaxumpc-
Ta U IIaJIlIa JIeBe PpYKe OIlepaTopa, I MUBeme paHe fy0o-
KIM, II0jeIMHAYHIM, Hau3MEHNYHUM, CBUICHUM IIaBO-
BMMa, yKa3yjy Ha KOPEKTHY XMPYPIIKY TeXHUKY.

3AKJbYYAK

HeocnopHo fja je onmepanuja yCnemHOT XUPYPIIKOT
306pimbaBaa IIPOjeKTIIHE paHe CpLia Off CTpaHe fip JoBaHa
Mujyukosuha, ypabena y BameBy 1928. rogyuse, mogsur
HACcTao y BpeMeHy Iipe pabama KapiuoXupypruje u Moxe
Ce CMaTpaTy IO yXBAaTOM 3HA4YajHUM Yy aHa/IMMa CpIIC-
Ke XIpypruje u, HoceOHO, IpeTedyoM KapANoXUpypruje

y Cpbuju.
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Crmnet uctopujckux forabaja y Cp6uju Tokom [Ipyror
CBETCKOT paTa, MOMUTUYKA JIeNaTHOCT ip Mujyuikosuha,
HeroBa aKTUBHOCT Ka0 MMHUCTPA 3IpaB/ba y BAafu
Mmunana Heguha u, Ha kpajy, mpecyna na Oyze cTpe/ban
»Kao HellpujaTes/b Hapofia“, yYYMHWIM CY Jia Ierosa Oora-
Ta MpodecnoHanHa Kapyjepa U IMOfBUT IPBOT yCIIeI-
HOT XMPYPIIKOT 36pHmaBarmba mospesie cpua y Cpouju u
JyrocmaBumju ocTajy fyro BpeMeHa Taby TeMa, IpUKPUBEHA
FeTOBOM TParndHOM CYIHOVMHOM HEIOCPENHO TI0CTIe 3aBp-
meTKa JIpyror cBeTckor para.

Pexabunuranuja fp Jopana Mujyimkosuha of ctpa-
He HacraBHo-HayuyHor Beha Mepumunckor dakynrera
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Dr Jovan Mijuskovic, precursor of cardiac surgery in Serbia

Dusan Velimirovi¢

Scientific Society of Serbia, Department for Medico-Biological Sciences, Belgrade, Serbia

SUMMARY

The beginnings of cardiac surgery in Serbia date back to the
aftermath of World War Il, when the first “closed heart surgery”
was performed in Belgrade. It was done by Professor Vojislav
Stojanovic at the Second Surgical Clinic, and shortly afterwards,
during the 1950s, by Professor Izidor Papo at the Medical Mili-
tary Academy, also in Belgrade. “Open heart surgery,” using
heart-lung machine, was introduced in Serbia in 1960, and
performed by the same cardiac surgery pioneers.

Some of the very first heart operations in the world had been
done before cardiac surgery was even officially recognized as
a surgical discipline. Therefore, they were performed only as
lifesaving procedures in patients with heart wounds.

DOI: https://doi.org/10.2298/SARH181228128V

This article describes the first successful surgical treatment of
heart wound in Serbia. It was a penetrating revolver wound,
and the operation took place on April 7, 1928, at Valjevo City
hospital, performed by Dr. Jovan Mijuskovi¢, who had received
his degree from the School of Medicine in Vienna in 1917, and
over the years worked as director and chief of surgical depart-
ments in various hospitals - Cuprija, Valjevo, as well as in the
City Hospital in Belgrade. He was elected Professor of History
of Medicine at Belgrade School of Medicine in 1936. In 1941
he was appointed Minister of Health in the pre-war Serbian
Government. Sadly, upon liberation of Belgrade in 1944, this
surgical pioneer was arrested and executed.

Keywords: cardiac surgery; history; Serbia
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Ka3susara nekapa o Benukom paty
(Doctors' testimonies of the Great War)

bpanucnas umutpujesuh

HBatha
NeKapa o

KOM PAT

Kmnra , Kasusama nexapa o Benukom pary®
IpUIpeMaHa je HeKOIVKO TOfHa, y BpeMe
KaJla ce y CBeTy obe/e>kaBaja CTOTOMIIbY-
na [Ipsor cBerckor para. ITo sammcnu aytopa
Bpane umurpujesuha (1939-2015), mpode-
copa Cromatonouxor ¢axynrera y beorpany,
UCTOpMYapa MeMIMHe U KIbYKeBHIUKA, OCUM
TI0I7IaB/ba KOja je IMYHO HAIMCAO, KIbITa Cajp-
KU M UCTPa>KMBadKe pafioBe YMji Cy ayToOpu
ucropudapu MeauiyHe CHe>xxaHa Berpkosuh,
JIyka Huxomnuh, 3opan Bauuh n Munue Yan-
xoBuh Kagujesuh. basupana je Ha HeoOja-
B/b€HUM U 00jaB/beHUM U3BOPUMA U H0raToj
momahoj 1 MHOCTpaHOj MUTEpaTypu — HHEB-
HUYKUM 3a0enelnkama 1 cehamuma ydecHIKa
para ¥ Ha pesyaTaTiMa UCTpaKVBama caBpe-
MeHUKa, Mehy kojuma ce uspBajajy pagoBu
JoajeHa y 06/1acTy UCTOPHMje CPIICKOT BOJHOT
caHutera Anekcanzapa Hepmoka. XpoHosomku
7 TEMATCKV KOHUMIIMPaHa y OKBUPY 53 10I71a-
BJ/ba, OBO je IIOTpecHa IIpuda 0 60pOM CpICKUX
Y MHOCTPAHYX JIeKapa ¥ 60lHuYapa ca erupe-
MjaMa 3apasHuX 00jIecTy, HecTalluIaMa ca-
HYTETCKOT MaTepljajia U IeKOBa, IpobieMymMa
eBaKyaluje 60lIeCHIX U pambeHux 6opana, o
cprckoj fonrory — mpenacky npexo Anbauuje,
0 CTPAIIIHOM CTpafiaiby CPICKe MIAIOCTI — pe-
IpyTa, 0 papy canuteta Ha COMyHCKOM PPOHTY
U BeTOBUM CTPYYHVIM yCIlecyMa y HeMoryhum
YCTIOBYIMA, O CAHUTeTCKUM 6asama y Adpuny,

IIpupequna: CHe>xana Bejkouh
Ayiniop: bpanucnas Jumutpujesuh
Mszgasau: Jlaryna, 2019.

Obum kmwuie: 554 cTp.
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0 CTamy 37paBCTBEHE CTYXKOe HEIOCPENTHO M0
ocnobobemy semspe...

Amn ,KasuBamwa®“ cy 1 cBOjeBpCTaH CI0-
MEHUK — CIIOMEHUK JieKapuMa, MeJULINHAPU-
Ma 1 Oo/THMYapuMa IPEeMUHYINM Ha CBOjUM
AY>)KHOCTMMA U CHOMEHMK HallopyMa HbUXo-
BUX IIPEXUBEINX cabopalja KOjyu Cy OCTaBU-
NI CBefoYEeha O HajTparuyHujeM BpeMeHy
HOBUje cprcke ucropuje. CHOMEHMUK je U ca-
MoM aytopy bpanu Jumurpujesuhy, xoju
je IpUKYIUbalbe TUX CBefoyaHcTaBa ocehao
Kao CBOjy MUCH]Y, T€ Y OBOj KIbM3M HAIMCAO:
»OHOT TpeHa Kajia caM pacTymauno Ilerpo-
BuheB paTHM JHeBHUK 1916-1918, 1 Kap cam
ce cipam [lerposuha, werose xpabpoctu, ofi-
JTYYHOCTY, BUCOKOT He CaMO PO eCHOHATHOT
HEro U TMYHOT MOpaJa... IMYHO OCETUO Kao
HajoOMYHUje 3pHIje MecKa, TToYera je MOX/ia
Moja Tepuiia, MOj YHYTpalliby TPENnopof... AKO
je IlerpoBuh Morao oHo... 3ap ja He MOTy #a
6ap o6HOBMM ceharbe Ha 1HETOBO fIero...“ [ped
je 0 KbU3N ,,Y KOHTejHepy — 3alMCH CPIICKOT
parHor xupypra 1916-1918% koja je moxxuse-
J7a nBa u3gama — mpBo 2001. rogune (beorpan,
»Anoctpod“) u gpyro 2004. ronune (beorpag,
»Bomny 3a pogureme); ;p Muxauo [Terpo-
Buh (1863-1934), oTaly cpricke paTHe XUpyp-
ruje, OO je CAaHUTeTCKY reHepa 1 npodecop
Parne xupypruje Ha MepuiynackoM ¢paxynre-
Ty YHuBepsurera y beorpany, y speme IIpsor
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CBETCKOT paTa TBOpall ¥ XUPYPr-KOHCY/ITAHT dyBeHe IIpBe
nosbcKe xupypiuke 6onnuie II apmuje y Iparomanyma,
Ha ConyHckoM pponTy (1916-1918)].

IvmurpujeBuh je Kibury mocseTuno otieyeciiisy. Haxa-
JIOCT, HUje JO>KMBeO BeHo NyOnuKoBame. To 1ITo je oHa,
MaKO OCTajia y PyKOIINCY, UIIAK yT/Ieflasia CBETIOCT JaHa
YMHM je TaKohe 1 cMO0/IoM — CMOOIOM 3ajefHNAIITBA U
capapmbe yraHoBa Cex1je 3a ucropujy Meguiuae Cprickor
JIeKapCKOT APYINTBA, KOjy je ynpaso bpana [Jumurpujesuh
CBOjMM pajIH/IM €7IaHOM J ayTOPUTETOM PEOPraHN30Bao
2009. rogune, IOC/IE ABOMELEHMCKOT IIPEKNA bEeHOT pajia.
Iberosa cexuyja je opyunia ja pyKonuc myomkyje, mpu-
pebuBama ce npuxBatmia CHexxana Berpkosuh, a cBojum
caBeTMMa U NPOHAIaKemheM MITYCTPAaTUBHOT MaTepujana
IIOMOLI/IM CY OPOjHY WIAHOBM.

CHexxana BespkoBuh je mpodecop cyncke mepniuse
MenynuuHckor ¢axynrera y beorpany y meHsuju, 1 McTo-
pyyap MeIMIMHE U KIbVDKEBHUK. AyTOp je KEbUTa ,, XpOHU-
Ka cyzcke MenuiuHe y beorpany®, ,, Xponuka Mennuius-
ckor ¢axynrera’, ,,[0CIIOANH Koju HUje 3HA0 CAHCKPUT U
IBa ICTOPMjCKO-MEAMIIMHCKA pOMaHa. Y CBOjUM KibUTraMa
U Hay4YHUM pajjoByMa O6aBua ce TemaMa IIpBor cBeTckor
para. Iben paj omnKyjy usBaHpeIaH UCTPKUBAIKY flap,
CTpI/beIbe y Tparaiby 3a CBeJ04aHCTBMMA ITPOLIIOCTH

KasuBatba nekapa o Benvikom paty

KOja ce Hajla3e y apXUBYIMA, Y TATEPATypU — IITAMIIAHO]
U OHOj Y €/IeKTPOHCKOM OOJIMKY KOja 3HaYajHUM JIeTIOM
HMje 611a Mo3HaTa foMahoj CTpyYHOj jaBHOCTH, U1 M3HAT
cBera — yMmehe jacHoT 1 y36ym/bMBOT IPUIIOBeNamka. 3axX-
Bajbyjyhyl yIIpaBo KIbVDKEBHOM JIapy KOjU je OJ/IMKOBAO
ayropa ,Kasusawa“ bpany [Jumurpujesuha, a Taxobhe
onnukyje npupehusaua CHexxany BespkoBuh, kmura je
yobmudeHa y XOMOTeHy Lie/IMHY ¥ YNTa Ce Y Iaxy.

»KasuBama“ cy pusHMIIa 3amyica 1 I71acoBa — yYeCHMKa
Benuxor para — CpIICKMX U CTPaHUX JleKapa, OOMHIYapKy
u 6onHMYapa, opUIMpa ¥ BOjHUKA, CTPAHUX HOBMHApA U
IpyjaTesba CPIICKOT Hapojia Y JbyTOj HEBOJBM, a/lii M1 HeKa-
HALIBYX VM JaHALIBUX MUCTOpUYapa U UCTOpUYapa Mefy-
1uHe. [71TacoBy 13 IPOITIOCTY U ITIACOBY U3 TaHAIIbET
BpeMeHa y 10j ce pernuhy, JoNymyjy U Ipudajy mpudy
KOja, HajjaMo ce, Hukaja Bunie Hehe 6urtu sabopasibe-
Ha. 3a He3abopaB ,KasuBamwa nekapa o Benrukom pary®
MoCce6HO je BaYKHO TO IITO je KibUTy objaBmia ,,/laryHa’,
usgaBayka Kyha ca yriemoM 1 IIMpPOKOM YMTaIad4KOM
Iy OIIVKOM.

Jenena Josanosuh-Cumuh

Mysej nayxe u itiexuuxe, beoipag, Cpbuja
jelena2767@gmail.com
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PERSONAL VIEW ARTICLE / JINYHU CTAB

How to publish your scientific work

Stephen W. Carmichael, Susan L. Stoddard

Emeritus Center, Mayo Clinic, Rochester, Minnesota, USA

In order for your scientific endeavors to im-
pact patients outside your home institution it
is valuable for your results to be published in
a peer reviewed journal. Peer reviewed jour-
nals generally have a broader distribution than
non-peer reviewed journals and they are more
highly regarded in the medical and scientific
fields. Therefore, publication of scientific re-
sults in a peer reviewed journal has a greater
potential to broadly impact patient care and
lower morbidity. To assess the influence of a
peer reviewed journal, consider the Impact
Factor® of the journal, which is a quantitative
measure of how frequently published articles
from that journal are cited in the scientific lit-
erature. A higher Impact Factor® suggests the
influence of that journal is greater.

There are two important criteria for manu-
script acceptance. The information must have
clinical relevance and it should be novel. To
demonstrate clinical relevance, the results of
your study should directly influence an im-
proved diagnostic method, procedure or aspect
of patient care. Novel information is new infor-
mation that has not been previously published.
This concept was summarized by Abraham Lin-
coln, an American president, in 1863: “I know of
nothing so pleasant to the mind as the discovery
of anything which is at once new and valuable”
In order to determine if your work is novel, con-
duct a thorough search of the scientific literature.
Center your search on journals where related
studies are published. In reviewing the various
journals, you are likely to identify the journal
that is best suited to publish your study.

As you are preparing to write the first draft
of your manuscript, keep your readers in mind.
Will they find the material interesting? Will
they be able to apply the information directly
to clinical practice, to anatomy education or,
possibly, to both?

Once you have selected the journal where
you plan to submit your manuscript, find the
instructions for authors, sometimes called the

“guidelines for authors”” It is critical to conform
to the general guidelines, paying particular at-
tention to the format for bibliographic referenc-
es. Using the proper format for references early
on in the process makes manuscript prepara-
tion much easier and more efficient.

Since anatomy and imaging techniques
broadly used in everyday clinical practice are
visual sciences, the illustrations in your manu-
script need to be of the highest possible quality.
Photographs need to have optimal resolution
and sufficient file size; graphics should be cre-
ated by a professional medical illustrator. Most
graphics are a straightforward rendering of the
relevant anatomy, but occasionally the illustra-
tor needs a deeper understanding of the topic.
This is particularly important when one is try-
ing to introduce a new anatomical concept.

Some journals allow the author to suggest
reviewers. During your literature search, note
who is doing research relevant to your study
and well-designed studies that are similar to
yours. Authors of these articles may be ap-
propriate to review your manuscript. Some
journals also allow you to specify who should
not review your manuscript. Is there anyone
in your field who would benefit from your
research not being published? Do you have a
scientific rival? This is not common for people
early in their careers, but rather tends to come
into play with some well-established scientists.

If you plan to use human specimens in your
study, it is mandatory to have obtained proper
permission from your Institutional Review
Board (IRB) before you begin. Clearly state
in your manuscript that such permission was
obtained. If you used cadaveric material, it is
appropriate to express gratitude to the donors
who have contributed to your willed body pro-
gram or body donation program.

Various responses are possible after your
manuscript has been submitted and reviewed.
A few manuscripts are accepted without revi-
sion, although this is unusual. More commonly,
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a manuscript is conditionally accepted pending major or
minor revisions. The distinction between major and minor
revisions is frequently difficult to define. Unfortunately,
manuscripts are also rejected after review or rejected with-
out review (i.e.“expedited rejection”). Expedited rejection is
most likely to occur when the editor(s) believe your topic
is not within the scope of that journal.

If your manuscript is accepted pending revisions,
take the reviewers’ opinions seriously; one assumes that
the reviewers want to improve your manuscript. This is
sometimes challenging because individual reviews can be
conflicting, and what may be clear to you may not be clear
to the reviewers. Whenever possible, make modifications
the reviewers suggest. If it is not possible to address their
concerns, clearly state your reasoning for not doing so.
For example, a reviewer may suggest a larger sample size
for your study, but for practical reasons this simply might
not be possible. Perhaps there are very limited specimens
or collection of the specimens is financially prohibitive.
Clearly address these issues in your response.

If your revised manuscript is rejected, you could con-
sider submitting it to another journal. Your literature
search would have involved many journals and another

DOI: https://doi.org/10.2298/SARH191021013C

one may be where you could successfully submit your re-
vised manuscript.
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YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

IIpe mogHOmema pyKonuca YpeSHUIITBY YaCOMM-
ca ,CpICcKM apXuB 3a IeIOKYITHO TeKapcTBo“ (CA)
cBU ayTopH Tpeba Aa MpounuTajy YOyrcTBO 3a ayrope
(Instructions for Authors), rae he nponahu cBe morpedue
nHopMaluje 0 MUCaby U IPUIIPEMU Paja y CKIaxy
ca cTaHfapauMa yacomnmnca. Beoma je BaykHo ja ayTo-
pu npunpeMe paj npemMa JaTUM IPONO3UNjaMa, jep
YKOIMKO pyKomuc He Oyfe yckinal)eH ¢ 0BUM 3aXTeBUMa,
Ypenuumrso he ooty M OXOMTH HeroBO IMy6Iu-
KoBame. PajoBu o6jaBbeny y CA ce He XOHOpapuury.
3a yranke xoju he ce o6jaButu y CA, camoM noHynom
panga CprckoM apXuBy CBM ayTOpH paja MpeHoce CBoja
ayTopcKa IpaBa Ha M3gaBava yaconuca — Cprcko me-
KapcKo IPYLITBO.

OIIIITA YIIYTCTBA. CA o6jaB/pyje pagoBe Koju 5o
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTU UM AeIOM, HUTHU
npuxBahenu 3a o6jaBpuBame. CA 06jaBbyje paoBe Ha
€HITIECKOM U CPIICKOM je3uKy. 360r 607be JOCTYITHOCTHU
u Behe IMTHPAaHOCTY IIpeNopydyje ce ayTopuMa Ja pa-
ToBe CBUX OO/MMKa IIpefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBipyjy cnemehe KaTeropuje pajoBa: yBOJHUIN,
OPUTVHAHM PafIoBY, IPETXOIHA U KpaTKa CaolIITeHha,
puKasy 60NeCHUKa U CTydajeBa, BU/e0-YIaHIIN, CTIMKe
U3 KIMHIYKe MeIMIIMHE, IPETIeHN PajloBH, aKTyeTHe
TeMe, pajioBM 3a PaKCy, PafloBM 13 MICTOPHje MeAVIIHE
U jesuKa MefUIINHe, MeIVNIIMHCKe eTUKe, PeryTaTOPHIX
CTaHZAapfa y MeIVMILMHY, N3BEIITaj) ca KOHTpeca U Ha-
YYHUX CKYTIOBa, TNYHY CTaBOBY, HAPYYEHU KOMEHTa-
P, MICMa YPeJHMKY, IPVMKa3y KIUTa, CTPYYHe BECTH,
In memoriam v gpyru npunosu. OpUrnHaTHA PagoBMU,
IPeTXOfIHA ¥ KPaTKa CaolIITeha, IpUKa3y 60/IecHIKa I
CITydajeBa, BUIO-UIaHIN, CTIVMKe U3 KIVMHIYKe MeIUIIHE,
Iper/iefHN PafloBM U aKTyeTHe TeMe, TyOImKyjy ce mc-
K/bY4MBO Ha €HIJIECKOM je3UKY, a OCTajle BPCTe pajioBa ce
MOTY ITyOIIMKOBATY M1 Ha CPIICKOM je3VIKY CaMo II0 OfTyL
Ypepunmrsa. PajjoBu ce yBeK JOCTaB/bajy ca CaXKeTKOM
Ha eHIJIECKOM U CPIICKOM je3UKy (y CK/IOITy CaMoT PyKo-
mca). TekcT pafia KynaTu y mporpamy 3a o6pajry TekcTa
Word, dourom Times New Roman u BeTN4MHOM CIIOBA
12 Tavaka (12 pt). CBe yeTupu MapruHe IOfeCUTI Ha 25
mim, BeMIIMHY CTpaHNUIe Ha GopMaT A4, a TEKCT KYLIaTH C
IBOCTPYKMM IIPOPEIOM, IeBUM ITOPaBHAKEM U YBIaUeHheM
cBaKor I1acyca 3a 10 mm, 6e3 febema peun (xudenanuje).
He xopucTutu TabynaTope u y3acTOIIHe IIpasHe Kapak-
Tepe (CIlejcoBe) paiy IOpaBHaba TEKCTa, Beh amaTke 3a
KOHTpOJTy OpaBHama Ha ewupy u Toolbars. 3a mpemasax
Ha HOBY CTPaHY JOKyMeHTa He KOPYCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuujy Page Break. Ilocne cBakor 3Haxa
VMHTEPIYHKIIVje CTABUTY CaMo jeflaH IpasaH KapakTep.
AKoO ce y TeKCTy KOPUCTe CIlelyjanHy 3Hauu (cuMo6omn),
kopuctutu pout Symbol. I[Togauu o kopuurheHoj mure-
paTypM y TEKCTY O3HAa4aBajy ce apancKuM OpojeBuma y
yIIacTuM 3arpafama — Hiip. [1, 2], 1 To pegociefoM Kojum
ce TojaBIbYjy Y TeKcTy. CTpaHMIle HyMepucaTu pefioM Y
IIOEEM JIECHOM YTy, ITI04eB Off HaC/IOBHE CTPaHe.

I1py nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce Ipupp-
>KaBaTH je3ndKor cTaugapna American English u xopuctn-

TV KpaTKe 1 jacHe pedeHnlle. 3a HasVBe TeKOBa KOPUCTUTHU
UCK/bY4MBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpMyKMM HasMBMMa, a IMe VI MeCTO IIPON3-
Bohada Tpeba HaBecTV y 061MM 3arpagama. YKOIMKO ce
y TEKCTY KOPUCTe O3HaKe Koje CY CIIOj cioBa u 6pojesa,
IIpeL3HO HamucaTy 6poj Koji ce jaB/ba Y CYNIepCKPUITY
wm cynckpunry (amp. *Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITo yobuyajeHo muine KypsusoM (italic), Tako ce u
HaBopy, HIIp. reHn (BRCAI).

YKOMMKO je paf 1eo MarucTapcKe Tese, OMHOCHO JOKTOPC-
Ke jucepranuje, win je ypaheH y OKBUpy HayuHOT IIpoje-
KTa, To Tpeba moce6Ho HasHaunTy y HamoMmenu Ha kpajy
Tekcra. Takobe, YKOMMKO je pajj IPETXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABECTH 3BaHIMYaH HA3MB CKY-
Ia, MeCTO U BpeMe Ofip>KaBarba, Jja /M je pajj U KaKo my6-
NMKOBAH (HIp. VICTY VIV JPYTadyjyl HACTIOB VM CaXKeTaK).

KIMHNYKA NCTPAJKMBAIBA. Knuanyka uctpa-
KUBama ce JeUHNITY Kao MCTpaXMBama yTHUIaja jef-
HOT VTV BUIIe CPECTaBa VM Mepa Ha VICXOJ, 3[paBiba.
Perycrapcku 6poj MCTpaXkuBarmba ce HaBOAM Y TOCTIENHeM
pemy caxeTka.

ETMYKA CATTTACHOCT. Pykonycy o nCTpak/Bamu-
Ma Ha JbyiuMa Tpeba fla cafpske U3jaBy y BUY IIUCAHOT
IPYCTaHKa UCIUTBAHUX 0c06a y CKTafy ¢ XelICHHIIKOM
IIeKIapaIjoM 1 ofo6perbe HaJIeKHOT eTIIKOT ofjbopa
Jla ce UCTpaKUBabe MOXKE 3BECTH I JIa je OHO Y CKIIafy C
IpaBHMM CTaHAapAMMa. EkcriepymMenTanHa ncTpaxupama
Ha XyYMaHOM MaTepujaay U MCIIUTYBamba BPIIIeHa Ha XXIBO-
THbaMa Tpeba Ja cafipke U3jaBy eTUUYKOT 0f60pa yCTaHo-
Be I Tpeba fla Cy Y carllaCHOCTH C IPaBHUM CTaHJapAyMa.

M3JABA O CYKOBY MHTEPECA. Y3 pykomic ce npu-
NaXke MOTIIMCAHA U3jaBa y OKBUPY obpacua Submission
Letter kojoM ce ayTOpH 13jallibaBajy 0 cBaKoM Moryhem
CyKoOy MHTepeca UM HBeroBOM OCYCTBY. 3a HOfaTHe
MHpOpMaIje 0 Pa3IMINTUM BpCTaMa CyKoba MHTepe-
ca TIOCETUTHU MHTepHeT-CTpaHnIly CBETCKOT yApYyKema
ypenHuKa MeguuyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) nop Ha-
31BOM ,,IlonmuTuKa usjase o cykoby uHTepeca“.

AYTOPCTBO. Cse ocobe koje Cy HaBefieHe Kao ayTOpU
pana Tpeba fa ce KkBanmuduKyjy 3a ayropcto. CBaku ay-
TOp Tpeba J1a je yIecTBOBAO HOBOBHO Y PAJIy Ha PYKOICY
KaKo O MOTao Jia IIpeysMe OATOBOPHOCT 3a IIe/IOKyTIaH
TEKCT U pe3y/ITaTe MsHeceHe y pajy. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JOIIPMHOCY KOHIIETIIV)HU pajia, Ko-
Oujamy pesyaTaTa MIN aHAIU3U U TyMadewy pe3ynTara;
IJIaHMParby PYKOIIMCA U/ EBerOBOj KPUTUYKO]j PEBUSU)U
OJf 3HATHOT MHTENEKTyaTHOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Balby Bepsyje PyKOIca KOjy ce IPUIPeMa 3a ITaMIIatbe.

AyTopu Tpeba fa IIpuIoKe OINC JOIIPUHOCA TOjeITHAYHO
3a CBaKOT KoayTopa y OKBUpy obpacua Submission Letter.
PuHaHCHpambe, CaKyI/balbe IoflaTaKa MIN FeHePaTHo
HafITefame ICTPaXMBauKe IPyIle CaMI 110 ce61 He MOTy
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oIpaBfiaTy ayTopcTBO. CBY APYTU KOjU CY OTPUHENN
u3pajgu paja, a Koju HIUCY ayTOPM PyKOIuca, Tpebaio
6u na 6ymy HaBefleHM y 3aXBaTHUIIM C ONIMCOM IJIXOBOT
TOIIPMHOCA Pafly, HAPABHO, Y3 MMCAHY IPUCTaHAK.

INTATUJAPU3AM. Ogp 1. janyapa 2019. roguHe cBU
PYKOIIICK TOZIBPTaBajy ce MpoBepy Ha IIarujapusam/
ayromnarujapusam npeko SClndeks Assistant — Cross
Check (iThenticate). PagoBu ko Kojux ce jokaxe Ina-
rujapusaM/ayTonarujapusam 6uhe ogbujenn, a ayropu
CaHKIIMOHVICAHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHniy pykomnuca
Tpeba HaBecTu cnefehe: HacnoB paga 6e3 ckpahennua;
IPEUIOT KPaTKOT HAac/lIoBa pajia, IIyHa IMeHa Vi ITpe3yiMeHa
ayTopa (6e3 TUTYyNIa) MHAEKCHpPaHa OpojeBUMa; 3BaHMYAH
Ha3)B YCTaHOBA y KOjUMa ayTOPM pajie, MECTO M p>KaBy
(pemocnenoM Koju ofiroBapa MHAEKCHpPaHNM 6pojeBrMa
ayTopa); Ha JHY CTpaHWIIe HABECTU UMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj TenedoHa, pakca u uMejI agpecy
ayTopa 3ay>KeHOT 3a KOPECTIOH/IEHIIIjY.

CAJKETAK. Y3 opurnHaaam paj, IpeTXOfHO U KPaTKoO
CaoTIIITelbe, IPerIe] IMTepaType, MpyKas crydaja (6omec-
HIKA), Paji U3 UCTOpUje MefULIVHE, aKTYeTHY TeMy, paj
3a pyOpUKY je3VK MeAVI[MHE U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHUIM JOKYMEHTa Tpeba IPUIOKUTHU Caxe-
Tak pafia o6uma 100-250 peun. 3a opuruHaaHe pajfose,
IPeTXOIHO M KPAaTKO CAOIIITe e CaskeTaK Tpeba fla MMa
cnepehy crpykrypy: Yeon/Inmm paga, Metoze pana, Pe-
3y/nTaTH, 3aK/by4aK; CBaKM Off HABeJeHNX CerMeHaTa M-
caTy Kao 1oce6aH Macyc Koju Mounbe 60NI0BaHOM peylt.
Hagectn HajakHUje pesynrare (HyMepruKe BpeTHOCTH)
CTaTUCTIMYKE aHa/M3€e ¥ HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiTeH, Beh Mopa OMTH FUpPEKTHO [OBe3aH ca
pesynTatuMa paja. 3a mpukase 60/IeCHUKA CaXKeTaK Tpe-
6a ma nma cnepehe genose: YBox (y IOCIENBOj pedeHUIIN
HaBecTy Imb), [IpuKkas 6omecHnKa, 3aK/bydak; CErMeHTe
Takobe mucaTy Kao noce6aH macyc Koju nodnie 60m50-
BaHOM pednt. 3a ocTaje TUIIOBE PafjoBa ca)keTaK HeMa
OceOHY CTPYKTYPY.

K/bYYHE PEYMN. Vicnop CakeTKa HaBeCTH Off TPU [0
IecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
BJbajy pedy U3 HAC/IOBa, a KJbYUHe pedr Tpeba ma 6ymy
peeBaHTHe U ONMCHe. Y n360py K/byIHMX pedn KO-
puctutu Medical Subject Headings - MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBO/] HA CPIICKM JE3UMK. Ha tpehoj no peny
CTpaHMLIM JOKYMEHTa IIPUIOKUTH HAaC/IOB pajia Ha CpII-
CKOM je3MKy, IYHa VIMeHa 11 IIpe3uMeHa ayTopa (6e3 TuTy-
J1a) MHAeKCUpaHa OpojeBlMa, 3BaHNYaH Ha3UB YCTaHOBA
y KojuMa ayTopu pajie, MecTo u fip>kaBy. Ha cnenehoj -
YeTBPTOj IO pefy — CTPAHUIY JOKYMEHTA MIPUIOKUTH
caxerak (100-250 peun) ¢ K/by4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha €HITIECKOM
jeauky. [TpeBoz mojMoBa 13 cTpaHe IuTeparype Tpeba ga
Oyze y ByXy cpIcKor jesuka. CBe CTpaHe peyuy UIN CUH-

Tarme 3a Koje II0CTOj1 ofroBapajyhe ume y HaleM jesuxy
3aMEHUTHU TUM Ha3MBOM. YKO/IMKO je paj| y LeJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy HasyBe IIPHIO-
ra (tabena, rpaduKoHa, CIIMKaA, CXeMa) YKOIMKO X VIMa,
LeJIOKYTIHM TEKCT Y IbJMMa I JIETEH/Ty Ha eHITIECKM je3UK.

CTPYKTYPA PAJTA. CBy 1OffHAC/IOBM Ce IIMIIY BETUKIM
MacHMM cnoBuMa (607y). OpUrMHaIHY paji U IPETXOTHO
U KpaTKo caomliTee 06aBe3Ho Tpebda ga uMajy cnepehe
nopHacnose: YBox (Insb pafia HaBeCTH Kao MOCTIEbY ITa-
cyc YBopa), Metone papa, Pesynraru, JIuckycnja, 3akmy-
vaK, /Iureparypa. [Ipernen nureparype 1 akTyenny TeMy
41He: YBOJI, ofiroBapajyhu nognacmosy, 3akbydax, JIn-
tepaTypa. [IppouMeHoBaHM ayTOp NpernefHor pajia Mopa
Ta HaBefle Oap meT ayTomnuTara (Kao ayTop MM KOayTop)
pafoBa My6IMKOBaHMX Y YacOMMCHMA ¢ pelieH3njoM. Ko-
ayTopH, YKOJIMKO UX MMa, MOPajy fia HaBeny 6ap jemaH
ayTOIIMTAT pajioBa TaKohe My6IMKOBaHMX Y JaCOIMCHMA C
penensujom. IIpukas ciydaja wam 6onecHKa YuHe: YBOJ,
(Iws papa HaBeCTH Kao IOCIeN b acyc YBopa), [Ipukas
6onecHrka, [luckycuja, JIuteparypa. He Tpeba kopucturu
uMeHa 60JIeCHIIKa, MHMIMjaje, HUTK OpojeBe uctopuja 60-
JIeCTH, HAPOUMTO Y WIycTparjama. [1prkasu 6omecHnka
He CMejy MMaTy BUIIIe Off TIeT ayTopa.

ITpurnore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTY Ha
Kpaj PYKOIINCa, a Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfIHOCK Ha iaTu mpuior. Kpajmwa nosumuja
npunora 6uhe oxpebena y Toxy npunpeme pajga sa ny6-
NIMKOBambe.

CKPAREHMIE. Kopuctutu camMo Kafia je HEOIIXOTHO,
¥ TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKUX jefUEberba, Off-
HOCHO HaslBe KOju Cy Kao ckpahenmurie Beh mpemosHar/pu-
Bu (crangapaHe ckpahenune, kao Hnp. [JHK, cuna, XVIB,
ATTI). 3a cBaky ckpaheHUIly IyH TepMuH Tpeba HaBeCTU
IIpY IPBOM HaBODemY Y TEKCTY, CeM aKo HIfje CTaHfapHa
jemuania Mepe. He kopuctuty ckpahenniie y Hacnosy.
Vs6eraBatn xopuirheme ckpaheHnIa y caxxeTKy, ajii ako
CY HEOIIXOffHe, CBaKy cKpaheHMIly 06jacHNTY IpU IPBOM
HaBoDemy y TEKCTY.

TEOVIMATHU BPOJEBI. V TeKcTy pafia Ha €HITIECKOM
jesnky, y Tabenmama, Ha TpadMKOHMMA ¥ IPYTVIM ITPUIIO-
3MMa JeluManHe OpojeBe MUcaTy ca TadKoM (HIp. 12.5
* 3.8), a y TEeKCTy Ha CPIICKOM je3MKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aokpyxutn Ha
jenHy JenuMary.

JEOVUHWITE MEPA. Jly>xuny, BUCUHY, TeKMHY U 3a1Ipe-
MVHY U3paKaBaTy y METPUYKIM jeAVHMIIaMa (MeTap — 1,
kutorpaM (rpam) — kg (g), mirap — ) Wi BUXOBUM JIeTIO-
BuMa. Temmeparypy uspaxasaru y cterennMa Iensujyca
(°C), xonuuuHy cyncTanle y Monuma (mol), a mpurucak
KpBM y MUIMMeTPUMa XUBKHOT cTyba (mm Hg). CBe
pesynTare XeMaTOOMIKNX, KIMHNIKIX 1 6MIOXeMMUjCKIX
Mepera HaBOJWUTHU Y MeTPUIKOM CUCTeMy Ipema Mebhy-
HapORHOM crcTeMy jemuunia (SI).
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OBVIM PAJTOBA. IlenokynHu pyKonuc pajia KOju YnHe
— HAaCJIOBHA CTPaHa, Ca’KeTaK, TeKCT Pajia, CIMCaK JIMTepa-
Type, CBY TIPUIO3Y, OHOCHO TOTIINCY 3a HUX U JIETeHIa
(taberne, cnuke, rpadMKOHM, CXeMe, LIPTEXM), HACTIOBHA
CTpaHa U Ca)kKeTaK Ha CPIICKOM je3VMKYy — MOpa M3HOCUTHU
3a OPUTHHAIHY Pajfl, paji U3 MICTOPHje MeUIIVHE U Tpe-
rnep mureparype o 5000 peyn, a 3a IPETXOZHO U KPATKO
CAOIIITebeE, IPUKa3 60/IECHNKA, aKTYeTHY TeMY, pafi 3a
IpaKCy, efyKaTYBHY YWIAHAK U paf 3a pyOpUKY ,,]e3uk Me-
puiyHe 1o 3000 peuy; pajoBY 3a OCTate pyOpuKe MOry
nMary Hajume 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6UTH Y popMa-
Ty avi, mp4(flv). Y mpsoM xazipy ¢uamMa Mopa ce HaBecTI:
y HaiHacmoBy CpIICKM apXVB 32 LIeJIOKYITHO TeKapCTBO,
HACTIOB pajia, Ipe3VMeHa U MHUIIVjay IMeHa U CPefEbeT
C7I0Ba CBMX ayTopa paja (He ¢puama), rofuHa uspage. Y
IPYTOM Kafpy MOpa OMTHU YCHUM/bEH TeKCT paja y BULY
arcTpakTa fjo 350 peun. Y mocnenmeM Kapy GpumMa Mory
Ce HaBeCT MMeHa TeXHIIKOT 0cob7ba (pexija, CHUMATeTb,
CBET/IO, TOH, GpoTorpaduja 1 ci1.). Y3 Bujeo-pamose foc-
TaBUTU: TOCEOHO TEKCT y BUAY arcTpakTa (o 350 peun),
jenHy ¢ororpadujy Kao MirycTpauujy npukasa, usjaBy
HOTIIMCAHY Of CBET TEXHIYKOT 0co6/ba fla ce Ofpuyy ay-
TOPCKMX ITpaBa y KOPUCT ayTopa paja.

IIPVUIO3M PALTY cy tabene, cnuke (pororpaduje, up-
TEXM, CXeMe, IpadVKOHM) M BULIEO-TIPUIO3NL.

CBaka Tabena Tpeba ma 6yge cama 1o ce6y 1ako pas-
ymmpuBa. Hacnos Tpeba oTkyuary usHap taberne, a
objammema ncroy we. Taberre ce 03HavaBajy apancKuM
6pojeByMa mpema pegocneqy HaBobhema y Texcry. Ta-
6erne IpTaTH UCK/BYUNBO y Iporpamy Word, kpo3 MeHI
Table-Insert-"Table, y3 neduHycarme TayHOT 6pOja KOTOHA
u pefoBa Koju he unHNTH Mpexy Taberne. [JecHUM KIMKOM
Ha muiny - nnomohy onnuja Merge Cells u Split Cells -
crajaTi, ogHocHo femmty henuje. Kynatn ponrom Times
New Roman, Benmu4nHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
mpopenoM 1 6e3 yBradera Tekcra. Kopumrhene ckpahe-
Hulle y Tabenu Tpeba 06jacHUTH Y IeTeHAM UCIIOF, Tabe-
7e. YKOJIMKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUIOKNUTH
HasuBe Tabea U eTeHAy Ha 00a jesuka. Takobe, y jenny
Tabeny, y OKBUpPY 1cTe henuje, yHeTI U TEKCT Ha CPIICKOM
U TEKCT Ha €HIVIECKOM je3UKy (HMKAKO He IIPaBUTH [iBe
Tabere ca fiBa jesukal).

Ciuke cy cBy 06/ rpadU4Kmx OpyUjIora U Kao ,,CimKe”
y CA ce 06jaBmyjy dororpaduje, ipresxn, cxeme u rpadu-
koHM. C/IMKe 03HaYaBajy ce aparlcKuM 6pojeBuMa ImpeMa
penmocneny HaBohema y Tekcty. IIpuMajy ce CKk/bydInBo
pururante ¢pororpaduje (pHO-6eme umm y 60ju) peso-
nynuje Hajmame 300 dpi u dopmara sanica tiff unu jpg
(Mae, MyTHe 1 CIMKe JIOIIEr KBanuTeTa Hehe ce mprxBa-
TaTy 3a MTaMname!). YKONMMKO ayTopy He MOCeRyjy M
HICY y MoryhHOCTH fia locTaBe gurnTante pororpaduje,
OHJIa OPUTVMHAJIHE CTMKe Tpeba CKeHNPATHU Y Pe30myyjn
300 dpi u'y OpUTMHATHOj BETMYMHN. YKOIMKO je paj Heo-
IIXOJTHO VTyCTPOBATH Ca BUIIle CIMKa, y pany he ux 6uru
00jaB/beHO HEKOJIMKO, a ocTasie he 6utn y e-Bep3uju wiaH-

Ka Kao PowerPoint mpe3eHTanja (cBaka cmka Mopa 6uTu
HyMepJCaHa VI IMaTy JIETeH]TY).

Bupneo-npunosu (mnycrpannje pafa) Mory Tpajaru 1-3
MUHyTa 1 6utn y opmary avi, mp4(flv). ¥3 Bugeo moc-
TaBUTH ITOCEOHO CUKY Koja 61 Ou/Ia MaycTparja BUeo-
IpHKasa y e-M3hamy U 06jaB/beHa y ITaMIIAHOM M3JIakbY.
YKOMMKO je pyKOIMC Ha CPIICKOM je3UKY, IIPUIOKWUTH Ha-
3UBe C/IMKa 1 JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecIM MOTY IITAMIATH y 60ju, anu JofaTHe
TPOLIKOBE IITaMIle CHOCE ayTOPH.

Ipadukonu tpeba ga 6yny ypahennu u focrasbeHn y mpo-
rpamy Excel, ma 6u ce Bupene mpatehe BpefHOCTH pacIio-
pebene o henujama. Vicre rpadukoHe npexonupaTii u y
Word-oB foKyMeHT, rjje ce rpaduKOHN O3HaYaBajy apar-
cknM 6pojeBrMa IpeMa pefociefy HaBohema y TeKCTy.
Csu nopaiy Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopuuthene ckpahennue Ha rpaduxony tpeba
00jacHUTH y JIeTeHU UCTION rpaduKoHa. Y IMITaMIIaHoOj
Bep3Mju WIaHKa BepoBaTHIje je fa rpadukoH Hehe 6urtn
IITaMIIaH y 60ju, Te je 6ojbe u3beraBary kopuinhemwe 60ja
y TpaduKOHMMa, WV X KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKONKO je PYKOIINC Ha CPIICKOM je3UKY, IPUIOXUTH
HasuBe rpaduKOHa Vi JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce HOCTaBIbajy y jpg wiu tiff popma-
Ty. CxeMe ce Mory upTaru u 'y nporpamy CorelDraw wmu
Adobe Illustrator (mporpamu 3a paj ca BeKTOpKMa, KpyBa-
Ma). CBM Iofjaliy Ha CXeMU Ky1iajy ce y donty Times New
Roman, BemmunHa crosa 10 pt. Kopumhene ckpahenuie
Ha cxeMyt Tpeba 06jaCHUTI y JTeTeH/M NCTIOf, CXeMe. YKO-
JIIKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUITOXKNTI Ha3VBe
cXeMa U JIeTeH/y Ha 00a jesuKa.

3AXBATHUITA. HaBectu cBe capajHMKe KOju Cy JOIIPU-
HeJN CTBapamy pajia a He NCIYaBajy MeplIa 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e36ebyjy TeXxHUYKY mo-
Moh, moMoh y nvcamy paja M pyKoBojie ofie/berbeM Koje
06e36ehyje omuty noppiky. GuHaHCKjCKa 1 MaTepyjaHa
nomoh, y 061Ky CIIOH30PCTBa, CTUIICHM]ja, TOK/IOHa,
olpeMe, IeKOBa I IpyTo, Tpeda Takobe fa Oyne HaBeneHa.

JIMTEPATYPA. Cnucax pedepeHIiu je OITOBOPHOCT ay-
TOpAa, @ IUTUPAHN WIaHIM Tpeba fa Oyay mako IpUCTY-
MavHM YnTaolyMa Jaconuca. Crora y3 caky pedepeHiy
ob6aBe3Ho Tpeba HaBecTyt DOI 6poj uiaHKa (jefHCTBEHY
HIICKY KapaKTepa Koja My je goperbeHa) u PMID 6poj yxo-
JIMKO je YIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pecdepeniie HymepucaTu pefHUM apancKuM 6pojeBrMa
mpeMa pefocieny HaBohema y TekcTy. bpoj pedepenmu
He 61 Tpebano fa O6yne Behu ox 30, ocuM y mperieny nu-
TepaType, Y KOjeM je J03BO/beHO fia uX Oyze go 50, m'y
MeTaaHajusl, Ihe UX je fosBosbeHo o 100. bpoj nurn-
PaHNX OPUTMHATHMX pafioBa Mopa 6uTu HajMame 80%
oJ1 YKyIHOT 6poja pedepeHIu, OfHOCHO 6poj unuTHpa-
HUX KEbUTA, TIOI7IaB/ba Y KIbJIaMa U IPerefHNX YIaHaKa
Mam off 20%. Ykomuko ce fomahe MoHOTpadcke my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

Kallyje ¥ WIAHIY MOTY YBPCTUTH Y pedepeHLie, ayTopu
Cy OY>KHM a UX uuTupajy. Behnua nurupannx naydumx
YlaHaKa He 61 Tpe6ano ga 6yne ctapuja off IeT Tofu-
Ha. Huje 103BoJbeHO IMTHpabe alicTpaKaTa. YKOIMKO je
OMTHO KOMEHTAPUCATH Pesy/ITare KOjy Cy My0/IMKOBaHN
CaMo y BUJIy alICTPAKTa, HEOIIXOJHO je TO HABECTU Y CAMOM
TeKCTy pajia. Pedpepenije unanaka koju cy npuxsahenn
3a LITAMIIY, a/Ii1 jOILI HICY 00jaB/beH N, Tpeba 03HAUNTI
ca in press ¥ IPUIOKUTI JOKA3 O IPUXBaTaby pajia 3a
objaB/buBambe.

Pedepenue ce nutnpajy npema Bankysepckom ctumy
(yHudopmmcaHnM 3axTeBrMa 3a PYKOIIVCe KOjI ce Tpe-
Tajy 6MOMeNMIIMHCKIM YacOIICHMa), KO je YCIIOCTaBIO
MebhyHapogHy KOMNUTET ypeFHIMKA MEINIIMHCKUX Jaco-
nca (http://www.icmje.org), unju popmat xopucte U.S.
National Library of Medicine n 6a3e Hay4yHUX IyOIuKa-
nyja. [Tpumepe naBobhema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpadmja, eeKTPOHCKOT, Heo0jaB/beHOT U
Ipyror o6jaB/beHOT MaTepujaja) MOTy ce mpoHahm Ha MH-
TepHeT-CTpanunm http://www.nlm.nih.gov/bsd/uniform_
requirements.html. [IpunukomM HaBobemwa nmureparype
BeoMa je BaYKHO IIPUAPKABaTHU Ce IIOMEHYTOT CTaHAap/a,
jep je To jemaH of HajOUTHUjUX PaKTOpa 3a MHEKCHpalbe
IPUIMKOM KTacudyKaIyje HayYHUX 4acoMca.

ITPOITPATHO ITMCMO (SUBMISSION LETTER). V3
pyKormuc 06aBe3HO IPUIOKUTU 06pasall Koju Cy ITOTIN-
CaJIM CBU ayTOPY, @ KOjy Caiip>ku: 1) u3jaBy fa paj mper-
XOJIHO HUje MyOIMKOBaH U Jja HUje UCTOBPEMEHO ITOTHET
3a 00jaB/bMBabe Y HEKOM JIPYIOM YacoIVCY, 2) U3jaBy fa
CY PYKOIIVC IIPOYNTAIIY ¥ OFOOPIIN CBU ayTOPY KOjI HC-
IyHaBajy Mepua ayTOpCTBa, 1 3) KOHTAKT MOJATKe CBUX
aytopay pany (agpece, uMmejn agpece, TenedoHe UTH.).
branko obpasar Tpeba mpeyseTy ca UHTEPHET-CTPaHNIIe
vacomuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO FOCTaBUTH KONMje CBUX [HO3BOTIA
3a: perpoayKoBabe IPeTXOfHO 00jaB/beHOT MaTepljaa,
ymorpe6by mwrycrpanuja 1 ob6jaBbuBame nHpopMamja o
HO3HATIM JbYAVMA VIV IMEHOBabe /by KOjU CY JOIIPU-
HeJIV M3pafiyt paja.

YITAHAPUHA, IIPETIUTATA 1 HAKHAJIA 3A OB-
PATY YTAHKA. Jla 6u pan 6mo o6jaB/beH y aconucy
Cpiicku apxue 3a 1enoKyiHo 1eKapcitiéo, CBU ayTOpy KOju
cy nexapu wm cromatonosu u3 Cpbuje Mopajy 61Ty 4ia-
HoBY CPIICKOT JIeKapCKOT APYIITBa (Y CKIafly ca WIaHOM
6. Craryra JIpymTsa) 1 USMMPUTHU HaKHaAy 3a o6pamy
unaHaka (Article Processing Charge) y ussnocy og, 3000 mu-
Hapa. AyTOpu ¥ KOayTOpU U3 MHOCTPAHCTBA Cy Y 06aBesn
Ia ITaTe HaKHaAy 3a obpany wianaka (Article Processing
Charge) y usHocy ox 35 eBpa. YIiara y jefiHoOj KameHaap-
CKOj TofMHM 00yXBaTa M CBe Hape[He, eBeHTYaTHe YWIaHKe,
HoCyIaTe Ha pasMaTparbe y Toj rogyHu. CBI ayTOpy KoOju

IIaTe OBY HAKHAJ[Y MOTY, YKOIMKO TO JKeJle, la MpUMajy
MTaMIIaHO U3Jame Jacomuca. Tpeba HATIOMEHYTH Jja
OBa yIUIaTa Hyje rapaHiyja ga he pay 6utu npuxsahen
u 06jaBibeH y Cpiickom apxusy 3a uenokyiHo 1ekapciieo.
O6aBesa mrahamwa HakHazle 3a 00pafly YWIaHKa He OTHOCK
ce Ha CTyfleHTe OCHOBHMX CTY/¥ja VI Ha TIPETIUIATHMKE Ha
JacoIuc.

YcraHoBe (TIpaBHa TUIIa) He MOTY ITPEKO CBOje MpeTIUIaTe
7la MICITyHe 0Baj yCIoB ayTopa ($uU3IdKor amIa). Y3 pyko-
mc paga Tpeba [OCTaBUTU KOIMje YIIATHUIIA 32 WiaHa-
PUHY U IIPETIVIaTy / HaKHay 3a 00pajy YIaHKa, Kao JoKa3
0 yIUTaTaMa, yKOJIMKO M3/jaBad HeMa eBUACHLINjY O TOMe.
Yacomuc mpuxsara JOHaLuje Off CIOH30pa KOji CHOCE f1e0
TPOILIKOBA M/IV TPOLIKOBE y LIe/IMHN OHUX ayTOpa KOju
Hucy y MoryhHOCTH fia M3Mype HaKHaAy 3a 0Opafy YWiaHKa
(y TaxBuM cry4ajeBuMa HOTPe6HO je YaCOMUCY CTaBUTH
Ha YBUJ OIIPaBJaHOCT TAKBOT CIOH30PCTBA).

CJTAIBE PYKOIIMCA. Pyxomnuc pajia u CBM IPUIO3K Y3
Paji IOCTaBIbajy ce MCKIbYUMBO eNeKTPOHCKM IIPEKO CHCTe-
Ma 3a TIpMjaB/bUBambe Ha MHTEPHET-CTPAHNIV YacOMMca:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ncnymaBa ycloBe OBOT YIIYT-
cTBa He MOXKe 6utu yyheH Ha pereHsujy u 6uhe Bpahen
ayTopMMa Jia ra IoMyHe 1 ucnpase. [IpnpkaBarmeM yyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuT Bpeme
IeIOKYITHOT TIpoIieca 1o 06jaB/biBaba pajia y 4acoIcy,
mTo he MO3UTUBHO YyTULIATH Ha KBAaINTET WIaHAKa U pe-
TOBHOCT M3/Ta’Kerba JacoIInca.

3a cBe fomaTHe MHpOPMaIVje, MOTIMO Jja ce obparuTe
Ha JloJIe HaBefleHe afipece 1 6poj TenedoHa.
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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, the summary
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant 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 following: 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
country 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 com-
pulsory. 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.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles and preliminary and short communications should
have the following section headings: Introduction (objective
is to be stated in the final paragraph of the Introduction),
Methods, Results, Discussion, Conclusion, References.
A review article and current topic include: Introduction,
corresponding section headings, Conclusion, References.
The firstly named author of a review article 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,
initials or numbers of medical records, particularly in il-
lustrations, 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 previous 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
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enclosures including captions and legends (tables, photo-
graphs, graphs, schemes, sketches), title page and summary
in Serbian - must not exceed 5,000 words for original
articles, review articles and articles on history of medicine,
and 3,000 words for case reports, preliminary and short
communications, current topics, articles for practitioners,
educational articles and articles for “Language of medicine”,
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

Video-articles are to last 5-7 minutes and need to be
submitted in the flv 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 technical 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-Properties-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 English.
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 citation 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 qual-
ity 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 figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative 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
possible 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 document,
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 explained 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.
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and the number of citations of books, chapters and literature
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(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
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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.
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of scientific journals.
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